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APPENDIX A.

List of Feasibility Studies
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Status

(1)

rJ

4)

Presently undergoing preiiminary design and
ccmmercial negotiations.

Awaltirng clarification of regulations, company
decisicns on alternative strategies, or further
aperating and test data on previcus installations.
Maed for action acknowledged and serious interest
in Recovery Scrubber expressed.

As {(2) but with lawer level of urgency and
imminent acticn is mnot sxpectad.

Overseas plants with seriocus pollution problems
which could be addressed. but where there 1is
oresently no regulaticn and no available aid
funding.




APPENDIX B

Typical Dragon Plant Coal Analyses



07/15/83  15:58  E412 537 5820 TANOMA COAL SALE (fv 01 \ ! l:) \Y
| NN L

. TANoMA CoaL SALES, INC.

P.C. Box 682 Qffice: 412-337-5731
Lairobe, PA 15650 Fax: 412.537-5820

ﬁﬁ/ 7D \fj&‘/t/fﬁ'/ﬁ'ﬂ/
T By

S DRser?

DATE: July 15, 1993 §WM
T A esron/

ATTN: Mr, James Jaffray ﬂ/é’/ﬁ?ﬁ% /7'\)(7/

. Dragan :
FROM: Mary Walker
Tancma
RE: Analyses for 3rd Dragon Shipment

Attacned you will find Noosne Assoc. results for the 3rd Dragon
shipment. I will ferward inveics for same on Monday, July t9,
1993,

Sincerely yours,

2

Mary Walker



0T/15/83 15:87 412 537 3810 TANQMA COAL SALE J002

NOONE

ASSOCIATES,

Box 9, Stanaford, West Virginla 25927

A04/252-7324
Tanoma Ceal Sales, Inc.
P.Q. Box 682 Data: 07/08/93
Latrobe, Pa.
15650

Kind of sample CATC. COMP, 3451.85 TONS
reporied lous  BARGE A-B8402 ON 6/19/93, HRL-7513 ON Sampla rakan at
§/30/93, ING=1194 ON 7/07/93 -

Data sampled Sample identification

oy NOONE ASSOQOCIATES
Daie receivee  SAME

Sampia lakan oy:
P. Q. No. SAME

Analysis Cartificate No. 69698 CoQ000

PROXIMATE ANALYSIS
AS Recelved Ory Basis Eﬁ
% Molsture 5.28 Hardgreve Grindability
¥ Ash 7.84 8.27
%% Yol. Matter 35.48 37.45 40.83 Chiarine
% Flxed Carbon 51.43 54,28
Total 100.00 180.00 Oxldation
% Sultur 2.70 2.85 SCREEN ANALYSIS .
+ 2 = 1.06
2 X11/4 = 6.35
Buith. 13168 13898 15151 1 1/4X1/4 = 46.04 .
1/4 X 0 = 45,95 .
TOTAL = 100.800
F
FUSION TEMPERATUAE OF ASH
Reducing Dxldzing
initial Deformation °F *F
Softening H=wW) “F 'F
Saftening (H = W) h *F
Fluld "F o

Aespectiyily fautmitied,
NOONE A IATES



07/18/95  15:57  ®s12 537 5820 TANOMA COAL SALE
JUL-14-33 WED 8:£8 NOCKE ASSCCIATES [AC FAX NO. 13042527329 201

46023

: ] ] -
Ry A g
. P! o T L Ty
———— T T
5 LY

'aﬁ 3042827324
W
Tanema Coal Sales, Inc. 2#
P.0. Box 682 g}fg 9
Latrobe, Pa.
15650

Kind ef sampie COMPOSITE BARGES A-8402/HBL-7513/
rportedtows ING=1194 (£/19, 30, & 7/7/93) Samgle ten at

Cate: 07/14/93

Cale samrpied Sampia doentilicaton

by NOONZ ASSOCIATES
Dais received  SAME

Sampla taken by:
P, O, No, SAME
Analysis Certificale No. 88714 2035455
MINERAL ANALTSIS
SILICON DIQXIDE ' 43.10 %
ALUMINUM QXIDE 21.32 %
IRON OXIDE 24.74 ¥
CAILCITM OXIDE 2.856 %
MAGNESIUM OXIDE 0.76 %
SODIUM OXIDR 0.51 &
POTASSIUM OXIDE 1.38 %
TITANIUK DIOXIDE 1.02 %
MANGANESE DIOXIDE 0.22 %
PEHOSPHORUS PENTOXIDE 1.32 %
SULFUR TRIOXIDE 2.26 %
UNDETRRMINRD 0.51 %
TOTAL 100.00 %
HARDGROVE GRINDABILITY = 54 ' respecidh suommtas.

NQQ CIATES



08,18/93  13:82 412 337 3817 TANOMA CJAL SALE £ool-o0L

——— - —

o
5" AMCI
EXPORT CORCORATION o
FACSIMILE TRANSMISSION AN
/‘% ?, O}'& L\'v
DATE:  JUNE 18, 1993 dlw y 5 d
10: DRAGON PRODUCTS Ping*’& |
ATTN:  JIM JAFFRAY
FROM:  ERNIE THRASHER
RE: COAL SHIPMENTS

TOTAL NUMBER OF PAGES 1 (INCLUDING COVER)
) IF THERE ARE ANY PROBLEMS WITH THIS TRANSMISSION,
PLEASE CALL 412-537-5731

The 2 barges loaded last week will arrive at Duguesne Wharf on
Sunday, June 20. Rail cars are scheduled to be loaded on Monday
evening. The composite result of the two barges is as follows:

TONNAGE: 2206.65 (Barge Weights)
MOTSTURE: 5,00
ASH: 7,91 8,32
VOLATTLRE: @P 39.56 (3‘;@/7?50 3-‘5',2 AfAX //P{LW>
SULFUR: . 2.85 :
BTU: 13064 137582 15000
SIZING: +2" 0.47%
2" x 1 1/4" 6,82%
1 l/4" x 1/4~ &5,19%
1/4 " x 0 37.52%

The Ultimate, Mineral Ash, and Grindability analyses will be
completed early next week.

In addition ¢to the two barges detailed above, we Dbave
scheduled two additional barges to be loaded on Monday/Tuesday,

June 21/22. 6
HAE LDmeni LORDEY,
If you hdve any questions, please call me at 412-537-5731.

Best regards,

Con



_07/14v8d 10:04 2412 837 §310 TANOM4 COAL SAlE dcod

\NOONE

ASSOCIATES, I[NC.

Box 9, Stunctoed, Wast Virglnia 25927

HV252-7324
. DR rmens
Tag.cma ch.l. Sales, Inc. a‘f',] A
B.Q. Beox 682 ' Date:
Latroba, Pa. : 06/24/33
© 15650 -

" - .om

Knd of sarpie BARGE COMPQOSITE *CTC-7803 & CBL-B417 :
repotadlmus SAMPLED &/+#1S & 17/33 Sample fakan ac

Cxta smpied T ' Samgle idantficarion i
, . b  NOQONE ASSOCIATRS .
Cais racaived  SANME C

Sarrple takmn By
N P. QL Na, . C ——
Anajysis Cerdflcate No. 63589 205000
| MINERAL ANMALYSIS
SILICON DIOXIDE . $3.05 3
ALUMINUM OXIDE 22.10 - %
IRON OXIDE 24.17 %
CALCIUX OXIDE ' 2.97 %
¥AGNESTUM OXIDE 0.88 %
SonTUM CXIDE ' 0.43 %

. POTASSTUX OXIDE © O 1.27 % _
TTTANIUM DIGXIDE 0.96 % ‘
MANGANESE DIOXIDE | | 0.03 %
PHOSPHORUS FENTUXIDE " 1.55 %

STL¥UR TRIOXIDE ' 2.83 %

UNDETERMINED | | 0.06 %
HARDGROVE GRINDABILITY = 51 Ao namnd
NQC TES

- o

i,

e e — oS
YT T A e 2 3 sl i Ak e 4



. 08-25/83 12:27 412 537 5329 TANOMA COAL SALE &o01

TANOMA CoOAL SALES, INC.

S P.O. Box 682 Office: 412-537-5731

i Latrobe, PA 158580 . . Fax: 412-537-5820
Pastt™ brand fax transmttal memao 7671 L!eln-aﬂ ’ ‘3
e =
_1ds Ta rey :%4{‘4/ L gt

D440 RN

DapL Fhone d

DATE: June 28, 13393 = =7

ATTN: Mr., Jamaes F. Jaffray

Dragon Products
FrOM: Mary Walker

Tanoma Coal Sales, Inc.

Attached are the independent lab analyses for cur initial
shipment tc Crageon. .Ash Minaral analyses will follow.

If you should have any guestions, plsasa feel free to call
me at (4122 S37-573t.

Bincerely yours,

%IM CC"’UQ &{{‘_(/:/ﬂ'/_é D/‘ﬂf/p\

ar alker < : s
Mary %alk vy /;_ . LT
Attachmants . [ ﬁqf‘?’

. . - -P'r/""ctr,i
S oo il
V_'_‘/\_‘ﬂ; e /-/ Cal-s

LY

: A
P e,c;r// JW"— -

U :57/'? _ é/"/




08/25/93 12:27 412 537 5820 TihO!A CD{L SaLE

A i Aco2
‘ﬁ COMMERCIAL TEST!NG & ENGINEERING CO.

GRNERAL CFRICES: 1919 SOUTH HIGHLANIT AVE., SUITL 7104, LUMBAND, ILLINGIS 0148 » 1706 353-5300

T ambner of T SG05 GrouD el Geearn sy Sarvednaty

. PLEASE ADORESS AL, CORMESACHOENCE To
SQOX 308, LA 0 f-n

June 25, 1333 TELEPMONE: (04} 625354
FAK [204) 8234281

| 4 TANGMA COAL SALPS
RO BOX 632
LATROBE PA 13658 Saaple identification by
TANCMA COAL SALES
BARGE 1730
Kizd of sample BARGE DRAFT BY CT&E
reported to us COAL DRAFTED TONNAGE: $93.90
Sample taken at HUMPHREY SAMPLE OBSERVATION BY CT&E
Sample takenm by CONSOL §.53%% MOISTURE, AS DETERMINED EY
CONSQL LAB

Date sampled May 24, 199)]
CONSQL LAR NO, 5877
Data received May 25, 1991
\ 60 MESH SAMPLE

Anzlysis Report No. 65-38542

PR TE Y
Aa .Rergived  Dry Raais
% Moisture 5.5% UNKX
% Agh 7.41 7.88
% Volatile 15,28 317.34
% Fixed Carbon 51.7% 54.21
100.00 100.00
Btu/lh 13288 14072 MF 15271
% snlfur 2.0 2.44
Alkalies as Bodine Oxide xXxex XXXX%

Rmprpctiuty ssmited, )
COMMERE 1AL w I 3 !NGINIM co.

3
/c /?/.//7 L5 oy

unnw Clareourg Latr oy
AVER D BAANCH LASOMATEALES STRATEGACALLY LOCATED M ARINGIP A 5141 My ARFAS MIGEWATER ANQ AREAT LAKAS MONTS, ANG RIVER LOADNG Facain
Ziginal Wenrmarcsd Por Tou Proucien TORMG ANDY LUMNTRINE (N VO RST



08/25/83 12:28

412 537 3320

TANOMA COAL SALF

o6y

&

June 25, 1991

COMMERCIAL TESTING & ENGINEERING CO.

CANRAAL QPFICES: 11 SOU L MIGHUANLD AV, EMDIL 2Nee, LOMBA KD, ILLINOIE 0144 » (/08] Ta3-0300

e T T 5CS Shas T’ e

} TANOMA COAL SALES

PO BOX 632

LATROBE PA 15630

Tind ot sample
reported to gs

Sample taken at
Sample taken by
Dats sampled

Bate recalved

CoAL
HUMPHREY
CONSOL

May 24, 1§83
May 25, 1993

N Noisture

% Ash

% Volatile

% Fixed cCarden

Btu/lb
% Sultur
Alkalies as Sodium Oxide

Analysis Repart Ma.

Sample identiflication by

AQORAESS ALL CORRRAPONDENCE
kO oGX %9, CLARKSBURG, WY 2300
TELEFHONE:

TANCMA COAL SALES

BARGE 1&77%

BARGE DRAFT BY CT&E

DRAFTED TONNAGE:

981.80

SAMPLE OBSERYATION BY CT&S

e

Q04 1z
FAX: (304) £23828

5.46% MOISTURE, AS DETERMINED BY

CONSOL La3

CONSOL LAB NC. 3676

50 HESH SAMPLE

Fl

65-84541

PROXTNATF, ANALYSIS
As Recvived  Dry Bagis

.46
T1.47
i5. 4
T
14G.04

13280
2.24
XXXXX

XXXXX
71.90
17.38

24.72
109.00

14015
2.3
XX

RowObaiuly submurted,
wqm.u. TEGTING & ENQINEERING OO,

RAF

1517

oA .»}‘//M

.Mqu-cwunm nnw

VIR 48 AAANCH LABCRATORES STRATEGICALLY LOCATED (N BAINCIPSL GAAL Muand ATSAS, TIDFWATER AND QREAT LAXKEY POATS, ANQ FYVEN LEADING FacLiT

ey S0y SR TR LTI RPN

L T e e T L ke



7/14/83  10:03  B412 337 38290 TANOMA COAL SALE _ Q001

.TANOMA CoAL SALES, INC.

S P.O. Box 882 Otfice: 412-537-5731
| : Latrobe, PA 13650 Fax: 412-537-5820
DATE: July 13, 1392 be)
ATTN: Mr. Jim Jaffray
Dragon Products
FROM: Mary Walker

Tanama Ccal Sales, Inc.
Please find attached the mineral analyses for the first tws
Dragen shipments.

I should have results for the third Dragen shipment late
this aftermocan or early tomorrow marning.

If you have any gquesticns or require additicnal informaticn,
please do not hesitate to call me at (#12) 3IJ7-5731 or fax
me at (412) 537-58Z9,

Sincerely vyours,

%%%) ng/)/fz) : g{(ﬁfm’z‘cfzf’

Mary Walker \7:}§47(¢%QZ&?M/
Attachments 7 (ﬁﬁ%?

Y7V la

Al 7O



T/14/33 10:03 o412 337 3320 TANOMY COAL SALE doo2
S SU-13-1393 11018 FRCM e la1essamseza 7.2t

GENERAL OFFICES: 1919 SQUTH MIGHLAND AVE,, SUITE 210-8, LAMBARD, 1LLINGIS 60148 » 708 $863-2000

‘fl COMMERCIAL TESTING & ENGINEERING CO.

Saweg |mpm Vlmfﬁmmm’w'm‘"“h -ﬂm'
PLE ADORESS all
July §, 1393 _ O o0 om, SrsmsmT, v et
Dmﬁo‘g S HPmewT 'EEPHONE: 209 @23cts
TANOMA COAL SALES A8 S
4 PO BCX 682 1 :
IATRQBE PA 15850 {- Sagple identificatiom by
TANOXA COAL SALES
BARGE 1730
Xizd of sample BARGE DRAFT BY CT&E
reported to us CORL DRAFTED TONNAGE:' 991.90
fample takea at saxrr.x"(i;éxzvir:o'x BY CT&

Sample taken Yy
\ Date sampled Xay 24, 13933

Date recelved MNay 33, 1933 E
§0-XESHE SAMPLE

—
m——

Analysis Report ﬁé'. §5-38542

mmuz_m | YEIGET ¥, IGNITED BASIS
Silicon dinxidu : 47.48
Almrinm axide v 24.71
Titanimm dioxide PR 1.16
=T - Irom exide.. . 16.13
T Caleimm axide $.08
" Magmesium oxide 0.3%
Potassidi oxide 1.15
) Sodiull oxzda 0.61
g mm‘trmoxido 3 08
P‘hosp,horus ‘pantoxide 0.25
Stroutim oxide I
Barium oxide 0.13
Hanganese oxids 0.10C
Undetermined 0. Do
100.9¢
Siljca Value = 69.26 Type Of ASh = BITUNIYOUS
Bage:Acid Ratio = 0.31 Fouling Index = 0.19
Tage Temperature = 3525 °TF $lagging Index = ¢.78

Resaceriily submiaed,
‘-'—unspcu TESTING & Indmm f==)
”77\ /}q,LLIA«J
% Iro

Sgmpam, Zasaiving Ladocstony



07/14/83 10:04 =412 337 5320 TANQYY COaL SALE
et g

whda— o= 1332 Llile

18 lemy oo l"-z'.zélao3

BENCRAL QITICIC) 1003 COUTH MICHLAMD AVE, SUTTE TVRA. | AAERARTY 111 INGLS AAT4A v (75 A%5T.0000

ATI COMMERCIAL TESTING & ENGINEERING CO.

meven T Mamber of 1w §G3 GrouD (Secwiie’ Gwrgy de Syrwinmee)
July b, 1993 m&g&mmum
' ' Tairugyt:nooazuna
} TANCMR COAL SALES AX: Qo) 235297
PO 20X 833

LATROBE PR 15630 icati
o160 [geg Shipnnd 0 it

H= | BARGE 1677

Xind of sapple SARGE DRAFT BY CTiE

reported to us CCAL DRAFTED, TOXNAGE: 981.80
Sample taken at SAMPLE OBSERVATION. BY CT&3

Sample taken by
Dats sampled May 24, 1993
Date received May 29, 1393 Lo

60 MESE SAMPLE

b—————— '~ —
T
W

Analysis Report No. §5-88541

ANALYSIS OF ASE '~ . L3 BASY
l . B
Silicon dioxidae : 48.70
Alnpingm -axide S 24.95
Titanium dioxide 1.18
. -Iron axide - . 14.56
s ;7 Taleium oxide 3.389
* . Magnesium:gxide .93
' Potassidm oxide 1.37
Jodinm oxide 0.56
N -, sulfmr triexide 2.84
Phospburas pentoxide 0.2%
Strouticm oxide 0.17
Barim oxide 0.12
Mapguneye ovxidse 0.1¢
Undatornined 0.00
100.00
silica Valoe = 71.13 Type of Ash = BITTHMINCCS
Base:Acid Ratio = 0.39 Pouling Index = 2.15
Tise Temperatuyre = 2561 °F 5lagging Index = J.6%

Aeyomclully Waming,
SO MERASIAL TRSTING & THCINTIMNG C-

S Y Y
Lo A o LLany
I

Ir



E ENERGY

C.H. SPRAGUE & SON CO.

SPRAGUE

Qne Parage Mall, Portsmauth, N.H. 03801 Tel: (603) 431-1000

Fax: (603) 431-8371

November 10, 1992

Mr. James Jaffray
Purchasing Manager
Dragon Products Company
P.0O. Box 191, Route 1
Themaston, ME 04861

Dear Jim:

T e
7 GrrifErdins

Ze /5/»’77y

T A O TN 6'7,75 Sl gng)
CESHIUr 7D N7

: L~
(558

G27"

Attached is the analysis regarding the Dragon coal shipment
- delivered via rail to your Thomaston plant recently.

As you can see, the as received btu's/lb did not meet our

expectations of 12,750 minimum.

Sprague has arranged with the

coal producer to credit Dragon $.36 per net ton for the btu

shortfall.

Call us with any gquestions or comments regarding your order. ‘&q
‘ i

Sin7brely, ?;QP

Z 4 /\F

GLAQL i - \

ary 4. Smith o

Manader,

Coal’ Marketing and Supply
GJIS/1ml

ce: T, Flaherty
D. Butler

L. Derrick - C&K Cocal Company

v
.o
£ 5 ’OO
Y 3
/o i)
+ B
AL
ooo- L
27 AN AXEL JOHNSON INC COMPANY "\ /
ENERAGY AND DIYVERSIFIED MATERIALS HANQOLING SINCE 1874



-7 G and C COAL ANALYSIS LAB., INC.

R.D. 1, BOX 324
? SUMMERVILLE, PA 15864
/7 (814) 849-2559

RECEIVED FROM:

LAB NO. Compasite
C.H. Spragque & Son Co. SAMPLED 10-27,20-92
One Parade Mall

REPORTED L11-04-92

SAMPLE MARKED:
Dragon Cement Order

Takan at: CgK Coal Co. - Shannon Tipple & Piney Tipple
Car Top & Flow Sampled by Dennis Butler

Mathematical Composite, 20 Cars Total

14 Cars - Pinsy Tipple, 10-27-92

6 Cars - Shannon Tipple, 10-30-92

T,
C g
sl

THE ABOVE ANALYTICAL RESULTS WERE & -

OBTAINED FOLLOWING ASTM PROCEDURES. - .° APPROVED BY




7T A7
R o

& QL ACE
peusia st DT

SPRAGUE ENERGY

C.H. SPRAGUE & SON CO.

One Parade Mall, Portsmouth, N.H. 03801  Tel: (803) 431-1000

Fax: (603) 431-6371
!
yny, /c/:-; G

Octchkber 6, 1892

Mr. James Jaffray
Purchasing Manager
Dragon Products Company
P.C. Box 191, Route 1
Thomaston, ME 04861

Dear Jim:

Attached is the analysis regarding the Dragon coal shipment

delivered via rail to your Thomaston plant recently.

Call us with any questions or comments regarding your order.

.
Sincerely,

Gary/J. Smith
Mangdger,
Coal Marketing and Supply

GJIS/1ml e
cc: T. Flaherty
D. Butler
(f '/{
E;%Lé? 6{ Pt
UZ USE !_
Qﬁ/ l C]L{U
par f 4
. ;
O L
.4-'79
27 AN AXEL JOHNSON INC. COMPANY w6

ENERGY AND OIVERSIFIED MATERIALS HANDLING SINCE 18470



g _F

5 G and C COAL ANALYSIS LAB., INC,

R.D. I, BOX 324

f 2 SUMMERVILLE, PA 13864
NG

(814) 849.2539
/

RECEIVED FROM:

LAB NO. Composite
C.H. Sprague & Son Co. | SAMPLED  09-14,18-
One Parade Mall ;16=92
Portsmouth , NH 03801 RECEIVED 09-14,16-92

REPORTED (09-25-92

SAMPLE MARKED:

Flow & Car Top Sampled By Dennis Butler - Dragon Cement Order
Taken at: C&K Shannon & Piney Tipple - Composite Sample - 20 Cars

v Screens: +2" 16.01 1lbs. 6.27 %
2 x 1 1/4" 42,06 1lbs. 16,47 %
11/4 x 1/4" 158.58 1lbs. 62.09 %
174" x O 38.75 1lbs. 15,17 %
COTER mn LE - 2 F P TUANALYSIS REPORT
_ = %%aai R 5 DRY BASIS
% Hoxsture o eeee . _-“ ' s ‘-:"‘ _-;;’5"{-
3 Ash......".~."'...If'i,., : 9.68
% SULEUT.seruannitins, 2.86
B T U -oo.‘-.:‘—;":;‘_-;"';u 13, 546
B.T.U. (Moxsture-Ash Free).....;.....;{fi 14,998
% Volatile Matter..........t.}...{:..; . 3§17§
% leed Carbon..;....;:f;;ﬁf;:..;.?E;;

A T w e G & ' CDAL ‘\’ALYS[S Laa INC.
THE ABOVE ANALYTICAL RESULTS_‘WERE . _':‘ o =9 .
OBTAINED FQLLOWING ASTM PRGCEDURES, * APPRQVED BY <=




304/262-7324

) . {J Jﬁ-ﬂ/
\ s /Dal!gf 09/25/92

RESEARCH & TECHNICAL CENTER
P.Q. BOX 850 \

SOPHIA, WV 25921 . v
\\ //"4
\___‘__//
King ¢! sampte . CALCULATED CCMECSITE 14,546.2 TONS
repariegtous CL.H. SPRAGUE UT 4UCG-648B & #UCG-468 Sample laken at:

FEDERAL #2

Date samples  9/19/82 Sampia identification

by EASTERN ASSQOC.
Cale received -—

Sampie taken by

P C No. ‘ SAME

Analysis Cerliticate No, 00000 000000

PROXIMATE ANALYSIS

As Racelved Ory Basis MAF
% Molsture 7.19 . Hardgrove Grindabllity
Vs Ash 6012 6.59
%e Vol. Mxtter Chistine
% Fixad Ciarbon
Total Czidatlon
Ye Suilut 2.50 2.69
Btunk. 13256 14283 15291 QECEIVED AL e
a1-2 T
Fst b WQ MITH
GARY 4.8 DEPT.
| oRAGUE COA-
FUSION TEMPERATURE CF ASH
Avducing Oxidizing
Initlal Delarmation ® ‘F
Soltening [H = W) F ‘F @(O’@V /
Satlaning (Ha= W) °F ‘P T
Fluld 'F ‘F

Resge -,/71\; sugm T
NQUNE/ASSCCIATES



304/252-7 324

EASTERN ASSCCIATED CQAL CORP.

RESEARCH & TECHNICAIL CENTSER Cate 06/25/92
P.0O. BOX B850 .
SOPHIA, WV 25921 LV
DX
A
King ot sampie 75 CARS 6250 TONS \Jbb //C-}'Q
epwiedn e UT #UXC-10 C.H. SPRAGUE \.\ Sample taken al:

FEDERAL #2

Cais sampiad §/24/92 Sarnpie identilleztian

By EASTERN ASS0C.,

Oatg receivad SAME
Sample laken by:

P 0. Na. | SAME

Analysis Certiticate No. 65877 C36524

PROXIMATE ANALYSIS

As Racalved Dry Basls MAF
Ve Molsturs 6.60 Hardgreve Qeindabllity
Y Ash 6102 6-44 T
“h Vol, Matlar Chiotine
*5% Fixed Carban
Tolal Oxidallon
&J,m 3y I(‘_g
% Sulfur 2.09 2.2¢
”)'7”
z.S?’) r 23377
swm. 13327 14269 15251 f-g‘/(" ~
. -_.._-———————:'_-_‘""7'""—'_—_—_—
- FSi o
FUSION TEMPERATURE OF ASH
Reducing Oxidizing /; ﬂ"}%
>t
w
Initia! Deformation ‘¢ F N

Saltaning (H= W) 'F F

Softening (H= 1'W) ‘F *F

Fluld *F 'F

Respecitulyl submitled,

NOONE/ASSOCIATES




EASTERN ASSOCIATED COAL CORP.
RESEARCH & TECHNICAL CENTER
P.0O. BOX 850

SOPHIA, WV 25921

Kind ol sample 77 CARS 7273 TONS
reported {0 us UT #UCG-S08 (C.H, SPRAGUE

Data sampled 5/23/92

. Date rezaivad SAME

Box 9, Sfcr-aford Weﬂ Virginia ‘25‘?27

042627324

ole: 06/24/32

Sample taken at:

FEDERAL #2

Sampie identllication
by EASTRRN ASSOC.

Sample laken by;

P. G. No. SAME
Analysts Certliicale No. 65860
PROXIMATE ANALYSIS
Ad Recelvad Cry Basls MAF
% Molstyre 5.92 Hardgrovs Grindabllity
% Aah 6.76 7.19
*% Vol Maiter
% Fixsd Carbon
Total Oxidation
% Sullyr 2 ] 19 2 . 33
© Buib. 13307 14144 15240
Fst
FUSION TEMPERATURE OF ASH
Reducing Oxlditing
“inltlal Datarmalian F ’ 'F
Baltealng (H=W) *F ¥ 4
Saflaning (H=%W) ‘F o 4

Fluld

eCPY*

A #y suortilied,
ASSOCIATES
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SRR IT 92 1542 SFORGLE 5324313013 T LR e, 7—/‘/3" i

OELETLA T TN
Aampton Rﬁfci Testing Lapcratcries, Ing.

LI T 513 mowmel Onwe, Mempian. Virgia 20441
> 4 ._i.._- ¥ il Te: (804) 126-8310 m{&,ég
':-' Lavoratory Repert No. 279228 Date of Report April 15, 1982
. CERTIFICATE OF ANALYSIS
: Sample 9%, COALS: SUSKITTED SAMPLE
Y (16620 Nez Tons)
A
) ' .
L Mark: Composite sample af BITUMINOUS COAL e
Far Tocal Cargo loaded aboard BARGE 4
SOHERSET, MeckaniczllyrBelr Saapled 'REC
ac ¢CSC, Balcimere, Maryland
ram; C. H. Sprague & Son Co.
. Porrtsacuth, New Hampshirce U
e Sl e T e s e e ,SF.BAG = p Lf,“(,g i .
@ Dace Samplad: :Aeril 12, 1832 - Ea\_ SO
< )
| Sapgpled By: Sampling Assoclates Intarnational 1
z S | - 0\
o __PROXIMATE ANALYSIS
g ) AS RECEIVED DRY COAL ~
TCTAL MCISTURE
E §.29 XTIxy -
3 VOLATILE MATTER 1788 vy .
%
% FIXED CARBCN T > g2
Sz ASH 525 5.62 v wn:
“as moien
Toias (10%) L 1008 40 1ag. oo
N
a 8.T.U. PERLE. ;3344 14248
N o
g CALORIES PEAGAAM | . .o va1t
FREE SWELLIMG INDEX A.S.T. M. 7.0
HOISTURE/ASH FREE B.T7.U. 15258
Hamgpton Roacs Tesunglaboratories, Ing
/ - A .
Cie B ¥ =5
2 - y y - =

- — . e —

Post-it™ brand fax ransmittal memo 7671 [! otpogesr 2, | -
*3 :JW Frow W VA
L3

[-%

Dot W L TRALA D PRCALA S
- [

Fax Fa a——




0 16024315018 P8

HAMPTON ROADS TEST ING LAG

‘.
1

15:27 FROM

s
3.
M

AFR-15-1992

FPR 27 *22 15!12 SPERGLE £2324313919 o

Hampton Fs’oa:cis Testing Laboratories, Ine.
11 Howmet Crve, Hametan, Vg, 27661
Tk (804) 265310 Fux: (8041 4271158 THC S1QE027%4

Laboratory Repart Na. 279238 Cate of Repat April 15, 1532

CERTIFICATE OF ANALYSIS
Sample of; COALS: SUBMITTED SAMPLE . . . .
(14620 Net Tons) ' :

Mark: Composite sample of BITUHINOUS COAL
faor Tetal Cargo locaded aboard BARGE
SOHERSET, HechanicallyrsBelt Saampled
&t CCSC, Baltizors, Haryland

Frog: &, B. Sprague & Som Co.
Partspouth, New Hamppshire

‘Date Sampled. " April 12, 1997 e

Sanpled By: Saapling Assoclates Ynternational

SCREEN ANA
SIZE LSERCENT
- 2' 4-4
2" X 1°* 15.4
1" 2 1/4° 41.0
1/4= X 0 3%.2
100.0 i

2

13TAL P.GY

At




JAM 1@ '3S2 18121 SPRAGLE 53234312918

SPRAGUE ENERAGY

C.H. SPRAGUE & SON CO.

Cne Pawrace Mail, Foramouth, NLH, 03801 Teil: (3;4314000
Fax: (603) 4316371

QARY L 53T

CIOAL BALES ACRRENTRETION

January 3, 1592

Mr. Dave Rarrison
Projact Manager

Champion International Corporation

P.Q. Box 1200
Bucksport, ME 04416

Dear Dava:

Attached is the laboratory analysis regarding Sprague shipment
91~9 for Champion'’s Bucksport mill.

Please call us with any questions or comments regarding this

shipment.

Sincerely,

Smith

om Flaherty
analysis.ltr/csl

# AN AXEL JOHNSON INC. COMPANY

ENERGY AND ©DIVEARSIFIED MATERiIALS

HANDLING

SINCE

1070
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JrM 18 "2 1@:22 3PRAGLE 52'3431”818 e 2.3

_——a ...._...a-' - -
- WESTMORELAND COAL SALES CO - BANNER LABORATORY
P.O0.BOX 63
BANNER, KY. 41603 {506) 5748231
RODUCER FEENTUCKY CRITERION COAL 0. Lab No, :
DORESS P.0. BOX 25 Date Rec’d. 12-02 THRU 12-16-91
DEANE, BY 41812 Datt Sampled  12-02 THRU 12-16-91
Sampied By At DEANE, KENTUCKY
Customer CEAMPION BARGE 231-9
N/S X Stoker Size 5" T Qv
Seamis) VARIOQUS
Weather Temp. E.P,

umple ldemi#u:ation

COMPOSITE ANALYSIS OF 97 CARS
CHAMPION BARGE 91-9

———————
PECIFICATIONS

% Volatile % Fixed Carton % Moisture % Ash % Sultur % BTU
3 flec’d. 34.54 51.77 6.04 7.6% 0.70 12,992
Iry Basis 36.76 55.10 8.14 - 0,74 13,827
\-M-Free 15,052
SPECS Fusion Temperature of Ash SPECS
‘roe Swelling Index No. 5.00 Initigl 2800+ °F
irindability Index No. 44 Setwening 2800+ Y
Hlarine Hemispherical 280Q+ F
Fluid 2800+ oF
SCREEN ANALYSIS
Si2ge WT. {IN LBS.) PERCENTAGE CUMULATIVE PERCENT
+ 5 9.72 3.72
5X2 22,73 32.45
2X11/4 13.57 46.02
1 1/4 X 3/a 15.65 61,67
3/4 X 3/8 16.31 77.98
3/8 X L/4 6,54 84.52
1/4 X0 15.48 1060.40
pﬂo\je% q-9
i {
TOTAL WEIGHT ' =
w i e i I ———
Submitted By

Z{' Charr
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SPRAGUE ﬂ ENERGY

C.H. SPRAGUE & SON CO.

One Parade Mall, Portsmauth, N.H. 03801  Tel: (603) 431-1000
Fax: (603) 431-6371

GARY 3. SMITH
MANAGEN
COAL SALES AGMINISTRATION

August 23, 1991

Mr. James Jaffray
Purchasing Manager
Dragon Products

P. 0. Box 191, Route 1
Thomaston, ME 04861

Dear Jim:

Attached is the laboratory analysis regarding Dragon coal shipment
91-3.

/

Sinifrely,

f{' 74

Gary J. smith
Atta?hment
ccl Bangeman
Batty
Flaherty

Wallace
M. Walton

Ay

dragon0Ol.ltr/csl

22 AN AXEL JOHNSON INC. COMPANY

ENERGY AND DIVERSIFIED MATERIALS HANDLING SINCE 1870



7 _F G and C COAL ANALYSIS LAB.. INC.

\ RD. 1. BOX 324
//A \? SUMMERVILLE, Pa 13864
A

(314) 849-2359

RECEIVED FROM:

LAB NO. Composite
C.H. Spragque & Son Co. SAMPLED g8-12,14-91
One Parade Mall
Portsmouth  NH 03801 RECEIVED 08-12,14-91

REPCORTED 08-21-91

SAMPLE MARKED:

Dragon Cement QOrder Car Top Sampled by Dennis Butler
Taken at: Ca&K Coal Co. - Piney Tipple & Shannon Tipple
* Mathematical Composite * 116 Cars Total
‘Screens: +2" 3.35 %

2" x 1" 18.27 &

1" x 1/4" 52.02 % -

174" x O 26.36 % -

ANALYSIS REPORT

AS RECEIVED DRY BASIS
T MOlsStUre. ivievieanvecnnssoscananansacas . 5.93
% AShuieeeeeennen Cesratrserresauaue 8,76 - g.31
§ SULEUL . vvvvennnennnnnns i, 2.18 7 2.32
| L & N sisis s cesenens e 12,800 — 13,807

- B.T.U. (Moisture-Ash Free).ceeeeeacsnsneas 15,004

$ Volatile Matter.s.eeeceeeansanannssaanns 35.74’/’ 37.99
3 Fixed Carbon. ceeeececassacanas 49.57 52,70
Coke Button IndexX....eeov.e... e ies i 8
Fusing Temperature. saee.sss 1D: 2338 ST: 2394

RECEWVE | 023 HT: 2458 FT: 2520

WiTH
GARY . S PT. -
cPRAGHUE COAL oE
o/‘& C COAL AN

THE ABOVE ANALYTICAL RESULTS WERE
OBTAINED FOLLOWING ASTM PROCEDURES. APPROVED BY L i’




G and C Coal Analysis Lab., Inc.

R.D. I, Box 324

Summerville, PA 15864

814-849-2559

C.H Sprague & Son Co.
One Parade Mall .
Portsmouth, NH 03801

Dragon Cement Order

Taken at: C&K Coal Co. - Piney & Shannon
Tipples

Car Top Sampled by Dennis Butler

Composite Sample, 116 Cars Total

LCate Sampled : 08-12,14-91
Date Received : 08-12,14-91
Date Reported : (08-21-91

QUALITY EVALUATION FORM

ULTIMATE ANALYSIS MINERAL ANALYSIS OF ASH
Carbon 74.99 Si02 46,27
Hydrogen 5.05 Al203 24,71
_ Nitrogen 1.72 Tig2 1.16
Chlorine 0.16 Fe203 21.96
_Sulfur 2.32 Ca0 1.53
Ash 9.31 MgO 0,67
Oxygen(diff) 6.45 Na20 0.43
K20 1.42
P 205 1.17
SC3 0.61
Und. 0.07

Trma acove AnalyliCal rasyils ~ar2 zotainad talcwnng ASTM Srocagures. G 2 %COAL .-\;\".-\LYS[S N C

e 7 -

ASorews S



APPENDIX C

Continuous Emission Monitor Proposal from Enviroplan
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ENVIROPLAN PROPOSAL
#P43-7021-3096B

Exclusively Prepare_d For:

DRAGON PRODUCTS CO.
Thomaston, ME

January 18, 1990

O ENVIROPLAN



O ENVIROPLAN

CEMEX
Continuous Emission Monitoring
Extractive System

Prepared For:

DRAGON PRODUCTS COMPANY
P.0. Box 181
Route 1
Thomaston, Maine 04861

Telephone: (207) 594-55595

P43-7021-3036B
January 18, 1990

59 MAIN STREET B WEST ORANGE, N.J. 07052 B 201-325-1544 B FAX: 201-325.8477
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January 18, 1990
P43-7021-3096B

Mr. Steven Wallace
Dragon Products Co.
P.C. Box 191

Rt. One

Thomaston, ME 04861

Dear Mr. Wallace:

Enviroplan is pleased to submit revised pricing for our CEMEX
System.

Should you have any questions regarding our proposal, do not
hesitate to call at your sarliest convenience.

Sincerely,

ENVIROPLAN, INC.

D é Shinkle

Mid-West Regional Manager

DJS/ma

cc: B. Fournier

59 MAIN STREET B WEST ORANGE, N.J. 07052 W 201-325-1544 W FAX: 201.-325-8477
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1. PRICING AND SUBMITTALS




“ da. ot

ITEM

1.

1.

QUANTITY

1

1l lot

l lot

[“\ ENVIROPLAN
N

1 PRICING - CEMEX

UNIT TOTAL

DESCRIPTION PRICE PRICE

CEMEX System for
S0
me%suremen%.

S 62,800 $ 62,500
and NO

Two point system.

0000000

(8]

Q
o
o

Calibration gases
and regulators

Freeze~protected

heated dilution probes
air clean-up system
dilution control panels
timer/sequencer
auto calibration
auto purge

UV fluorescent SO
monitor
chemiluminescent
NO_ menitor
stindard cabinet for
controlled environment.
Nema lA equivalent.

sample and hold for ocutputs
4-20 ma outputs

estimated weight 600 1lbs.

2

To be supplied by
owner {(EP will
speclfy concen-
trations and
packaging)

19.50 per foot

umbilical for item

1

- CEMEX system,

Flow measurement 7,300 14,600
devices

o]
o

EMRC moniter
100 ft. of connecting
cable

o AP and temperature

provided outputs
(4-20 ma) allow
¢alculation
of velocity



C ENVIROPLAN

5. 1 lot System documentation 950
o drawings
(2 sepiasg and 2 print sets)
0 service manuals
{4 copies)
o test documentation

6. 1 lot Guaranteed certification 20,500
for 802 and NO
(inlet™& outle%)
Results provided:
3 copies of all
appropriate reports,
2 copies - protocol.

CPTIONS:

A, 1 lot Start-up supervision 1,200 + T & E*
(estimated at 2 mandays)

B. 1l lot Training program 600 + T & E*

(estimated at 1 manday)

Pricing exclusive of all sales taxes.
Shipping prepaid and added, FOB Indianapolis, Indiana.

Delivery: 16 weeks ARO and design engineering information
including facility drawings.

Terms of Payment: NET 30 days from date of shipment from
Enviroplan Factory.

Start-up supervision and/or training is planned for 3-4 weeks
follawing date of shipment. If client is not ready for start-up
supervision and/or training during this time period, they must
contact Enviroplan field services at (317) 271-6039 to arrange £
another date.

*Travel & Expenses (T & E): The costs associated with travel to
the site, travel expenses onsite, and perdiem costs are excluded
from prices quoted. These costs will be bhilled at actual costs
plus 10 percent handling.



O ENVIROPLAN

1.2 RECOMMENDED SPARE PARTS PACKAGE

CEMEX SYSTEM

ITEM PRICE

Critical Orifice (2)

Graphite Ferrules (2 box)
Miscellaneous Small Component Parts
Solenoid (3)

NOx Spare Parts Kit (1 Lot)

802 Spare Parts Kit (1 Lot)

TOTAL $ 5,610
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1.3 SUBMITTALS
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1.3.1 Enviroplan En ineering Standards/
Enviroplan standard Drawing Package




( \ENVIROPLAN

ENVIROPLAN ENGINEERING STANDARDS
ENVIROPLAN STANDARD DRAWING PACKAGE

The following information is in reference to Enviroplan's standard
drawing submittal.

1.

One (1) set of sepia paper reproducibles of all drawings
will be supplied.

Three (3) sets of bluelines of all drawings will be
supplied.

A 4-square inch area will be available on right side of
paper for client stamps, blocks, etc...

One set of the above mentioned items 1 and 2 will be
supplied upon initial preliminary drawing submittal.
Changes made by client that do not effect
pre-construction on site do not require a new set of
submittals.

One set of the above mentioned items 1 and 2 will be
supplied "as built" after the equipment is shipped. 1If
any major changes occur on site during installation, a
new set of prints will be supplied.

Enviroplan drawings will indicate specific size (H x W x
D) of all equipment. .

Enviroplan drawings will contain title blocks which
consist of manufacturer's name, address, date of
approval, and responsible person.

The following drawings shall be'submitted to client

approximately four weeks after receipt of purchase order
and clarification of any technical questions. In cases
where standard Enviroplan pipe flange connections are
used, drawings may be submitted within one week of
purchase order.

a. Equipment installation and mounting details

b. Piping and instrumentation diagram

C. Wiring (terminal block arrangements)

Electric interconnect drawings

. Cabinet/rack drawings

. Cabinet - junction box sizes and layouts

Specifications for sample tubing and

electrically-fabricated cable

. Equipment, water, air and power connection
drawings

J oA



10.

11.

12.

13.

14.

( \ ENVIROPLAN

Enviroplan shall use its standard transmittal form.
Please see following page for example.

No sepia mylar reproducibles or sepia vellum
reproducibles will be supplied as a standard, yet can be
provided at additional cost.

Microfilm will not be supplied. All sepia paper
reproducibles will be of microfilm quality.

Xerox (blackline) will not be supplied as a standard,
yet can be provided at additional cost.

Any changes or revisions to drawings requested by client
after installation can be provided at additional cost.

Any deviation from Enviroplan Engineering Standards will
be at additional cost.
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DOCUMENT TRANSMITTAL

Enviroplan, Inc. Date:
Indianapolis Facility No. of Sheets:
8212 Country Club Place
Indianapolis, IN 46214

Tos

Attention:

Project Name:

Purchase QOrder No.

Enviroplan Project Authorization No.

Enclosed: set(s) of sepias
set(s) of bluelines

COMMENTS:

Very Truly Yours,

Phone No. (317) 271-6039
FAX No. (317) 271-2804
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CLIENT DRAWING PACKAGE

DISTRIBUTION FORM
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DATE:

CLIENT:

PROJECT AUTHORIZATION NUMBER:
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1.3.2 Miscellaneous Enviroplan Standards




10.
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1-5=-2A

Osuwnomm

MISCELLANEQUS ENVIROPLAN STANDARDS

Standard wire is a pvc-jacketed insulation.

Enviroplan typically requests individual circuit drops to
ocur system. Enviroplan can provide a power distribution
panel as an option. :

Standard flanges are:

a. CEMEX - 4" 150 1lb. RF carbon steel.

b. 0, - .4 meter comes with a standard mounting plate

c. 05 - 1 meter probe comes with standard mounting plate
d. Oaacity - comes with a 3-1/2" pipe flange adaptor.

Any alterations in adaptation to material will be at
additional cost.

Enviroplag requires 80-100 psi instrument grade air dew
point -40°F dirt and oil free,

All wiring external to rack assembly and interconnecting to
sample points or other locations is by client.

Enviroplan standard outputs are 4-20 mA non-isolated.
Isolated outputs can be purchased as an option.

If power source is unstable or susceptible to spiking client
is responsible for suppressors or transformers. This option
can be purchased.

Lightning protection can be purchased an an option. This is
not a standard option.

Standard pipe arrangements for opacity blowers are capable
of overcoming +3" w.c. Higher positive pressure or larger
pipe diameters will require a larger blower motor.

Enviroplan Operation and Maintenance Manuals consist of:

. Soft cover containing name of client and project.
. Spiral binding

Table of Contents arranged in systematic order.

. 8-1/2" x 11" paper.

. C.E.M. Appendix constructed as above.

panTUD
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1.3.3 Preventive Maintenance Schedule/CEMEX
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G ENVIROPLAN

PREVENTIVE MAINTENANCE SCHEDULE/CEMEX

A maintenance schedule is determined by the following

factors:

Plant load

a.
b. Plant process
cl

Plant environment

Preventive Maintenance includes:

1. Probe: o]
o]
o]

o0

2. Air system:

3. Analyzers:

Remove probe from process

Clean coarse filter

Inspect and replace fine filter
(quartz wool)

Ensure cal/purge line clean

Apply anti-seize compound and return
mantle

Inspect and replace, if necessary,
all reagents

o Inspect and replace analyzer filters

o Clean fan screens

o Inspect and replace any reagents if
necessary

Enviroplan initially recommends maintenance on a gquarterly basis.



1-6

/" ENVIROPLAN

\==

1.4 REQUIRED UTILITIES (General)
1.4.1 CEMEX

A. Instrument Air
Four SCFM per probe at 85 psig
+ 5 psig deldvered to gontrol room rack.
Air at dewpoint of -407F
(0il/dirt free is anticipated).

B. CEMEX rack (optional) Nema-(x)

115 VAC, 30A air conditioning/heating control.
Qty. -1.

C. 115 VAC Circuits

1. 20A circuit instrumentation Qty.-_2
2. 15A circuilt utilities Qty.-_ 1
3. ({(Optional) 15A circuit prohbe

heater Qty.-_1
4. (Optional) 20A circuit dual

probe heaters Qty.-_1
5. (Optional) 30A, .220 VAC for

each freeze-protected umbilical
D. 220 VAC power (See C-5)

One circuit at control room rack.
30-amp for freeze protected umbilical,

*Note: Client must supply effective power grounds for all
equipment.
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Nawa
1.5 SYSTEM SPECIFICATIONS (GENERAL)

Pollutant Ranges: Maximum Minimum
502 0-3C00 ppm 0-25 ppm
Nox 0-1500 pom C-25 ppm
co 0-15,000 ppm 0-200 ppm
o} 0-21% 0-5%
Hal 0-15,000 ppm 0-250 ppm
CO2 As required

Flue Gas temp., max: 750° (standard probe) losoo(high temp.

probe)

Qutput: 4-20 ma or 0-10%-5 vdc
Calibration error: Less than 5% of gas value
Response time: Less than 5 minutes
Zero span drift: Less than 2% full scale
24 hour
Relative accuracy: Less than 20% for

applications at-5"

H.,O or greater

stack /duct pressure
Cycle time: 10 to 30 minutes

*All cabinets/racks supplied by Enviroplan regquire dual access
(front and rear).
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1.6 REPRESENTATIVE DRAWINGS

The following drawings are of a typical CEMEX System,
and are not related to the specific project quoted. Project
specific drawings will be provided if contract awarded.
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1.7 CLARIFICATIONS

Enviroplan has based this proposal upon its standard
system and practices which fully meet the requirements of a
reliable and certifiable continuous emission monitoring system.

Enviroplan will be more than happy to discuss our
specific system and practices in further detail at your
convenience,

Although Enviroplan considers this quotation applicable
to its standard system and practices, we have attempted to outline
a few differences, exceptions and/or clarifications within this
section. (Please also refer to the submititals section of this
proposal for more specific information).

a.) Enviroplan shall adhere to its standard drawing package.
Detalls of these drawings have been developed in conjuncticon with
various architect/engineering companies and customers. These
drawings meet all normal requirements. Specifics of Enviroplan
drawing package can be found within the submittals section of this
proposal. Enviroplan would be happy to discuss variations to its
standard package. ‘

b.) If confract is awarded, Enviroplan reserves the right to
have P.0./contract reviewed by its attorneys and/or contract
administrator prior to acceptance by Enviroplan.

¢.) Enviroplan will consider any exception or clarification
stated within these exceptions and clarifications also applicavle
toward any other items within specifications to which exception
was not specifically taken; yet, item was the same 1n nature.
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2. PRODUCT DESCRIPTION - CEMEX

2.1 SPECIFIC SYSTEM DESCRIPTION - NONE
2.2 GENERAL CEMEX PRODUCT DESCRIPTION

The CEMEX System is not just one system. CEMEX is a
family name for Enviroplan's Continuous Emission Gas Monitoring
Extractive Systems, which are made up of various components and
features. These components are made available in such a manner as
+to provide you, the user, the option of selecting the sampling
system and monitcr combinations most suitable for your unigue
applications.

Enviroplan is not a manufacturer of gas measuring
egquipment. Each instrument manufacturer utilized by Enviroplan
has given its equipment unique features, sensitivities and rangss.
After careful analysls of your application, and basea on our
in~-depth knowledge derived from long-term use of these
instruments, Enviroplan is able to select the equipment from

manufacturers arcund the world which best suits your needs.

_ Through selection of the best sampling system and the
most applicable monitoring instruments,. (and with the addition cf
associated hardware engineered by Enviroplan), together with izs
assembly and testing expertise, Enviroplan can provide you the
best, most cost effective solution to your monitoring problems.



2.2.1 Dilution Probe Sampling System

The Sampling System described here and in the attached
literature has been found to best suit your application’'s unique
needs.

The dilution probe sampling system has been in use in
the U.S.A. for more than five years, and 1t has been widely
accepted overseas for more than a decade in applications similar
to yours.

The 12~-inch probe tip (the only foreign component) is
designed in such a manner as to effectively extract a sample at a
pressure of approximately 17 feet of water at a rate which varies
by application but lies within ranges of one to five cubic feet
per day. Low sample volume means less maintenance of filters.
High pressure extracticn prevents probe plugging. The sample is
mixed in the probe tip with clean, dry air at ratios varying from
10:1 to 500:1. This dilution ratio is selected to prevent any
possibility of condensates in the sample line and to provide the
ideal range of gas for the gas analysis equipment. The probe tip
1s manufactured of non-corrosive materials such as Hastelloy,
Inconel and Pyrex.

The sample is delivered under pressure through sample
lines (not heat traced) to the ambient level EPA approved
instruments for measurement.
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2.2.2 Pumpless Source Sample Extraction

Low volume, high pressure extraction is accomplished by
means of clean, dry air. The air, delivered thrcugh the umbilical
sample line, drives a highly efficient venturi which extracts *he
sample through a coarse screen, then a fine quartz filter, and
finally through a sonic orifice metering device.

After mixing the sample with air in the dilution
chamber, the pressured air carries the diluted sample under
pressure to the analyier. Because the sample is always under
pressure, sample integrity is gQuaranteed.

2.2.3 True Dynamic Calibration

Calibration gas 1s delivered through the sample
umbilical line to the probe tip. The entire extractive chamber is
flooded with calibration gas which then checks the fine filters,

sonic orifice, mixing chambers (and so on) back all the way to the
analyzer.

Continuocus functional checking is accomplished by means
of a vacuum line in the umbilical line which checks the efficiency
of the venturi chamber continucusly.
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2.2.4 Installation

The equipment is mounted through a standard 4-inch port
and held in place by the 4-inch flange. These are mounted to the
two inches ocutside diameter tube extension which supports the
probe tip.

Because the sample line is not heat traced, service
loops are provided for periodic malntenance. That is, the sample
line need not be detached for removal of the probe tip. In fact,

the system can be Kept on and functional through the entire
maintenance process.

2.2.5 Sequence/Controller

The Enviroplan-engineered and built-sequence controller
is located at (or near) the analyzers at ground level for easy
access.

Air supply and calibration gases are attached to the
contreller, and the sample gas is delivered to the analyzer from
the sequencer,

The sequencer can be used to provide sample gas from up
to six probes to a single set of analvzers.

2.2.6 Rack Mounting

The sequencer and analyzers are mounted in a standard
rack. When rack mounting is used, a stable environment must te
provided. i.e., S0°F to 95°F and 95 percent humidity maximum .3
circulation fan is provided for heat dissipation).
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2.2.7 Envirconmental Enclosure (OPTION)

The equipment, other than the probe and sample line,
will be mounted in an insulated, heated/air-conditicned enclosurs
with a walk-in door.

The equipment is mounted in permanent racks which have
been pre-wired and piped.

All that need be supplied is a support pad, 220 VAC
60 Hz power, and an air supply.
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3. SERVICES
3.1 START-UP SUPERVISION *

Eanviroplan will provide start-up supervision for the
supplied CEM equipment. This service includes telephone
consultation, as major equipment items are physically located and
installed, sample and signal lines are installed and terminated,
and plumbing/electrical services provided. An Enviroplan
engineer(s) will arrive on site to inspect and check the physical
installation, turn on systems, correct minor problems, and
- initially calibrate the systems.

Enviroplan expects that the following conditions will be
met prior to arrival of Enviroplan engineers for start-up
supervision:

1. Instrument air has been supplied t¢o the instrument
cabinet where required. _

2. Calibration gases for project are mounted for
use. Regulators are available.

3. Any periferal eguipment that Enviroplan will
install or make connections for are available for
use.

All cable and umbilicals are installed.
Equipment should be positiconed for start-up.

6. All flanges to be mounted on stack and duct
locations.

7. Electrical power should be supplied to instrument
cabinet or shelter and for CEMDAS system if
supplied.

8. One technician to be available to assist engineer
in start-up of system.

9. Radios available on site for start-up use.
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10. Phone line for data transmissicon at DAS System.
11. Adequate temperature control of instrument
environment.

I1f any of the above requirements have not been met upcn
arrival of Envirgplan engineer, additional charges will be
required caused by delay.

Upon the completion of installation supervision,
Enviroplan will not be responsible for system maintenance
operation. Warranty repair will become effective.
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CLIENT RESPONSIBILITY FCOR CEM CERTIFICATION

Cliant will be responsible for the following:

a.

h.

Steady state boiler load conditions. Variations
limited to + 25% of average load value.

Greater than 50% boiler load conditions for all
RA and CD test periads.

Sufficient plant fuel and calibration gas supply
to prevent interruptions during these periods.

Minimum of three weeks' notice to schedule relative
accuracy tests.

Must decide whether reporting units for relative
accuracy tests will be in ppm or 1lbs./MMbtu.

Collection and analysis of fuel samples if

necessary for relative accuracy test completicn.

Collection and provision of plant operating data
during the time of relative accuracy and
calibration drift tests.

If relative accuracy is calculated in PFMbtu,
client is responsible for supplving the
appropriate fuel factors for use.
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3.3 GUARANTEED SYSTEM CERTIFICATION *

Enviroplan, in conjunction with plant persconnel,
assigned to the equipment maintenance will carry our full
certification of the systems provided. This will include alil
testing prescribed by Federal Register or appropriate Performance
Test Specifications. An Enviroplan selected stack testing team
will carry our appropriate relative accuracy testing. Plant
personnel will be required to tTerminate calibration error driffg,
zero drift, and other long period automatic testing procedures and
to provide the data %o Envireplan. Enviroplan will prepare the
final certification report. Enviroplan guarantees that the system
provided will pass certification testing and will make egquipment
corrections/adjustments and repeat testing if necessary to assure
certification. A plant employee is to be assigned to

record and evaluate zero/span data with Enviroplan Engineers by
phone.
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3.4 MAINTENANCE SERVICE CCNTRACTS *

Enviroplan can provide various levels of maintenance
support if necessary to help plant technical personnel smoothly
operate the CEM system provided.

The contract proposed includes quarterly preventative
maintenance and system calibration as well as providing for
emergency maintenance. A fixed cost is provided that includes the
expected number of emergency calls for the system. Additional
emergency service will be avallable on a preferred customer basis
at discounted rates. Enviroplan will provide for all normal
expendable parts in conjunction with the service provided. The
service for this system will originate from the Indianapolis,
Indiana service center. The customer will be responsible for all

spare/replacement parts (except for warranty coverage during year
one) and calibration gases.

3.5 TRAINING PROGRAM *

Enviroplan can offer a tailored, custom training precgram
to customer technical perscnnel. Training will normally be
carried ocut on site after system installation, and will consist of
classroom and hands-on training. The amount of and level of
training can be. adjusted to customer requirements.

*The costs associated with travel to the site are excluded from
prices quoted. These costs will be billed at actual costs plus 10
percent handling.
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4. LIMITED WARRANTY

Enviroplan, Inc. guarantees that all goods sold here-
under are free from harmful defects in material and workmanship,
and conform to the specifications agreed upon in writing, signed
by Purchaser and Enviroplan, or in the absence of such specific-
ations, to Enviroplan's catalogue description of the goods.

This limited warranty is valid for a period of twelve
(12) months from date of shipment or twelve (12) months from
installation whichever comes first. Enviroplan agrees to rework
~ or replace, at its option, goods found to contain harmful defects
in material or workmanship, prowvided Enviroplan is notified of
such defects within seven (7) days of discovery of such defects,
or such other period as may mutually be agreed upon in writing:
and provided further that such goods have been maintained and/or
operated in accordance with Enviroplan's recommendations and/cr
standard industry practice. Such reworking or replacement will be
performed, at Envircoplan's option, either at (a) Envircplan's
factory, provided that the purchaser shall pay all charges for and
associated with the removal, transportation, and reinstallation
of the goods, or (b) a lccation designated by the Purchaser. In
the event Purchaser elects, pursuant to subparagraph (b) above, tc
have the goods repaired or replaced at a location other than
~ Enviroplan's factory, then Purchaser agrees to pay Enviroplan an
amount equal to all additional costs and expenses (such as travel,
lodging, per diem, and excess labor costs arising from the
performance of services at the location designated by Purchaser)
incurred by Enviroplan in performing the repairs and/or
replacements at the location designated‘by Purchaser. Correcticn
of any nonconformity in the manner and for the period of time
provided above shall constitute complete fulfillment of all

liabilities of Enviroplan under the foregoing warranty.
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ENVIROPLAN PARTIAL USERS LIST

CEMEX CEMDAS CEMQP

BOC/GM 1
Flint Operations, Michigan

Stephen Kelly

(313) 236-4085

CEMOX

Wisconsin Pub. Serv. Co. i 2-281
Rothchild, WI-
Dan Schneider
(715) 359=3351

kS

Cincinnati Gas & Electric Co. 1
Eastbend Station, Ohio

Denny McGrath

(606) S86-3600

City of Lakeland, Dept. of 1
Electric and Water Utilities

C.D. McIntosh Power Plant

Farazie Shelton

(813) 666-5575 ext. 3642

(4]]

Muscatine Power & Water 4-281
Cliff Scherrer
(319) 263-2631 x583

Wheatland Foundry 3-21¢6
Chatancega, TN

Harvey Rice

(615) 265-3181

Alcoa 1-281
Cleveland, ©Ohio

Richard King
(216) 641-4190

Ensco 3-281
El Deorado, Arkansas

Jerry Misenheimer

(301) 863-7173

Platte River Power 2-216
Rawhide Station

Doug Carlson

(303) 482-2000

55 MAIN STREST B WEST CRANGE, N.J. 07052 W 201-325-1544 & FAX: 201-325-8477
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e
CEMEX CEMDAS CEMCP CzZMOZR
10. Diamond Crystal/Intl. Chimney 1-281
Dave Stevenscn 4-2156
(216) 745-0031
.11, Internaticnal Chimney Corp./ 7-281
Cogentrix
Kittaning, PA
Mike Krapf
(412) 543-3043
A, Cogentrix Carglina l1-1pt.
Leasing Corporation Nox
Raxbhora, NC 27573
B. Cogentrix Carolina 2-2pt.
Leasing Corporation NOx
Southport, NC 28461
C. James River Ccgeneration 2-2pt.
Corporation NOx
Hopewell, VA 23860
D. Cogentrix Virginia Leasing 2-2pt.
Corporation NOx
Portsmouth, VA 23703
12. Southern California Edison 7-281
Biff Horwvitan
(818) 302-1522
L3. Babcock & Wilcox 1-2 pt.
Chic Edisen H,O,
Barberton, CH Caz,
Robert Monteith Co

(216) 860-63517



ANR Pipeline Co.
Detroit, MI

EQ Mizgaiski
(313) 496-5792

ENVIROPLAN

N

CEMDAS CEMCP

2-281

C=MCX

tn

County Sanitaticn District

Los Angeles, California
Joe Smisco
(213) 721-1278

1-281

Skagitt County

Resource Recovery Facility

Seattle, WA
Pon King
(206) 424-3551

1-2 pto

co?’

1

2-281

Greenville Steam Co
Greenville, ME
Scott Hershey
(207) 695-2125

1-281

18.

Niagara Mohawk Power Corp.

Syraccuse, NY
Carl Griebno
(315) 349-2232

2-281

Denison University
Granville, CH
Larry Layton

(614) 587-6264

1-281

2C.

Packaging Corporation
of America

Rittman, OH

S8rian Taylor

(216) 925-0222

3-281

-

Central Maine Power Co.
Yarmouth, ME

Jamie Cough

(207) B46-~3055

4-281
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CEMEX CEMDAS CEMOP CEMCX

Hilteon Davis . 1-281
Cincinnati, OH
Randy Calhoun
(313) 841-4000
Nekoosa Packaging 1l
Tomahawk, WI
Brian Hansen
(713) 453-2131
Dairyland Power Ccorperative 2-1 pt. 2 2-281
Lacrosse, WI SOZ’
Harold Frank Nox,
(608) 788-4000 COZ’
Bechtel-~Semass 2-2 pt. 1 2-281 4-02
Waste to Energy soz,
Cape Cod, MA NO T,
Greg Wilscn uct
(508) 291-1813
Maxwell House Coffee 1-281
General Fecods Corp.
Jacksonville, FL
Michael George
(5C4) 366-3228
Hempstead Resource Recovery 3-1 pt. 1 3-281
Facility COz,
Garden City, Long Island SO2
American Ref-Fuel
Don Olson 1-3 pt.
(713) 531-4233 ca,

502,

Coa,

i)
Essex County Resource 3-1 pt. 1 3-281 9-C,
Recovery Facility co, ' -
Newark, NJ SOz.
American Ref-Fuel Nox,
Don Qlson
(713) 531-4233 1-3 pt.

H,0O,

s,

co
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CEMEX CEMDAS czZMor

Cairo, Egypt
Ellen Smith
(518) 385-0828

CEMCX
29. CRRA Scoutheast 1-2 pt. 1 1-281 2-02
Pesource Recovery Facility CQ., _
Preston, CT VO%,
American Ref-Fuel S0
Don Qlson NO%
(713) 531-4233
1-2 pt.
sQ,,
co?
co,,
H,0
3C0. Medical College of Chio 1-281
Toledo, OH
John Brenner
(419) 381-39086
" 3l. Monarch Cement 4-281
Humboldt, KS
Jack Green
(316) 473-2223
32, Metropolitan Edison 1
Portland and Titus Stations
Gary Magno
{215) 921-6725
- 33. LFC Power 1-1 pt.
Hillman Project co,
Hillman, MI NOx
Greg Ritzlaff
(S03) 697-0283
34 Babcock & Wilcox 1-1 pt. 1 1-281 1-2-
Lauhoff Grain 502, ! ' -
R. Anderson NOx,
(218) 753-4511 co
33 General Electric 3-1 pt. 3I-2.
Schnectady, NY NO_ -



16.

Exxon Company

Houston, T&
Ray Mansfield
(713) 636-7363

CEMEX

1-1 pt.

Cco,
NQ
Co

1-1 pt.

S0.,
NO2
Co

—_

ENVIROQPLAN

"

CEMDAS

CzMCP

CZHMOX
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continuous
emission monitoring
exfractive system

ENVIROPLAN
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CEMEX s

A new solution to an old prc™

"

Stack gas emissions are difficult 1~
to monitor continuously. The = '
traditional extractive system
must draw out over 200 cubic
feet per day of dirty, wet, corrosive
gas. This sampie passes through
heat traced sampie iines to
cleaners, dryers, and pumps to
provide a clean dry sample. The
sample is then sent to gas
measuring instrumentation
originally designed to measure
parts per billion and modified to VALVE 80X
measure parts per million. These
systems frequently have low data
capture rates and high
maintenance requirements,

Traditional in-situ gas by
monitoring instruments have
much higher data capture rates.
However, they are installed in

hard-to-reach places — making TV STEAM LINE
maintenance difficult. Maintenance FoR et I
has become ever more costly,
and the instruments work cnly in
very narrowly defined and
limited applications.

SAMPLE LINES ——
Based on more than a decade N
of experience as one of the
nation's leading suppliers of air
pollution measurement systems t
and services, Enviroplan's CEMEX - —
is a stack gas monitoring system ;' -==
which provides maximum data

capture with minimum
maintenance,

COMPUTER CONTROLLED
MULTIPLEXING




L CEMEX FEATURES

anJ.

-

‘nstack Automatic
Inline Calibration
Calibrationzero and span
gas is introduced directly
into the probe tip, doing
away with cumbersome
stack mounted valve

.enclosures and providing

a truly complete
system check,

Simple Sampte Lines

No heat trace is
ever necessary.

EPA Approved
Instruments

CEMEX uses onty U.S.
EPA Equivalent Method
instruments for SOz, CO,
and NOG-.

Non-criteria Potutant
Monitoring Capabitity
TRS, H28, and many other
non-criteria air poliutants
can be measured

with CEMEX,

Multiplexing

One system can be
multiplexed to monitor
any number of sample
points,

Field Expandable
CEMEX is field
expandabie, In most cases
mounting the additional
equipment in the existing
rack, and installing wiring
and plumbing, can be done
in less than one day.

Pre-Built 2nd Tested

CEMEX is a compiete
system, deiivered ready to
gperate at your site. You
are welcome to see and
test your own system during
the assembly process.

Reliability and
Maintainability

CEMEX uses only
equipment and instruments
which have proven their
reliability over many
years of actual field use.
We have found simple
systems preferable to more
complex micro-electrical
equipment for ease

of maintenance.

Parts Availability
Enviroplan maintains an

extensive parts inventory
for CEMEX.

C=MDAS

CEMEX can be used with
Enviroplan's Cantinuous
Emission Monitoring
Data Acquisition System
(CEMDAS) to automatically
prepare reports in EPA
approved formats.
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ilution Is The Solufion

The problem with
extractive monitors has
always been all that dirty,
wet, corrosive gas.

The problem is; how do
you make clean, dry
non-corrosive gas out of
stack gas?

Ditution Is The Solution:
The sample gas in the
probe tip is diluted 50 to
200 times with clean dry
gas.

The result is: ¢clean, dry
gas which does not
require heat traced samptle
lines, pumps, filters,

or dryers.

Reliable EPA

2pproved Moniters

A sample diluted 50 to
200 times can be readily
measured by existing off-
the-shelf ambient
monitoring instrumentation,
These instruments were
designed for lang-term un-
attended field operations.
The equipment has a
long history of proven
reliability, Parts,
training, and service
are readily
available,

Controlled Environments
forinstruments and Pecple

All CEMEX equipment is
housed in environmentally
controlled, walk-in sheiters
placed at convenient
locations.

Instruments operate best
in these controlled
enviraments, and so do
the people who
maintain them.

MOUNTING
FLANGE

TO VACUUM
GAUGE

DILUTED SAMPL:

—- OILUTION AIR

———— CALIBRATION GAS

PRIMARY NQZZLz

SONIC

ORIFICE
(PYREX)

QUARTZ WOOL
FINE FILTER

COARSE FILTER

STACK GAS
SAMPLE

DILUTION
PROBE TIP

The Dilution Prote * o 's
constructed of inconer 2C0,
Hastelloy C276. 37 €L
stainiess steel ang Pyrex
glass; These matera.s
have been selec:ead '2
eliminate corrosion .2
to corrogive flue zas<s

Plug Free

The pump is 'cw-.~ .7~
high pressure, 2xe™" = 1
an atmosphere -7 1.7
17 feet of water Cr=33 .72
onthefilters. Trs "3 .7=1
nearly glug-free
long-term operat -



rameter

Fiue Gas Temperature

obe Length

ilities'at
Analyzer Shelter
- lectrical

- Instrument Air

L.ilities at Probe

Data Interface
nalog Cutput

- Discrete Signais

Calibration Error*

f sponse Time

Orifts* 2 and 24 hours

f zero and sgan

Specifications

Up to 750° F
(optional to 1100° F)

Standard - 2 to 10 feet
Optional - greater than
10 feet

208-230 VAC, 0. 60 Hz,
15A

2 SCFM/probe dry
instrument air

None

4-20 mA or 0-10 Vdc for
each gas measured

Normal/service status,
zero ¢al indicator, span
cal indicator.

Less than 5% of reading

Less than 5 minutes
Less than 2% of full scale

Parameter

Relative Accuracy*
Weight and Size
- Probe Assembly

- Probe body

- Analyzer Shelter

- Sample Line

Probe Materials

Soecifications

lLess than 20%

30 pounds total
{dependent on length)
2-inch diameter x length
required

1400 to 1600 pounds
{depending on

analyzers included)

1-inch diameter
350 feet maximum tength

Hastelloy C2786, Inconel
800, Pyrex glass, 31861
stairless steel.

*Expressed as the sum of the absciute mean vaiue plus 35%
confidence imerval of a series of tests
{see CFR Title 40, Part 60, Appendix B)

For more information about CEMEX, and Enviroplan’s other
environmental systems and services, contact:

ENVIROPLAN

59 MAIN STREET B WEST ORANGE, N.J.07052 8 201-325-1544 B TwX §10-700-5184

i
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]
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- CEMEX FEATURES

Imstack Automatic
Intine Calibration
Calibrationzeroandspan
gas is introduced directly
into the praobe tip, doing
away with cumbersome
stack mounted valve
anclosures and providing
a truly complete

system check,

Simple Sample Lines

No heat trace is
ever necessary.

EPA Approved
Instrurments

CEMEX uses only U.S.
EPA Eqguivalent Method
instruments for SO, CO,
and NQx.

Non-criteria Pollutant
Monitoring Capatility
TRS, H28,and many ather
non-criteria air pollutants
can be measured

with CEMEX,

Multiplexing

QOne system can be
multiplexed to monitor
any number of sample
points,

Feld Expandable
CEMEX is fieid
expandabie. In most cases
mounting the additionatl
equipment in the existing
rack, and installing wiring
and plumbing, can be done
in less than one day.

Pre-duilit and Tested

CEMEX is a complete
system, delivered ready to
operate at your site. You
are welcome to see and
test your own system during
the assembly process.

Relicpility ond
Maintainability

CEMEX uses only
equipment and instruments
which have proven their
reliabitity over many
years of actual field use.
We have found simple
systems preferable to more
compiex micro-electrical
equipment for ease

of maintenance,

Parts Avaiiability
Enviroplan maintains an
extensive parts inventory
for CEMEX.

CEMDAS

CEMEX can be used with
Enviroplan's Continuous
Emission Manitoring
Data Acquisition System
(CEMDAS) to automaticaily
prepare reports in EPA
approved formats.
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SO, Analyzer

Model 43A

For Continuous
Ambient Air
Monitoring

Therma Eleciron’'s Model 43A Puised
Fiuorescence SO, Analyzer provices
unequaled ease of operauon, refiability,
prec:sion ang specific:ty. This unique.
patented, field-proven Puised Fluores-
cence methog offers sgnficant advan-
tages for measunng amoent SO, by

eirmunanng he need or expensive and
tme-consummyg Mmamenancs and re-
pidcement of cansurtabies.

Key Features

* EPA approved (ECSAD486-060)°
* Heon sansitivily, low noise
* No cansumabie gases of wet
cherrucals raquireg .
» Longlenn zero andg ssan stability
- FReid proven reiagity
* Insensitive to change n flow
and lemperarire
= Scecrfic t0 S0,
¢ Linear response through all ranges
* Totaily sef-comained
* Lenglerm ynattendes aperaton
+« Mainterance free
» Digital cisplay
* Reftesuve UV fitenng
(patent agphed tor)
* UV excitauon s:abilized
by closed ioad control
* Hermetically sealed U V. lamp

*See Feceral Ragisiar, Thursday
Apnl 10, 1986, volume 51, No. £9.
for gefimtions and feceral speciicauons.

Model 43A Specifications*

Ranges C-100° peb. 200° ppo. 5007 peb.
10007 pos. ang 2000 pob
Linearty 1% of Range
Noise (At Zere) 0.5 ppb Fast Time Resoonse)
0.3 poz (Sicw Time Response)
Response Time (0-95%) 2 minutes (Fast Time Response)

4 minytes (Siow Time Responsa)

Lower Detactabie Lt

1 pob (Fas: Time Raszonse)
0.6 pob (Slow Time Respanse)

Precrsion 196 of Reading or 1 ppb

Zerg Dt Less than 1 cop per day

Span Dnft = 0.5%/weex

interierences per EPA Leveis Less tnan LD except for the following
NO Less than 3 pob

M-Xylene Less than 2 peb

H, Less than 2% of reading

{as quenching}

Temperaiure Depencence

Zero = 0.05%*C
Secan z Q1% C
Power 100 Wans
Voltage 115/220 vous
8$0/60 H2
Size ang Weignt 177w x 8.4 "Hx 237D
43 ibs.
Output Duai: Se'ectable Voitage
or Current (oononal
Fiow 0.5 L/M (siancard)

1 UM {gehignan
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Thermo Environmental
Instruments Inc.

E

MODEL 42

Chemiluminescence
NO-NO,-NO, Analyzer

Model 42

For Continuous
Ambient Air
Monitoring

Thermo Environmental Instrument's Mode!
42 Chemiluminescence NO-NOL-NQ,
Anslyzer i3 3 second generation snafytical
instrument cepable of measuring oxides of
nitrogen at levels from subd parts per billion
10 20 parts per million. The Maodel 42
utiizes one small diametet (28mm)
photomultiplior 1ude and one reaction
chamber which are time-myitiplexed tor NO
ang NO, measurements. The difference
between the two measurements ailows ihe
generation of thiee continuous signals of

B RO

R
L

S y
SR g

NQ. NO; (NO,-NQ}, ang NO,.

Compared o other types ot chemitumi
nescence anily2ers, tha Modei 42 others

the following sigmificant sdvantages:

Key Features

¢+ EPA APPROVED (RFNA.1288.074)
* Microprocessar controlled

+ Increased sensitivity

= Faster response time

* Linear on all ranges

*

Model 42 Specifications

Thermally stabilized flow system and
feAclion chamber

' . Ranges: 0-50" ppb. 100" ppb, 200" ppb, 500" ppb. 1° pom
¢ Long life/easily replacesble N ’ . .
ve:gr lc.aner?q: se ©r cor- 2 ppm. § pom 10 ppm, 20 opm (Independently
s User triendly diagnostics _ selectable for NQ, NOQ,. NO,)
" Honmaarant argvs oo MO. X0 WO, Zaro Naise: " OB b AVS 60 secime conam
+ Time Setting selectabie from 10 to Lower Detectabie Limit: 0.5 ppb 60 s9c lime constant
300 sec, .
« internally mounted pumg Zero Orift (24 Hours): Q.5 ppb
v (ntegeal sample filter Span Drift (24 Hours): +1% of F/S

The micrecomputer gircutry upon which Response Time:
the Medel 42 is based, eliminateas many

disadvantages inherent in anaiog systems

' 10 sac average 40 sec
* 60 soc average &0 sec
" 300 sec average 300 sec

and provides for increased stabifity,

sccuracy. and Nexibitity. Digital computa- Precision: $0.5 ppb

tions are insenstive to drilt with lime or Linearty: +1%

temperature, thorelare sources of inglns -~
ment drift of error due 15 the siectronics Flow Rate: 0.7L pm

are minimzed, Operating Temperatur!:_

15¢ . 359C EPA APPROVED®
80 - 400C Safe QOperating Temperature

Power Requirements:

300 want 118/220V

50/60Hz
Physical Dimensions: 177 wide x 8%" high x 23”7 deep
Waeight: ' $3 pounds
Output (3). NO-NO;NO, Selectabie 0-10mv, 100myv, 1v, Sv, 10v
digital display

4-20MA isolated (oplional)

* Oenotes EPA APPROVED Parameters



Mode! 42 Flow S¢heme

Capift )
. ¥y
Ory A Qrore Sapwd }
Generalor P—
Digital Display
Sam
w" =Le -
<> o
Oryer MRCTODrOCRS 300
g - -
Firtar Hucug:
Photomutipher
Tube
Tharmoectic
Scrubber Cooler
Exhaust @ -
NO,
Convertar
@ Chamber
- Gauge

As illustrated in the above diagram, sample gas enters the Model 42, flows through the samgple capillary and then
either flows through the mode valve (NG or “NQ,”} and the NO, 10 NO Canvaerar 10 the reaction chamber. There
the NO reacts with ozone 10 produce a characteristic chemiluminescence, Reacted gas is drawn from the reaction

chambar theough the internal pump. The pump exhayst is fed through a charcosl trap whare any residusl 2zoae is
removed and vented.

The Model 42 iz of a single charnber, singie photomultiplier tube design and sulomaticaily cycles between the NQ
and NQ, modes. Signals from the photomultiplier tube are conditioned and then fed 1o (he microprocasscr where g
sophisticaled mathematical aigorithm is utilized to calculate three independent outputs: NO. NQ;, and NO,. With this
giganthm more accurate NO/NQ, messurements are possible in varying NO/NQ, samples.

Options

42-002 Rack Mounws

42-00% !nternal Zero/Span and Sample Valves with Remote Activation
42-004 Sample/Qzone Flowmeters

42-00% 4-20 mA Current Quiput

42-006 Pressyura Transducer

42-007 Czong Particuiate Filter

42-008 RS232 Interface

42-009 Permeation Dryer

Thermo Environmental
VE Instrurments Inc.

8 West Forge Parkway (508) 520-0430 FAX: (508) 52C-1460
Frankliin, WA 02038 Telex: 20020% THEMO UR
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l‘=‘1L‘U]l:{'h‘hﬁlﬁi‘.ih‘l VIEASUR
CORPOBATION’S G/ LOW
 IVIONITORING SYSTEM

The EMRAC Gas Flow Monitoring System is both & portable
and psrmanent ingtrument for measurlng gas flows of 2 to
The gas flow system inciudes an insitu sensor, signai condl- i
tioning modute, pneumatic {ransducer, 2erd Dot, analog and  ——=3 ¢
————
b a——

-

ST
BACKPURGE I§
AN OPTION.

cabinetry for Ingustry. .
The advantages of the EMRC gas flow monitor are obvious  —==——| - VR p——

digital display, recorder output, and bulit [n span calibration
module. The components are contained within &n Independent
weather resistant housing of Incorporated Into existing

for ingustry requiring simplicity of operation and ragulatory =1
compatablilty, —_— Eﬁmﬁowﬂmimrnm
= A3 [« m—
The insiiu sensar Is e stack or dutt mounled heavy duly - - - =

S-type pitot. This pltot is manufactured of any desired —
material to wiihgiand corrosion, high temparaturas, and ciriigest - ERPE R M t-pe-h iy
o\ner hostlia conditions. Plugging I8 avoided via AR XY - A Lh il
backpurging, If necessary,

Advantages: Sensor replacement cost is minimal,

Mathodology is EPA method #2.

Only \ho sansory unit 18 mounied on the . FreRTa
stack of ducl, therefors maintenance s % SAMPLE i DIRECT
minimized at tha stack, B 53 CALIBRATION
2 All instrumental ﬁquipmem is located at convenient
locations,
Advaniages: Maiptanance Is minimized, and (s con- .
ducted under mora ideal conditions. Tiisresiiie I“

The gas flaw monitor can ba located with g
other gas monitoring equipment. SIGNAL

Cperatlon and daily calibration Is ihus B TRANSDUCER
simpiified,
3 Ths EMRC gas fiow monitor can be calibrated direclly by
built in EPA methodology imethod #23.
Advaniages: The signal output is easily verified agalnst
standird EPA #2 methods via an electric
o0 STinderd micrdmanometer.

Thare I8 no need 10 remove the monitor to
a wing tunnel for calibration.

The bulit in callbration capabliity meets
EPA quality assurpnce standarde. This is
espacially Important it tho gas fiow
moniior is interfaced with a gas concentra-
tion monltor.
4 The ssmple conditloning moduie aliows for the deler
mination of gas flow at less than 5 (pa.
Advaniages: Sources with a high tevel of atatic varlation
can be menitored with g minimum of

OUTPUT
DISPLAY

intarfarence,

High eorrosion Source tan be monitofed
without gndangering the expensive Instru- ENVIRON ME TAL
mean! package, '

5 ;l::”guar: H:Ev;’ gslem‘}' ul%t::)ﬂnm with dynamic M EAS U R E M E NT
st T Pt s ey RESEARCH CORP.
slectronics. 1744 MULLOWNEY LN,
A variety of outputs can be selected. BILLINGS, MT 58101

[aMR\ AEM 24BN



PHYSICAL SPECIFICATIONS

Slze: Dependent on specific requiremsnts ranging from 2’Hx 1'Dx 1’ W to any required

dimension(s).

Weight: Portable @ ~~ 20 Ibs,
Slationary @ ~ 100 ibs.

Power: 115y, 60h2

Operating
Temperaturs: 0°-140 °F

*Some units have internal heaters.
Recorder outputs: 0-Sv standard, all others upon request.

PERFORMANCE SPECIFICATIONS

Sensltivity: ~ 2 1{ps
Response Time:
Linearity: =~ = 2% of full scale
. Repeatabllity: 1%
‘ Zoro Dritt:  ~ 2% of tuil scale
Span Drift:  ~~ 2% of {ull scale
Accuracy: ~ 2% ot full scale

~- 1-2 seconds to 100% of final reading

HOW TO ORDER AN EMRC

GAS FLOW MONITOR

Portable Stationary D

Gas Flow Condltlons Anticlpated:_________fpm
Gas Temperatures Anticipated: ’F
Gas Dansity Anticipated: Ib/moles
Static Pressure Anticipated: __________"Hg(eb)
Particulates

Type of Process:

Particulats LoadIng: griadet

Duct or Stack Diameten: ft.

Desired Location of Instrument Package

Distance from Stack or Duct:

Inside or Outside Location:

Heated or Unheated Locatlon;

EMRC personnel are avallable to supply a
stationary or portable unit and electronic
Interfacing system so that mass flow
requirements can be met on a consistent
and veritiable basis.

THE EMRC GAS FLOW
MONITOR IS THE MOST
RELIABLE SYSTEM AVAILABL.

S = SR S b A, N g

ENVIRDNMENTAL

MEASUREMENT
RESEARCH CORDP.

1744 MULLOWNEY LN.
BILLINGS, MT 58101



APPENDIX D

Enviroplan Certification Tests (Field Certifications and
Factory System Test Documentation)
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PERFORMED FOR
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AT THE
DRAGON PRODUCTS COMPANY
SCRUBBER INLET AND OUTLET
THOMASTON, MAINE
DECEMBER 19 AND 20, 1991

° Copyright 1992
All rights reserved in
Mostardi-Platt Associates, Inec.
1077 Entry Drive, Bensenville, [L 60[06
(708) 860-39C0

PROJECT NO.: 13811
DATE SUBMITTED: MARCH 3, (992



Certification Sheet
Introduction . . . .
Results Summary
Discussion of Resul
Process Description

Test Procedures .

S MOSTARDI-PLATT
S ASSOCIATES, INC.

TABLE OF CONTENTS

.......................................
.......................................
.......................................
IS e e e e

......................................

.......................................

Quality Assurance ProceduTes . . . . . . . .. . o e e

Acknowledgments

Accuracy Determination Results

APPENDIX

Test Section Diagram
Sampiing Train Diagrams
Calculation and Formulae

Reference Method Test Data

CEMS Data

.......................................

..............................

.......................................

Plant Operating Data . . . . .. . . .. i

Calibration Data SUMMALY . . . . . . . . ¢ oot

Calibration Gas Certification Sheets . . . . . . . . . . . ..

SQ, Analyzer

Interference Test . . . . . . 0 i e e e e e

NOy Analyzer Interference Test . . .. ... . .. .. . ..

NO, to NOQ Conversion Efficiency Test . ... ... ....... ... ...

Field Data Sheets . . . ... .. ... .... I

2

~ O th W



g MOSTARDI-PLATT
Sl ~SSOCIATES, INC.

CERTIFICATION SHEET

Having supervised and worked oa this test program described in this report, and having written
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CONTINUQUS EMISSION MONITOR
RELATIVE ACCURACY AUDIT
Performed For
ENVIROPLAN
At The
Dragon Products Company
Scrubber Inlet and Qutlet
Thomaston, Maine
December 19 and 20, 1991

INTRODUCTION

MOSTARDI-PLATT ASSOCIATES, INC. (MPA) was retained by Enviroplan to evaluate the
relative accuracy of the continuous emission monitor system (CEMS) for sulfur dioxide and
nitrogen oxide emission rate outputs expressed in ppm and Ibs/hr located on the Recovery Scrubber

inlet and outlet stack of the Dragon Products Company in Thomaston, Maine on Decemnber |9 and
20, 1991.

This relative accuracy audit was performed by Messrs. T. Mostardi, M. Peterson, T. Kalisz znd
G. Trzupek of MPA. Mr. Steve Wallace of Dragon Products Company and Mr. Gary Yarder ot
Enviroplan provided assistance and coordinated plant operations during the test.

RESULTS SUMMARY

The test results from this program are tabulated on pages 7 through 16. The relative accuracias
of the CEMS were as follows:

§ Performance Actual
| CEMS Location Parameter Standard Performance
Scrubber Inlet SO., ppm +20% 11.9%
NO,, ppm +20% 17.2%
Scrubber Outlet SO,, lbs/hr +10% 0.5%
NQ, lbs/hr +10% 11.4%
Note: SO, lbs/hr performance is in terms of the applicable standard of 600 Ibs/hr. NO 7o

performance is in terms of the applicable standard of 800 lps/hr.

MPA Projget No. 13811 | MMostardi-Pla dswe o



DISCUSSION OF RESULTS

The test results from this program indicate the CEMS for SO, met the USEPA performance
specification for relative accuracy as published in the Federai Register, Volume 48, No. 102, May
25, 1983, 23608-23616. "The RA of the CEMS must be no greater than 10 percent of the mean
vaiue of the RM test data in terms of the units of the emission standard.” The CEMS for NO did
not meet the performance standard.

The tests at the scrubber inlet consisted of ten sulfur dioxide Reference Method 6C sampling runs,
and ten NQy Reference Method 7E sampling runs, with simuitaneous CQO, determinations. The
tests at the scrubber outlet consisted of ten sulfur dioxide and nitrogen oxide Reference Methods
6C and 7E sampling runs, with simultaneous CO, determinations.

Source operation appeared normal and the process was operated at greater than 50 percent of
normal load during the test program. No problems were encountered with the testing apparatus.
Volumetric flowrate for the CEMS at the inlet was not measured directly but was based on fan
curves.

PROCESS DESCRIPTION

Dragon Products Company currently operates a wet process, coal fired Portland cement plant with
a rated production capacity of 57.6 tons clinker/hour. Limestone rock, obtained from quarries
adjacent to the plant, passes through primary and secondary rock crushers and is then conveveg
to storage sitos. From here, the rock is conveyed, as nesded, to the raw mull where it is ground
with sand, iron ore, and water to make a slurry with a water content of 30%. The resulting siurry
then becomes the raw feed to the cement kiln.

In the kiln, the raw feed undergoes drying, preheating, caicining (decarbonation), and finally. a
series of chemical reactions resulting in clinker formation. Fresh clinker exits the Xiln at over
2300°F, and enters the clinker cooler where it is cooled by ambient air.

Cooled clinker is sent either to interim storage or finish grinding, where it is ground with gypsum
to make cement. Finished cement is then conveyed to the packhouse for bagging or butk loadout.
The cement kiln is equipped with an experimental recovery scrubber that uses waste emissions
(CO, and SQ,) and waste heal to reclaim waste cement kiln dust.

MMPA Project No. 13311 - L{ostardi-Plail Asidw.d <3



TEST PROCEDURES

All testing, sampling, analytical and calibration procedures used for this test program were
performed as described in the Code of Federal Regulations, Title 40, Part 60, Appendix A,
Methods 2, 3, 4, 6C, and 7E and the latest revisions thereof. Where appiicable, the Quality
Assurance Handbook for Air Pollution Measyrement Systems, Volume III, Stationary Source
Specific Methods, EPA 600/4-77-027b was used to determine the precise procedures.

Nitrogen Oxide Determination

Method 7E was used for determining nitrogen oxides (NGy) emissions from the stack or duct. A
gas sample was continuously extracted from the gas stream through a heated sampling probe. A
portion of the sample stream was conveyed via a sampling line to a gas analyzer for determination
of NOy content. Prior to emissions sampling, the NO/NOy analyzer was zeroed and calibrated.
High-level, mid-level, and zero gases were introduced into the NO, sampling system.

The sample gas manifoid was then adjusted for emissions sampling. In the course of the testing,
the zeroes were checked and mid-level NO, gas was introduced into the sampling system (0 check
calibration. A fuil calibration using all levels of calibration gas was performed again arter the last
sample run,

The chemiluminescent reaction of NO and O, provides the basis for this instrument operation.
Specificaily:
NO + Q,---> NO, + O, = h,.

Light emission results when eiectronicaily excited NO, molecules revert to their ground state.

To measure NO concentrations, the gas sample to be analyzed is blended with O, in a reaction
chamber. The resulting chemiluminescence is monitored through an optical filter by a fign-
sensitivity photomultiplier positioned at one end of the chamber. The fiiter/photomultipiier
combination responds to light in a narrow-wavelength band unique to the above reaction (hence.

no interference). The output from the photomultiplier is linearly proportional to the NO
concentration,

To measure NO, concentrations {i.e., NO pius NO,), the sample gas flow is diverted througn an
NO,-i0-NO converter. The chemiluminescent response in the reaction chamber to the coavertad
effluent is linearly proportional to the NO, concentration entering the converter. The instrument
is operated in the NO, mode during alt test and calibration.

(%)
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Sulfur Dioxide Determination

Method 6C was used to determine suifur dioxide emissions from the source. A gas sample was
continuously extracted from the stream through a heated probe and gas conditoning system o

remove the moisture. A portion of the gas stream was conveyed to the gas analyzer for
determination of SQ, content.

Prior to sampling, the SO, analyzer was zeroed and calibrated with high-level, mid-level, and zero
gases. Betwesn each test rum, a zero and mid-level calibration gas was introduced to check

calibration. A full calibration using ail [evels of calibration gas is performed again after the {ast.
test run at each location.

CO, Determination

A carbon dioxide (CQ,) was used to determine CO, concentrations in the stack gas in accordance
with Method 3A, 40CFR60. These instruments have nondispersive infrared based detectors and
operate in a range of 0-25% CC,. A high and mid level calibration was performed using certified
standard gases, and ambient air or non-CO, containing gas mixtures were used for the CQ, zero.

H,O Determination

An Alternative Method for Stack Gas Moisture Determination, written by John Staniey and Pster
Westlin, August 1978, Emission Measurement Branch, USEPA is utilized to determine H.O conten:
of the exhaust gas. The sampling equipment is the same as specified for the mousture
approximation method in Reference Method 4 except for the addition of two impingers. cne
containing silica gei.

Approximately 15 mls of water is added to each of the first two impingers and the third s e
empty. An impinger containing approximately 15 grams of silica gel and a ziass wool pac«e.
outlet is attached following the third impinger. The entire impinger train, excluding the inlet :nc
outlet connectors, is weighed to the nearest 0.5 gram. The impingers are placed in an ice 2ai1 "o
maintain the sampled gas passed through the silica gel impinger outlet below 689F in occer -2
increase the accuracy of the sampied dry gas volume measurement. Each sample is exiracies
through a siainless-steel probe at a constant sample rate of between one and four liters per minu2
which is maintained during the course of the other simuitaneous reference method sampiing. A7
adequate volume is drawn to assure accuracy. A minimum of the equivalent to one zram
moisture must be collected to acquire that accuracy. After each run, a leak check of the samz.n2
train is performed at a vacuum greater than the sampling vacuum to determine if any leakage "<
occurred during sampling. Following the leak check, the impingers are removed from the (22 ~2'"
and allowed to warm. Any condensed moisture on the exterior was removed and the rain -~
reweighed.

MPA Project No. 13811 i Mosacdi-Plad Assax 4 -



Volumetric Flowrate Determination

In order to determine the emission rate on a lbs/hr basis, the stack gas velocity and volumetric
flowrate was determined using reference Methed 2.

Velocity pressures were determined by traversing the test location with an S-type pitot tube.
Temperatures were measured using a K-type thermocouple with a calibrated digital LED
temperature device. The molecuiar weight and moisture content of the gases were determined to
permit the calculation of the volumetric flowrate. Sampling points utilized were determined using
Method 1, 40CFR60.

QUALITY ASSURANCE PROCEDURES

MPA recognizes the previously described reference methods to be very technique-orented and
attempts to minimize all factors which can increase error by implementing its Quality Assurance
Program into every segment of its testing activities.

Shelf life of chemical reagents prepared at the MPA [aboratory or at the jobsite does not excesd
those specified in the above mentioned methods: and, those reagents having a shelf [ife of one week
are prepared daily at the jobsite. When on-site analyses are required, ail reagent standardizations”
are performed daily Dy the same person performing the analysis.

Dry test meters and wet test meters are calibrated according (0 methods described in the Quality
Assurance Handbook, Sections 3.3.2., 3.4.2 and 3.5.2. Percent error for the wet test meer
according to the methods is less than the allowaole error of 1.0 percent. The dry test meters
measured the test sampie volumes to within 2 percent at the flowrate and conditions encountered
during sampling.

Caiculations are performed by hand heid calculator and an explanation of the nomenclature ina
calculations along with the complete test results are appended. Also to be appended are caiibration
data and copies of the raw field data sheets.

Raw data is kept on file at the MPA offices in Bensenville, lllinois. All samples from the ‘2st
program will be retained for 60 days after the submittal of the report, after which thev wil Te
discarded unless MPA is advised otherwise. ‘

Calibration gases are either Protocol 1 standard gases or certified standard gases which have Seen
verified in accordance with alternative Number 2, Section 6.1.2 of Method 6C, 40CFREQ.

A
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ACCURACY DETERMINATION
Project: Dragon Products Company, Scrubber nlet

Qutlet Enviroplan CEMS, Model 43, 5/N ASM-1C[47-1(4

Refereace Method Sample CEMS Qutput .
| Test .80, SQ, Difference I
| Rua No. Date Ticne ppm dry ppm &ry {d) I
| 1 12/19/91 | 0837-0858 135.2 148 -12.3 l
2 [2/19/91 | 0917-0938 154.5 158 35
3 12/19/9% | 11421203 i92.9 211 -18.1 !
4 12/19/91 | 1225-1248 206.2 177 29.2
5 12/19/91 | 1318-1339 150.3 169 -18.7
8 12/19/91 | (401-1422 240.7 205 357
| 7 12/19/91 | 1456-1517 160.7 153 7.7 !
L 8 12/19/91 | 1342-1603 2173 213 1.3 ‘
: 9 12/19/91 | 16241645 (267.7) (212) (547 |
'i 10 12/19/81 | L715-1736 218.1 189 29.1
‘; 1 12/19/91 | 1756-1817 (235.7) (199) (36.7)
! Mean Referance Method Value = 186.21 Id, = 52.9
I a=9 tygrs = 2.306  Standard Deviation (S,) = 21.196 tdi = 5.88
: 2.5 % Erroc confidence coefficient (one-tailed) = [6.29 ppm 30, Tdt = 3905.11 :
: Relative Accuracy = [1.9% of mean reference method value
Tests 9 and 1| not included in the calculations.
Bt
L1 54 al - jcc!
d=;§: s, = |2 — Cc=r.,,,,_:.l_: RA = . x 100

~1
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ACCURACY DETERMINATION
Project: Dragon Products Company, Scrubber Inlet

Enviroplan CEMS, Model 43, S/N ASM-10147-114

Tests 9 and {1 not used in calculations.

H
. [Z d.]
. Z dl —\isl
! [ =l n S.{
E = ' CC = JR——
d n < sd 1 - 1 LJW! .fn—

MPA Project No. 13811 3
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Reference Method Samples CEMS i
Qutput |
Test ' rVca‘lucm:tric
Run SO, SO, Flowrate SO, SQ, Difference |
No. Date Time ppm dry [bs/dscf dscfm tbs/br lbs/he (d) |
! 12/19/91 | 0837-0858 135.2 2.25x10° 122.816 166 (50 -i6
2 12/19/91 | 0917-0938 154.5 2.57xi0 122,816 189 160 -29
3 12/19/91 | 1142-1203 192.9 3.21x10° 122.316 236 22 -14 ]
4 12/19/91 | 1225-1246 206.2 3.43x10° 122.478 252 184 -68
5 12/19/91 | 1318-1339 i50.3 2.50x10° 122,478 184 174 -10
. 8 12/19/91 | 1401-1422 240.07 4.00x 10 121,330 293 12 -81
' 7 12/19/91 | 1456-1517 160.7 2.67x10° {21,830 i95 156 -39
3 12/19/91 | 1542-1603 217.3 1.81x10° 121.830 264 217 -7
9 (2/19/91 | 1624-1645 267.3 4.45x 10" 121,830 (325) 217 {-108)
13 12/19/91 | 1715-1736 267.7 3.19x107° {21,830 233 199 -34
11 12/19/91 | 1756-1817 191.72 —— 121,830 — 210 —
Mean Refersnce Method Value = 223.6 Zd = -338
| n=9 thgis = 2.306 Standard Deviation (S,) = 24.42 di = 37.56
:‘ 2.5 % Error confidence coefficient (one-tailed) = 18.77 [bs SO/hr Idr = {7464 E
i Relative Accuracy = 25.2% of mean refereace method value E



M \OSTARDI-PLATT
W ASSOCIATES, INC.

ACCURACY DETERMINATION

Project: Dragon Products Company, Scrubber [nlet

[niet - Enviroplan CEMS, Model 42, S/N 42-27859-230

i *  Reference Method Samples CEMS Qutput .
: Test :
i Run NO, NO NO, Differeace |
No. Date Time ppm dry Bws ppm wet ppm wet (dy ;
jr ! 12/19/91 | 0837-0858 544.9 24.2 413.0 462 .49
2 12/19/91 | 9917-0938 527.9 24.2 400 489 -89 :
3 {2/19/91 | 11$2-1203 142.6 24.2 (339) (488) {-153)
4 12/19/91 | 1225-1246 568 24.2 431 499 -68
5 12/19/91 | 1318-1339 564.5 24.2 428 a7t 43
5 12/19/91 | 1401-1422 515 24.2 390 450 -60
| 7 12/19/91 | 1456-1517 631.9 24.2 479 514 35
L8 12/19/81 | 1542-1603 4722 24.2 (358) @457 L % c
|5 | 1219091 | 1624-1648 450 24.2 371 w73
| 10 [ 121191 | 1715-1736 546 24.2 114 wo L s
U | zneen | ses1 527 24.2 399 a1 L 8 :
! Mean Reference Method Value = 413.9 T4 = 315 ‘f
‘ R =9 tygrs = 2.306 Standard Deviation (S,} = 18.33 41 = 3722
i 2.5 % Error confidence coeffictent (one-tailed) = [4.13 ppm/NO, Ids = 32173
L Relative Accuracy = 17.24% of mean reference method value
Tests 3 and 8 not included in calcuiations.
"
- [)i d.]
- - ‘
d - ;: s,=i>;d‘n_1“ cc=a,,,,v_:1 RA = m&;cc v
MPA Project No. 17811 9 Masarai-Flac A3=m 0
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88 \OSTARDI-PLATT
B ASSOCIATES, INC.

ACCURACY DETERMINATION

Project: Dragon Products Company, Scrubber [niet

Enviroplan CEMS, Modei 42, S/N 42-27859-230

Refersnce Method Samples CEMS Qutput i
Test : Yolumetrice |
Run NOy NOy Flowrate NO.- NG Difference
No, Date - "Time | -ppmdry lbs/dsef dscfm lbs/hr lbs/hr (d} :

l 12/19/91 7 0837-.0858 544.9 4.24x10% 122,316 312 296 16

2 12/19/91 1 09170938 527.9 4.11x10° 122,316 303 313 -1¢

3 12/19/91 | 1142-1203 442.6 3.45x10° 122,816 (254) 324 {-70)

4 12/19/91 | 1225-1246 563.0 4.42x10°% 122,478 325 327 -2

3 12/19/91 | 1318-1339 564.5 4.39x 10 122,478 323 j08 18
E 6 12/19/91 | 1401-1422 515.0 4.01x10% 121,830 293 294 -1 ‘
T 12719191 | 1456-1517 531.9 4.92x 10 121,330 360 333 27 ’
; 8 12/19/91 | 1542-1603 472.2 1.68x10" 121,830 (269) 295 (-28) '
9 12/19/91 | 1624-1645 490 3.81x10° 121,830 278 291 -17 J
1Q 12/19/90 1 1715-1738 546 4,282 107 121,830 3l 33 -2 '
i 11 12/19/91 | 1756-1817 527 4, 10x10 121,830 300 291 9 j
! Mean Reference Method Value = 311.7 Zd = 38 ‘f
ln=29 Lo = 2.306 Standard Deviation (S,) = 14.26 Al = 422 j
:w 2.3 % Error confidence coefficient (one-tailed) = 10.96 ibs NO/Mhr Tdr = 178% :
: Relative Accuracy = 4.87% of mean reference method vaiue

Tests 3 and 3 not included in caiculations.
L\
- [i 4
a=%i.‘ s = ; n_ln CC’Hm.—%. RA = ]‘dI%S;CC. « 9
MPA Projest No. 13811 [0 Mogardi-Pla A¢5 1 %8




MOSTARDI-PLATT
ASSOCIATES, INC.

ACCURACY DETERMINATION
Project: Dragon Products, Scrubber [nlet

Vaiumetre Flowrate of CEMS from fan curves.

! -Reference Method Samples. CEMS OQutput
; Test
i{ Run o o - Difference
I No. L Date Time Cdscfm - Bws- wscfm. wsefm. {d)
i 12/19/91 | 0837-0858 {22,316 24.2 {162,026) (137,000) (25,026)
2 12/19/91 | 09170938 122,816 24.2 (162,026) (137,000 (25,026)
3 12/§9/91 | 1142-1203 122,816 24.2 162,026 142,000 20,026
4 12/19/91 | 1225-1246 122,478 24.2 161,580 140,000 21,580
5 12/19/91 | 1318-1339 122,478 24.2 161,580 139,000 22,580
! 6 12/19/91 | 1401-i422 121,830 24.2 160,726 140,000 20,726 1
I 12/19/91 | 1456-1517 121.830 24.2 160.726 139.000 21,725 [
? 8 12/19/91 | [542-1603 121,830 24.2 160,726 138,000 22,778 l
9 12/19/91 | 1624-1645 121,830 4.2 160,726 139,000 | 21.726
§o; 12719/91 | 1715-1736 121,830 24.2 160,726 143,000 (7.725
11 12/19/91 | 1756-1817 121,830 24.2 160,726 143,000 17.726
l Mean Reference Method Value = 161,060 nd; = 186,342
in=09 bhgrs = 2.306 Standard Deviation (S,) = 1890 1dl = 20,727
2.5 % Eror confidence coefficient (one-tailed) = 453 wscfm Idi = 3.39x17°
1 Relative Accuracy = 13.77 % of mean reference method vajue

Tests | and 2 not included in calculations.

- 1 = e n _ 51 - !ai * iCC! v
Cl:_.‘:l,.z| 5 = — CC-LJ,ﬂjf—— RA ...._..-.ﬁ-—-i

MPA Project No. 1381} |\ ‘dostardi-Plat Assx -



Zal MOSTARDI-PLATT
S ~SSOCIATES, INC.

ACCURACY DETERMINATION
Project: Dragen Products Company, Scrubber Qutlet

Qutlet Enviropian CEMS, Model 43, S/N ASM-i0153-114

Reference Method Sample CEMS. Output |
Test o SC, 5Q, Difference -
Run No. Date Time . ppm dry ppm dry (d} g‘
1 12/20/91 | 1222-1243 17.5 22 1.5 —3
2 12/20/91 | 1300-132! 13.0 13 0.0
3 12/2091 | 1337-1358 23.9 28 4
4 12/20/91 | 1414-1435 4.7 14 -9.3
5 12/20/91 | 1505-1526 | (5.0) (16) (-11.0)
5 12/20/91 | 1543-1604 14.6 26 e
7 12120091 | 1621-1644 5.0 7 T
8 12/20/91 | i807-1828 5.0 ] i -1.0
9 (2/2Q/91 1 1844-190% (4.0) (15} i (-11.Q)
| 10 12/20091 | 1916-1937 4.0 8 ~.0
L1 [2/2CG/91 | 2000-2021 6.0 9 gL 3.0
! \{ean Reference Method Value = 10.411 Td, = 393
: n=9 ygrs = 2.306  Standard Dewviation (S} = 3.74 (dl = 4.267
2.5 % Error confidence coefficient (one-tailed) = 2.875 ppm SO, L4} = 283.5]
LRelative Accuracy = 59.6% of mean reference methed value 'J
Tests 5 and 9 not included in the calculations.
L
r _lin

MPA Project No. 13311 {2
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MOSTARDI-PLATT
ASSOCIATES, INC.

ACCURACY DETERMINATION
Project: Dragon Products Company, Scrubber Qutlet

Enviropian CEMS, Model 43, S/N ASM-10153-114

Refereace Method Sampies CEMS Qutput
Test Yolumetric
Run SO, S0, Flowrate - 30, S0, Difference
No. Date Time ppmdry | Ibs/dscf dscfm lbsihe | - lbs/hr (d)
1 12/2C/91 | 1222-1243 17.5 0.29x10* 109,558 9.1 17 2.1
2 12/20/91 | 1300-1321¢ 13.0 0.22xi0" 109,847 14.5 10 1.5 |
3 12/20/91 | 1337-1358 23.9 0.40x10* 115,934 27.8 22 3.3 o
4 12/20/91 | 1414-1435 4.7 0.08x10° 107,239 5.1 9 -3.9
5 12/20/91 | 1505-1526 5.0 0.08x10° 105,925 (5.3 [ (-5.7)
’ 6 12/20/91 | 1543-1604 14.6 0.24x10” 110,046 16.0 9 -3.0
i 7 12/20/91 | 1621-1644 5.0 0.08x10° 99.875 5.0 8 -1.0
l 8 12/20/91 | 1807-1828 5.0 0.08x10° 107,150 5.3 5 0.3
i g 12/20/91 | 1844-19GQ5 4.0 0.07x10° 118,635 4.7 [ 13 | (-3.3)
1Q i2/20/91 | 1916-1937 4.0 0.07x10° 109,115 4.4 | 6 ‘ -1.6
il 12/20/91 | 2000-2021 6.0 0.tox10* 109,115 8.5 7 0.3
Mean Reference Method Value = [1.52 4, = 2.7
n=29 toors = 2.306 Standard Deviation (S,) = 3.27 ldi = 0.30
1 2.5 % Error confidence coefficient (one-lailed) = 2.51 Ibs SQy/hr Tdi = 26.41
Ijeiative Accuracy = 0.47% of the applicable standard of 600 ibs/hr

Tests 5 and 9 not included in calculation.

n s,
Z’ s, = | = ks CC = by ._J;z RA =

id| + [CCH 00
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Zzasll MOSTARDI-PLATT
WP ASSOCIATES, INC.

e

ACCURACY DETERMINATION

Project: Dragen Preducts Company, Scrubber Cutlet

Qutlet - Enviropian CEMS, Model 42, S/ 42-27835-230

Reference Method Samples CEMS Output
Test ' :
| Run NO, . NO, NO, Difference J
No. Date Time - ppm dry- - - Bws | pnom wet pprm: wet (d) :
1 12/20/91 | 1222-1243 487.5 20 390 328 62
2 12/20/91 | 1300-1321 542 20 (434) (355) (7%) !
o3 12/20/91 | 1337-1358 517 20 414 352 62
4 12/20/91 | 1414-1433 831.5 20 505 452 53
5 [2/20/91 | 1505-13526 586 20 469 424 45
|6 | 1220091 | 1543-1604 434 20 347 291 56
% 7 12720191 | 1621-1644 366 20 453 385 68
E E 12/20/91 1 1807-1828 562 20 {450) (345) (105 '
i 9 12/20/91 | 1844-1505 431 20 345 368 -23 !
; 10 12/20/91 | [916-1937 528 20 422 437 35 \[
3. 11 [2/20/91 | 2000-2021 482 20 386 398 -10 l‘
: Mean Reference Method Value = 414.6 Zd = 1278 l‘
| n=9 g = 2.306 Standard Deviation (S,) = 41.15 di = 30.9 a
| 2.5 % Error confidence coefficient (one-tailed) = 31.63 ppm NO, Idl = 22,136
‘ Relative Accuracy =, |5.08 of mean reference method value
Tests 2 and 3§ not included in calcuiations.
3 4
_ [i d.]
. z; ¢ - ;..n 5, 1d| « iccr |,
itiZ ol e R S

WPA Project No. 13811 14
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28 MOSTARDI-PLATT
P ASSOCIATES, INC.

ACCURACY DETERMINATION
Project: Dragon Products Company, Scrubber Qutlet

Enviroplan CEMS, Model 42, 5/N 42-27835-230

| - CEMS i
Reference Method Sampies Queput ‘
Test o Volumetric | Emission Emission I
Run NO, - NO Flowrate~ |  Rate - Rate Differeace !
No. Date Time ppm dry | Ibs/dscf dseftn lbs NO/hr | 1bs NO/Mr (d) |
; 1 12/20/91 | 1222-1243 487.5 3.79x10 109,558 249 169 + 83
:! "2 12720091 1 1300-1321 542 4.22x104 109.347 (278) 177 (=101
3 12/20/91 | 1337-1358 517 4.02x10° 115,934 280 182 ~98
4 12/20/91 ¢ 1414-1435 631.5 4.92x10°° 107,239 37 208 - 109 ;
b] 12/20/91 | 1505-1526 386 4.56x10 105,925 290 203 ~87
i 6 12/20/91 | 1543-1604 434 3.38x107 110,046 223 143 - 80
:{ 7 12/20/91 | 1621-1644 | 366 4.41x10° 99.375 \ 264 208 39
‘ 3 12/20/91 | 1807-1828 1 362 4.37x[0 107,150 (281) 175 =063
9 12/20/91 | 1844-1905 431 3.36x10° 118,635 239 195 -44
' 10 12/20/91 | 1916-1937 528 4.11x10° 109,115 J 269 254 5
| L 12/20/91 | 2000-2021 482 3.75x10° 109,115 246 213 33
Mean Reference Method Value = 264 T4, = 5035
n=9 . bors = 2.306 Standard Deviation (S,) = 31.46 ldl = 67 ‘
1 2.3 % Error coafidence coetficient (one-tailed) = 24.18 [bs NO/hr Tdr= 48,335 1
‘ Relative Accuracy = 11.40% of applicable standard of 800 lbs NO/hr F
Tests 2 and 8 not included in calculations.
1 B ]
. ()': d.]
a=%; ;, = ‘/:. n-ln CC"-;.m-‘i- RA = \d|?'::§{!CCI.t:CC
MPA Project No. 13811 15 Mosigedi-Plall Aszal 1 en >



2 MOSTARDI-PLATT
ASSOCIATES, INC.

ACCURACY DETERMINATION
Project: Dragon Products Company, Serubber Qutlet

Qutlet CEMS, Sick Optic Ultrasonic Velocity Monitor Model VMAZ, S/N 9028-5058

“Reference Method Samples 'CEMS Qutput i
Test !
Run , ! . Differenca i
No. | Date. | ‘Time. |  ‘“dsefm: .- | .Bws | weefm® | = wscfm CON
i [ 12/20/91 222-1243 109,558 20 136,548 I11,000 25,943 &
2 12/20/91 | 1300-1321 109,847 20 137,309 167,000 30,309
3 12/20/91 | 1337-1358 115,934 20 144,918 111,000 33,918
4 12/20/91 | 1414-1435 107,239 20 (134,049) {99,000} {(35,049)
5 12/20/91 | 1505-1526 105,925 20 132,406 103,000 29,406
:l 6 12/20/91 | 1543-1604 110,046 20 137,558 105,000 32,558
; 7 12/20/91 | 1621-1644 99,875 20 (24,344 114,000 10,344
} 8 12/20/91 | 1807-1828 107,150 20 133,938 109,000 24,718 ‘l'
i 9 12/23/91 | [844-1905 118,635 20 (148,294) 113,000 (35,294} '
! 1o 12/20/91 | 1916-1937 109,145 20 136,394 119.000 17,394 |
’j g 12/20/91 | 2000-2021 109,115 20 136,394 114,000 22,394 |
% Mean Reference Method Value = 135,634 Zd, = 227709
| n=09 tygrs = 2.306 Standard Deviation {S,;) = 7494 d| = 25,301 |
‘ 2.5 % Error confidence coefficient (one-tailed) = 5761 wscfm Tdl = 5.2106x10°
t Relative Accuracy = 22.90% of mean reference method value
Tests 4 and 9 not included in calculations
2 4
B
_Niei
aa% :i . D d‘n—ln Cc =, L A = ldi;};cc: .

MPA Project No. 13811 16
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Ref. No. 43-7021-114
QOctober 17, 1990

Mr. Steven Wallace
Dragon Products Co.
P.Q. Box 191

Thomaston, ME (04861

Re: Dragon Co.
CEMEX System Test Documentation

Dear Mr. Wallace:

Enclosed please find three copies of the CEMEX System Test
Documentation. I understand you did not receive these with your
system manuals. We regret any inconvenience this has caused.

If you have any questions regarding this documentation, or if I
can be of further assistance, please do not hesitate to call me.

Sincerely,

ENVIROPLAN, INC.

Cynthia Magno
Administrative Assistant

CEM Products and Services

Enc.

3 BECKER FARM RCAD B ROSELAND, N.J. 07068 M 201-994-2300 B FAX: 201-394-5100
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"\ ENVIROPLAN

CALIBRATION ERRCR TEST PRCCEDURES d

The Calibration Error test is conducted on the completely assembled continuous
emission monitoring system. Fill out completely the follewing information:

Probe # pu+ SN Orifice size 20m/ Client: Ofam,\

Probe # SN Qrifice size ’

Probe # SN Orifice size Job Ne:

Probe # SN Orifice size

Analzzers_ SN Range Zero pot Span pot
Sor. A0 UY _Ow.F sromo . _DFe S /5

Noy YLRBH¥%0 O~| = p-vso Backgnind .2 Span Fdar 1.1314

Umbilical Lengths #1 #2 3 #4

Probe lenghts #1 57 32 #3 24

Inlet air setting: N & psi

Dilution air settings: #1_92 o/ #2 #3 #4
Vacuum air settings: #1 ?I.JAJ_.;B_ #2 #3 $4
Dilution air alarms: #1 7.;_;1,,; #2 #3 #4
Vacuum air alarms: #1 #2 #3 #4

Rotometers settings: purge #1 purge #2

cal #1 /L cal #2 cal#3 calds

53 MAIN STREST B WEST ORANGE, N.J. Q7052 @ 2071-325-1544 ® TWX:310-100-5164
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‘alibration Erfrcr Tesi: Clstonsr £Qggﬂ ‘/,,Q/L,,Syf,,-.g

Nox

te_G (-9 Ferson Conducting T».-:-':'.u_jé g Analyzer SN YZ-27835-725

Irifica Size_Zomm [ Apprax Dil. Ratic_Z84 @/ driutsd Sam. Flaw Rate

alyzer Rangs_ O — lleﬁn System Range_/ =200 200m
rali 4

‘let P’:lli’- (F’SI) ‘/1 ;4’ Dllutlan pr"_f' (F-SI; Wrg/' vacuum (HS”) ?/3; :
tid Cylinder Gas/SN_4IM 2257 / S2. 3 Mix riigh Cylinder Cas/3N_MHp%in / £2.2 Nex

~o F‘ot.‘@gg,m.ai Moo 112 Span Fot_Soun Facter ! 1]

Bﬁﬂk,fau.-\gl AMex! My Balancs Reter > 1.00 0\
: Measursd Diffesrance ,
an B Cylinder Gas (ppm/%) %L FS Actual (Known—Actual)
s o2.2 g0 | Ry / 2 |
eZ. /ﬂr fo OZ O gonl Q. R .
4,
$2.3 pom L 204 2. O g 0.3 ppm
O 'Q 20 ! Oo ‘/; { G gﬂm 1 0 ﬂﬂﬁ
rvd 77 7
/62 = pom 5/ 3 /02 . Bpom -2 20
//. | 77 77
. 2. 2 _geon L L _! 52-019'00-1 M3 B
!
&
: 2.2 g20a e.n O opm | D. perm
77 iy l &
L4 i
/e Z. Zlegm 57 % L lo2, Q22m ! o, zfqﬂﬁ
t
’ I3 l i
2. 2 pdm 26 4 52.0 00 0.2 P20
f 77 77 | 77
.[ O.p 2pm o0 D pdm ! 2 2
] /s 77 LoV 4
i
- ! /02,2/’;»1 5/1 Io'zfo!arﬂm szrp,acl
1
32, 20m 2 4 | 32.6 20m &% g2mn
-7 77 77
OLD Lo .0 O opom |\ 0.0 gon
- s 77 7T
I02.2 pom 5-/1 /D’Z-UI;og,i 0.2 20~
A ]
" T2 .3 gp0mm V794 : 52.13[44.-1 [ 2. 2 A
e l
0.8 gom | 2.5 ' & .01z L 2. 228
s 7 //‘ 7z 7
Mid High
Mearn Difference 0.3 Q. 2—
Confidence Interwval O.e g o

Calibrationm Srrar .S7306 e aY



onfidencs Intervatl

-

ligraticn cr

rer

libration Zrror Tesh Cdstomer _Z:m/” ,//- o5
g
! P - - - : -— 4. ~ -ro‘-'.. .
;:-1.\_‘:.' //-‘@"20 f"..-.‘,'-Sl_Jn; CcﬂdULt‘.ﬂg Te:#'\-jé&'ﬂ =Tal- Y aEr = {ASM ST Y
o itize Size _Zon pm/ ~Apprax Dil. Ratic 250 ./ Cilutzd Sam. Flow Ratsz
nalyz Range Q- ,Egﬁm Systsm Rargs_ O =l osm
L.iet Air (F3I) NoA, Dilution Air (FSI1)_Y2os/ Vacuum (M5")_2/L 2./
1 Cylinder Gas/3SN_Z2772 gon / AIM ot o - High Cylinder Gas/5N 52,;44,._., S AL M 2s S
2roc PO 9-5(4 Span Fot 2./%
Measured D:‘.ffarenc—
Run # Cvlinder Gas {(ppm/%4) % FS fctual {(Known=-&ctuzl)
7.5 Lom : YA 7. 5 ﬂn.l )
2 : ’ A .
) [ 2. 73 gom 2%.0 2300 0.2% .
¢
Q.0 pom 0.0 4 C.0gom ! o
7 7 LN E
. z/. 5 Lorm S5 4 3/.§ oo )
%772 £om * 28.0 2% gom 0.2%
: O. 0 POm | 0.0 4 Q.o plm 1 0.0
7/ ' i ;
S7. - YA s i Q.o
, | 3 [:_7/0 ] A ; 375 PrE ;
[ 1 I
! 22.72 0™ 2.0 28 pgn ! R X 3
i 77 Ty
i 0 X7 O 2.0 2 0 pam o.0
- ! 77 77
¢ ] 57 . 8 O i 3.5 % S, & o0 (2K~
) 77 77
Z 2 Z,Mﬂ 22 .~ ’2.5’747_ﬁm o 2
O p.o X% D-olﬂﬂh O o6
£ T 4
’ 37. 5 o200, ! LY A | S"/.Sf/?ﬂn g. o
) R7. 72 0¢m } 2%.5 —75ﬁ%1 0. Z%
3 O. O O 0m ! 0.0 ' Q.2 pam o. &
ra—t 77
Mid High
lz2am Diffararcs DA, S —h2



7\ ENVIROPLAN

CALIBRATION ERROR TEST PROCEDURES -7

The Calibration Error test is conducted on the completely assembled continuous
emission monitoring system. Fill out completely the following information:

Probe # SN Orifice size i&l"\‘ Client: Qzﬂ-
- Probe # SN Orifice size __ < Cu

Probe # SN Orifice size ____ Job No: 3~ D00 ~//<f

Probe # SN Orifice size

Analyzers SN Range Zero pot Span pot
35 TElo LL'Z,# pem IOV T- 114 O-s'.z-o-lono 7"2— 'fzs

Teao 42 4_2_-2795'?-230. O-10 = 0 =00 il | Y Zal

% 532D “Lrom CGlam’

Umbilical Lengths #1 #2 #3 #4

Probe lenghts #1 #2 #3 #4

Inlet air setting: Jme psi

Dilution air settings: #1 44 .72~ #2 #3 0

Vacuum air sett::.ngs: #l =273.2- #2 #3 #4

Dilution air alarms: #1 #2 #3 #4

Vacuum air alarms: #1 #2 #3 #4

Rotometers settings: purge #1 S0 purge #2

cal #1__1.°©  cal #2 cal#3 calés

53 MAIN STREET B WEST ORANGE, N.J.O7052 B 201-325-1544 W TWX: 510-100-5164
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Tnvliroo.an =T
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lalibration Efrar Tass Cdstomer ‘DQ&@\“‘)

telo=12 -40 ?erscn._ Conducting Tost_ CA C_ Analyzer SNY2-23789S9-23¢
“ifice Sizs__2< m ! Approx Dil. Ratio_eX0:1  Dilutad Sam. Flow Rats
w.alyzer Range O~ ?gm System Rarge_ O - J-C‘DO?PN\
let ALr (FSI)__ 190 Dilution Air (FSI)__H9 .2 Vacuum (HG") - J3 .72
114 Cylinder Gas/3NAlMonGd( /_398.@ High Cylindsr Gas/3SNALM 012383/ 1SEa. |
-o Fot AN _ Span Fot MA
_ Measured Differencs
in 8 Cylinder Gas {(ppm/%) % FS. Actual (Known==actual)
: \S s, ¢ 749.2 | S840l /i ‘
338.9 20,0 Hoo.o + /.2
\ ® 0.0 0.2 0.0
¥ 1894 79.0 1$80.- 2 ~ St )
368 .9 0.0 | _4e0.0 + /2
° 0 | e.0 | oo 0.0
185\ | 79.0 1580.0 -5
| . 98.8 20.0 “00 .0 ti.Z
i % & S.0 o O ©.0
| T85. 4 78.% 1S 7 ~q.¢
- 98 .2 20,5 400 1.2
[3) .o 3 0.0 0.9
i \$85, | 7843 1S 16 -~ 9.4
N 258.% 20.2 o0 +1.2
o) o.0 0.0 i D.o
Mid High

Mzan Diftererce _[,7/ . -~ {3_ ‘ L

S8
Confidence Interval O.Q -~

Calibration Error _ O%Q ___,,_O_t"_7__
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Enviraolian Cshe
Calipration zroror Test Cdstomer DQ.A%:;Q
= b-13-90 Ferscm Conducting Tese  CaC

rifice Size__ 2% M\ Approx Dil. Ratic QS t

~foalyzer Ramge_ O < = D-{onG

Systam Range_¢@ = 1000

Dilutsd Sam.

Rhalyzer SNASM 10| Y47-ird

Flow Rats

lat Air (F3I) 100 par  Dilution Air (FEI) 4Q.2 Vacuum (HG") 0.0
792.0
“id Cylindar Gas.r’SN’A]M o1294 1/ Qb | (=12 High Cylinder Gaa/’s.“w T
. o Fot '-{(E? 2 Span Pot 7[ 7 -

Measured

Differencs

un # Cylinder Gas (pEm/%) v FS Actual (Fnown—8ctial)
L 1920 79.2 752.0 0.0
(9. 20.0 200.0 2.9
: i 0.9 00 0.0 c. O
T 792-© 78.¢ 786.0 -L.O
KIZ 9.9 | 199.0 2.9
i 0.0 0.0 0.0 o. O
792 .0 78 L& 7126.9 - L. .Z
([ .| 19.9 199.0 | 2.4
T 0.0 0.0 0.0 o o
if 792..0 78.2 782. 0 - 10,0
] 196,/ 199 199.D 2.9
- | 0.0 0.0 0.0 .0
| 792.0 8.2 782.0 -0.C
i 1461 139 1g4.0 | 2.9
L 00 0.0 O.0 0.0
Mid High

3.1

0.5 6

Maarn Differencs

Confidence Interval

[l i B -

.86

L&
S.09

LY

Al



/’\ ENVIROPLAN

Ay

SUPPORT DATA



L L Y- T |

S

PIRSTA LR et

e

*s8hn

ICL1S &9 jNywD)

I ON IOYW

_

) . i
NS NRYRERE A pan RSN RN EESSURRHIRRGHI :
-+ 111 | ‘
T L T ey
;ﬁﬁi AL - -
-1 3. {41 - i
\‘ﬂLAL X . 114
- ._lrrhl_ 4+ 1
Lim - -
w _v HMN J QO PO oy g o ez 3 -
_ e
.lr._. - 1] - 4 A_N .rl_(,t_
‘ 2
L4 1 4
il .
11 _ il
. ! =
EREE 44 FENRARE ]
_ - — -
Iil-_l -, m o .
: T HHT
\
IBNRNE o L -
T
L..L!M I ) .
il 1 S
A ey N i gal
]
_lﬁnr._l- L. L | 1.3 B I

DV0

Ob- 1) - 4
Wl ) oge)
SAbra W éni
viddq-gle
Jhb210 9y YW
<AV}

BY AR SEA 1)
Wdd goer - O
-wddor -0
VioSsTr

Y0 Y ST

L~ =
.ML\N‘WUV = |—.:4

v
1'q
\piwﬁ.hvxuﬁu ADWA

OsT-bsBLI-Ch NG

€

Aoy
dczy o rcoﬁ«u

e

O O

. £
. 4. [_I_ - 4L . . Ll,.t_/
- | 111 - SNEREEREN i R lldww;
|
1 s | | L db bl
- . }+-1-4-14
E + i
T+ Y -, ’
i 10808 I x-i-_nr.. BN
&1 I |
. : 4444 al [ oy i o S 0 N
ULf ]
SHIN
EmmeS
" L 4. Lk ] L L 1
e d L—l!]
- B 4
= =2 JJr {3 w—[ 1L L
BEn
1
1 ] T
.h |
iy
b
441} _IH.”H
N
] Er.lxru\rrf‘ 44
juil
] | 1 .13 1] 313 N | 4 IT—Y. rl.. l-lli.!.!.}
LT THHIL
=
1
B 1.l 1% AT
L.I -
I 4
| SREER EEPSERER }




ha¥s

1G4 On Jara

YN lu XDvw

i 1 T
1 . il Ch-<l-9
T T T T wdd Tl 1
e HHTHH geeio vy . oo
_ <1tlH Iy - ] LR .14 | (LQ VA
T T FHTY b hbTIo MY P v
UL LR L s AVY]

| _ __.Jf SpY AIWID
o T ..x 11 . A4 1 T -m&oo_ LJ.(& *\&ﬂﬂf.lﬁ

B AL ATERRARRSS wdd coay -0

_.__,4._+_

h

gt

rep |

e il

| T T T = wed = -0
L i _ ». Y 1 ‘,.. v .ﬁ r N -..o.ﬂvhu

| lm.‘. : 1 T AU NELE o : .r ., 27 ..|V..¢.Q va?._ lmm\h
L ‘ it fJ TEP. = YA
_ 1] _.AA_H.TT -y y'af
ﬁ._ M.JT 1% a_w
1L S A% F

L}

I Aeooar = sva

| THITATHTIT [ b1 -ehtov wvisy v
] 7y Tos O09J)

HHH ATt Saney

U TRERY bae3 170 eved

1 ) RITN .tj / q}\ﬁﬁ\\vh_v?u
‘11.@ 4—; A .\_.4. - },).hU/.—,..mn

1Y A

[

T

S

P




..]_O..

_— . e e — e e e A

o '.{ a3 4 it & S— .l
h,\”kH s L SRV VI R A SR SRS
k-—_f""'f"'—"‘*—‘fﬁ'—"b_’?‘f_r—ﬁ‘;‘—%‘ ' ;
E‘*ﬁai‘:ﬁﬁo:i—i% ESE Ao T
H ' R ™
'. U ~ it — B r———— —— H
e e et — —
] 1 N v v B Py r -
e ] It el uto Fooot S S8 o LA 0 s G s e
" - - : A T ,|.;J ! —
. ' L i i
| ; ; o i :
= [ [ . ) 1 '/l. [ \E- |
? T — T T T T T >
(I : : Y. _71_'_1;‘ ‘.I‘IIIL T
— ; fr bt
- - LSl . -t z:: E,‘v SFF_L ' |
: : AP WS WP M S M A IS Ao
T — = ol Ao
g b
LSRN N T ml Tt T P —* -

O FEAPS S St 7 3/ LY, @O ¥ § 57 R S SR %
'____‘ i : _\F?F ,l_lz" /‘I-rrf : %. : “‘l
: mﬂ—ﬁ SOLZAY A7EE. Wik ‘ 1 .

. T r d———” = —‘-'ﬁ T 4 ‘— —l‘--—lt—h-—’._,,__,_, ‘_.
T T 1

e s o st K A ko
T T - = Tt —
__,__Kpl-ﬂ'lﬂ"ﬂ:_:‘_'_'__g “"T‘" F;é-‘-' a vy Josl ” ”

it 1

] T T I

e e :_:'&ti
PR IR

T B 1 1

e

B T
——— T T T - i
‘_F_:-.... B e i ————— o
E:_ T \‘. o - l 1 1 t ‘ i

1
. | - M - o T T - ¥ '
v " j& l‘wr“‘.i — ]. \

E: =1 e TS Wit VS S S
) ! ,,_,_l..___.l_ L SRR LT t I
ry— ; T T v i

___x.._._.. }44.__._,_1.___1_,_.,__,....__._

A T L L b I T I LT Y L L s

1

ﬁ_L};l
H

l

L EH

— —-J—p.a—. ,..-l—.—..

b e e — = - ; }o- v_...,_.._,—u-,_,_.-h_-—g R et s
iy
——1 .}._....-.,.- Tl et i i3 : | —— . -
e b e — L ———— g — : —_
IRl T S R DN e T
- b e e — = =~ -
P SF . —4




APPENDIX E

CEM Calibration Gas Certifications



smd

Y Airco Special Gases
WAI RCO 359926 Union Lgnding & River Roads
P.Q. Drawer No. 272
— -~ Riverton
N as@/ "'7 ~ 2.0 S QL_.—- New |ersey 08077
e Teiepheones: Marketing; 609-82%-7878

Prod. & Admin_; 609-82%-7914
International; 609-829-7917

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GAS MIX

CUSTOMER: __aSG - 024 Acton MA
CYLINDER #! cC-1274 CEZRTIFICATION DATE: $-2-33
CYLINDER PRESSURE: 2900 nsig EXPIRATION DATE: 12-2-93 (6 months)
MIXTURE ACTUAL MIXTURE AIRCO INTERMEDIATE STANDARD ﬁ:
COMPONENTS CONCENTRATION CYLINDER # CONC. NIST SRM3
!
|
Syl fur Nioxide 45.8 ppm CC-72396 50.4 ppm 16934 ;
|
Nirric Oxide 499 ppm CC-13164 512 ppm 16868 !

- CERTIFIED CONCENTRATION:

"BALANCE GAS: Nitragen

COMPONENT l GAS ANALYSIS PROCEDURE NQﬂ'DiSDErSiVE Infrared
MAKE/MODEL/SER%: _Rackman, 8AS 0107984
LAST MULTIPOINT CALIBRATION DATE: .1-93

COMPONENT 2 GAS ANALYSIS PROCEDURE rhomituminescence
MAKE/MODEL/SER#! _pacpman 952 0100204
LAST MULTIPOINT CALIBRATION DATE: 4.;_g3

R=REFERENCE STANDARD Z=ZERO GAS S=SAMPLE GAS

1ST COMPONENT Sulfur Ninxide

18T ANALYSIS: DATE  <_sg5-g1 ANALYST 4 1 attanze

1) Z_pnog R__s410 S__ 49720 CONC (1) 45.8 ppm

2) R 5410 Z__oonn S__ 4920 CONC (2) 45.8 pom

3) R_sa10 S__u920 Z__on00 CONC (3) 45,8 ppm
AVE CONC 45.8 pom

2ND ANALYSIS: DATE ¢._5_g1 ANALYST A 1atranze

1) Z__pooo R__ 5480 S__4950 CONC (1)__ 45.8 popm

2) R__ 5430 Z__onon S__ 4950 CONC (2) 45.8 ppa

3) R__s450 S__ 4950 Z___Qooo CONC (3)__45.8 ppo
AVE CONC 45.8 ppm

2ND COMPONENT

18T ANALYSIS: -DATE 26973 ANALYST A, Lattanze ‘

1) Z2__ppan R__3940 S__3860 CONC (1) 499 ppm

2) R__39s0 ‘ Z__noon S__3860 - CORC (2) __ 499 npm

3) R__1q94n S__13840 Z__ 0000 CONC (3) 499

' AVE CONC 499 nnom

2ND ANALYSIS: DATE  §-2-93 ANALYST 4. Tlartanze i

1) Z__pnoo R__ 1950 "~ 5__13s40 CONC (1}__ 498 ppm

2) R__3950 Z__anoo S__3840 CONC (2)

3} R_13950 S__ 1840 Z2__noon CONC (3)__ 498 gpnm _

THIS CALIBRATION STANDARD HAS BEEN CERTIFIED VERSUS EPA TRACEABILITY
PROTOCOL NO. 1, PROCEDURE Gl, AND ANALYSES PERFORMED PER SECTION 3.0.4.

- =

B%]‘a“ @
APPROVED BY : fad L
A member of The BQRATORY MANAGER ~



/' %Y AW ] ‘ i £ i Airco Special Gases
;3-/7//////’// ['\tg RCQ Recertil lC‘.at‘_.l.OR Union Lgnding & River Roads
P.O. Drawer No. 272
Riverton
New |ersey 08077
Telephones: Marketing; 609-829-7878
Prod. & Admin ; 60%-829-7914
International; 609-829-7917

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GAS MIY

CUSTOMER: ALG . Acton
CYLINDER #: CC-17379 CERTIFICATION DATE: 4/23/92
CYLINDER PRESSURE: 1200 psig EXPIRATION DATE: 10723793
LABORATORY: Riverton, MNJ REFERENCE #: Z1661
MIXTURE ACTUAL MIXTURE AIRCO INTERMEDIATE STAMNDARD
COMPONENTS CONCENTRATION CYLINDER # CONC. NIST SRH$_1
1
Sulfur Dioxide 50.4 opm CC-13993 50.4 ppm 16934 |
|
Nitric Oxide 181 pem CC-16437 242 ppm 16858 J
BALANCE GAS: Nitrogen
COMPONENT 1 GAS ANMNALYSIS PROCEDURE Nlon-Disversive Infrared
" MAKE/MODEL/SER%: Beckman, 863, 01035836
TAST WULTIPOINT CALIBRATION DATE: 4/1/92
COMPONENT 2 GAS ANALYSIS PROCEDURE Chemiluminescence ]
MAXE/MODEL/SER#: Beckman, 952, 0100204
LAST MULTIPQINT CALIBRATICN DATE: 4/1/92 "
R=REFERENCE STANDARD Z=ZERQ GAS S=SAMPLE GAS
1ST CCMPONENT Sulfur Dioxide
1ST ANALYSIS: DATE 4/22/92 ANALYST A. Lattanze
L) 2 Q000 R__ 6940 S 6900 CONC (1) 50,1 ppm
2) R___63830 Z___ 0900 S_ 6910 .CONC (2) 50.6 pom
3) R 6880 S 6900 Z__ 0000 CONE (3) 50.5 ppdm
AVE CONC 50.4 ppm -
2ND ANALYSIS: DATE ANALYST i
1} 2 R 5 CONC (1) i
2) R ya s CONC (2)
3) R S Z CONC (3) )
: AVE CONC
2ND CCOMPONENT Nitric Oxide
1ST ANALYSIS: DATE 4/22/92 ANALYST A. Lattanze
1) % 0001 R 8560 S 6420 CONC (1) 182 ppm
2) R 8365 4 0000 S___ 6420 CONC (2) 13T ppm
3) R 8565 5 6420 Z_ 0Q00 CONC (3) 181 ppm
AVE CONC 181 ppm
28D ANALYSIS: DATE ANALYST
1) 2 R s CONC (1) B
2) R yA S CONC (2)
3) R s Z CONC (3)
AVE CONC

THIS CALIBRATICN STAMNDARD HAS BEEN CERTIFIED VERSUS EPA TRACEABILITY
PRCTOCOL NC. 1, PROCEDURE G1, AND ANALYSES PERFORMED PER SECTICON 3.0.+.
CERTIFIED CONCENTRATION: Recertification Values Nitric Oxide = 181lpom,

Sulfur Dioxide = 50.4 ppm; Nitrogen = Balancz
: e a
o

A
APPROVED BY lb-iiLQ/
A member of The 8QC CLSBORATORY MANAGER




P M «AIRCO ACTON MA . POz _

ce, z8. 80 c3:4ag
. ; . i ‘” e o i
57 AIRCO Special Gases ! 7& S DLrnbiRT
An operaung und of The BOC Group, lac. Pr_ ]'T_\ c ._\l "r"'
. UnieA Landing & Rier Roada <=
P.C. Drawer No, 272
Riverton
New Jersey OBQ77
Telephona: Marketing: GOH-R29- 2178
Magad R Addimoe, 1Dy 000 2000
R I AT B B L AR I A DEL N IR T B
CERTIFIGATION OF ANALYSIS
CUSTOMER AIG.Acton _ REFERENCE No. _ Q4519 _
bare - B/12/%0 ' EXPL DATE _2/12/92
CYLINDER BALANCE
CYLINDLR yo. CC-17479 ~  ppessuRE 2000 psip Gas O NE
REFERENGE STANDARD
SRM NO., 16868 CYLINDER NO, FF-164 CONCENTRATION 214 pom
470 ppm NO/N2_ GMIS /N2
INSTRUMENT
MAKE Beckman MODEL 952 . SERIAL NO. 0100204
PRINCIPLE__ Chemiluminescence LAST MULTIPOINT CALIBRATION DATE _ 6/1/90
COMPONENT NO
ANALYSIS
| oarz 8/7/90 ZERO GAS I sTD SAMPLE
i TRIAL 1 0000 10011 - 8420
TRIAL 2 0001 . 10009 8466
| TRIAL 3 0000 ; 10015 8517
DATE 8/12/90 ZERO GAS STD o SAMPLE
| TRIAL 1 0001 9923 8439
|_TRIAL 2 0002 9959 _ 8470
[ +
TRIAL 3 [ 0000 9968 . 8477
FIRST ANALYSIS CONGENTRATION 181 opm SECOND ANALYSIS CONCENTRATION 182 com
ZAN CONCENTRATION 182 popm CHRONOLOGY 2/12/92 o
‘R:\Cl-‘.ABE.E TGO NBS PFER 5PA ’:’ROTOCHL -~ REV., JUNFE 9, 1987
PERTOENTD O ACOGEDING T SECTTON Y. 0.4
A e et TLAE amAniwr A EE N
Ve utale Aoy THE G U g "—'---1-:”.1-,!‘;tlmlll'f-“lllf'\ Allaghe a Ut ary cp 10| mla ENIG =t ir taaurrp hEE nm %o s

LT P



~AIRCO ACTOUN MA . P43
!
Luion Lancing & Bivlr wioy '

P.O, Dtawer No. 272 !
Riverion

M{W Jersey 08077 .
Tetaphone.y Marksting; 808-824.7878. Customer: AIG. Acton
Prod. & Admin.; 809-829-7914 Test No: 04519

International; 608-829-7917 Cyl. No: CC-17379
, Standard: 214prm NO/NY

CALGULATLONG

DATE: 3/7/90 SAMPLE: CC-17379
INSTRUVEN T Beckman

__ 37D SAMPLE 8620 'y 24 pem  STD = 180.mpm 0
10011 8420 [ooll
16009 8466
1001
H0013 8517 . 8466 x 214 ppm STD = 181 prm NO
10009
8517 x 2lhppm  STD = 182 pom !0
~100TS" AVG™ =181 ppm NO/N2
DATE: 8/12/90 SAMPLE: CC-17379
INSTRUMENT: Beckman - '
_STD _ SACLE 839 x 2lbopm  STD = 182 pom w0
9923 8439
9959 . 8470
9968 . 8477 .

" B470 x 214 ppm STD = 182 ppm 0

. 8477 X 214 ppm STD = 189 o :p
' 9968 AVG = 182 ppm ‘D2

Overall AVG = 182pmm NO/N2'
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M “~AIRCO ACTON MA 204

FUIIANAD A T m e e |

e AR et wnil Wb Te BUS Lioup, Ing. '
Union Landing & River Roads
P.C, Drawer No. 272
Riverion
New Jersaey 08077
Telephone: Marketing; 609:-829.7878
Prood, 8 Admin; 600-829-7614
internalienmal COYR2OCI0YY
SERTIFTCATION O ANALYSLS
(CUSTOMER ___AIG.Acton : REFERENCE NO._ 04519 .
DATE  _ _8/14/90 EXP. DATE RN LTA VA
CYLTINDER, HFALANCH
CYLINDER NOL__ce-10379 PRESSURE 2000 puig GAS N
REVERENCE STANDARD
SRM NO. _ 1894A CYLINDER NO. _ FF-26690 _ __ CONCENTRATIUNGG4.3
INSTRUMENT
MAKE DuPont MODEL 411 SERTAL NO. 310059
PRINCIPLE UV Photometric LAST MULTIPOINT CALIBRATION DATE _ 8/8/90
COMPONENT  SO2
__ANALYSIS.
DATE 8/8/90 ZERO GAS ' STD | SAMPLE
TRIAL I 0001 0138 072
TRIAL 2 0001 0136 072
TRIAL 3 0001 ] 0136 n73
DATE 8/14/90 ZERO GAS STD SAMPLE
TRIAL 1 0001 133 071
TRIAL 2 0001 134 070
TRIAL 3 l 0001 134 071
FIRST ANALYSIS CONCENTRATION 49.9 pom SECOND ANALYSIS CONCENTRATION_ 49 § ox
MEAN CONCENTRATION 49.9 pom " CHRONOLOGY _2/14/92
TRACEABLE TO N3S PER EPA PROTOCOL - REV. JUNE 9, 1987
PERFORMED ACCORDIHGC TO SECTION 3,0.4 /
By _. SRR _— S 3
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UL Lty & F88 &0 ¢

P.Q. Dtawer No, 272 .

thvm

New Jersey 08077

Telaphone: Markating: 608-829-7878
Prod. & Admin,; 800-829-7614

internationsl: 608-828:7817

Customey:
Test No:
Cyl. No:
Standard:

CALUHLATLONS

DATE: 8/8790 SAMPLE :

INSTRIMENT:

. Cu-17179
Beckman

STD

138
136
136

SAMPLE

072
072
073

072... 'x 94.3 ppm

128

x 94.3 po

X 94.3 ppm

AIG.Acton
04519

CC-17379

94.3 pom S02/N2

=

STD 49.2 ppm

1]

STD 49.9 opm

STD =

AVG = 49.9 ppm

SAMPLE: (C-17379

DATE: 8/14/90
.INSTRUMENT: Beckman ..

STD SAMPLE

07%. x 94.3 ppm
13 L

- 070

on
070
071

133
134
136 .
o x 94.3 ppm

T 071 x 94.3 ppm

Overall AVG

By Cfl;,jgglkﬁz)
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STD =  50.3 ppm

STD =  49.3 ppm

STD _=_  49.7 opm

AVG = 49.8 ppm

= 49.9 ppm SO2/N2
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APPENDIX F

Examples of Completed Dragon Daily CEM Inspection Checklists
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APPENDIX G

Tabulation of Daily Emissions by Time Period



Period 1 Operating Data - 1%91

. Removal

Operating Inlet Qutlet Efficiency
Date Hours S0, NOx 50, NOx 50, NOx
8/20 7 33 196 5 192 84.8 2.
8/21 24 63 336 7 332 88.9 1.
8/22 24 48 281 6 249 87.5 11.
8/23 22 93 347 11 287 88.2 17.
3/24 24 143 486 18 399 87.4 17.
8/25 11 61 251 9 236 85.2 6.
8/26 7 33 302 3 257 90.9 14.
8/27 24 40 276 8 229 80.0 17.
8/28 16 51 330 8 287 84.3 13.
8/29 8 93 312 12 269 87.1 13,
8/30 20 106 Jjas 14 294 86.8 15.
8/31 24 62 245 7 220 88.7 1¢.
Total 211
Weighted 73 320 10 279 87.0 12.
average
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Period 2 Operating Data - 1991

Removal
Operating Inlet OQutlet Efficliency
Date Hours 50, NOx 50, NQOx S0, NOx
9/1 24 43 241 4 225 90.7 6.6
9/2 24 104 296 11 285 89.4 3.7
9/3 19 67 342 10 319 85,1 6.7
9/4 24 79 250 20 208 74.7 16.8
9/5 24 47 245 5 201 89.4 18.0
a/6 24 40 323 6 303 85.0 6.2
a/7 24 37 287 5 270 86.5 5.9
9/8 24 52 248 6 226 88.5 8.9
5/9 16 58 245 7 226 87.9 7.8
9/10 18 118 315 19 258 83.9 18.1
9/11 24 53 277 9 235 83.0 15.2
9/12 24 41 315 6 283 85.4 10.2
9/13 24 53 286 7 263 86.8 8.0
9/14 24 65 260 9 261 86.2 -0.4
9/15 1 80 295 10 252 87.5 14.6
9/16 1 242 413 24 393 90.1 4.8
9/17 22 190 284 26 250 86.3 12.0
9/18 9 112 411 12 © 376 89.3 8.5
9/19 8 157 531 17 484 89.2 8.9
*9/20
:9/21
9/22
9/23 7 58 236 13 219 78.0 7.2
9/24 24 36 289 36 281 c.0 2.8
9/25 15 90 338 11 305 87.8 2.8
9/26 24 45 356 5 356 88.9 0.0
9/27 13 36 214 5 86.1
5/28 18 72 290 3 253 95.8 12.8
*9/29 12 189 348 18 305 90.5 12.4
9/30
Total 476
Weighted 71 284 11 260 84.6 8.6
average

*Periods when no data are shown represent days when the ‘
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.



Period 3 Operating Data - 1991

Removal
Operating Inlet Cutlet Efficiency
Date Hours 50, NOx 50, NOx S0, NOx
10/1 12 74 251 10 219 86,5 12.7
10/2 14 123 545 10 383 91.9 29.7
10/3 10 34 238 3 151 91.2 36.6
*10/4 '
10/5 6 34 242 5 345 85,3 =-42.6
10/6 24 95 212 16 344 83.2 -62.3
10/7 24 51 296 6 310 88.2 -4.7
10/8 12 61 454 8 402 86.9 11.5
10/9 . 24 58 364 6 324 89.7 11.0
10/10 15 117 405 18 421 84.6 -4.0
10/11 11 126 274 24 284 81.0 -3.6
10/12 23 111 336 19 313 82.9 6.8
10/13 11 81 325 12 298 85,2 8.3
10/14 23 56 286 9 265 83.9 7.3
10/15 24 49 246 5 193 8§9.8 21.5
*10/16 2 58 239 8 203 86.2 15.1
10/17
10/18 2 290 340 43 305 85.2 10.3
10/19 12 125 285 19 261 84.8 8.4
10/20 24 101 210 14 169 86.1 19.5
10721 12 250 290 6 134 97.6 53.8
10/22 18 199 330 20 242 89.9 26.7
10/23 20 119 282 35 153 70.6 45,7
10/24 24 76 315 29 210 61.8 33.3
10/25 24 58 279 6 226 89.7 19.0
10/26 24 37 263 7 225 8l1.1 14.4
*10/27 7 42 156 4 131 %80.5 116.0
10/28
10/29 14 62 279 5 191 91.9 31.5
10/320 24 67 230 8 185 88.1 1%5.6
10/31 24 82 242 11 195 86.6 19.4
Total 464
Weighted 87 292 13 251 85.4 14.0

average

*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.



Period 4 Operating Data - 1991/1992

Removal
Operating Inlet Outlet Efficiency
Date Hours SO, NOx 802 NOx 502 NOx
11/1 16 95 186 11 130 88.4 30.1
11/2 it 154 258 15 171 90.3 33.7
*12/10
,12/11 6 48 176 9 111 81.3 36.9
12/12
*12/13
12/14 8 140 259 9 179 93.6 30.9
12/15 18 186 242 15 207 91.9 14.5
12/16 7 77 201 11 166 85.7 17.4
12/17 20 76 266 7 196 90.8 26.3
12/18 20 85 250
*12/19
*12/20
12/21 20 139 284 9 156 93.5 45.1
12/22 21 142 309 10 207 93.0 33.0
:12/23
12/24
:12/25
12/26
12/27 12 94 296 12 180 87.2 39.2
12/28 24 178 348 51 214 71.3 38.5
12/29 19 137 327 36 190 73.7 41.9
*12/30
'13/31
1/1
1/2 14 206 346 17 203 91.7 41.3
\1/3 5 279 327 22 207 92.1 36.7
1/4
*1/5
*1/6
*1/7
*1/8
1/9 8 181 206 13 125 92.8 39.3
1/10 13 159 295 16 210 89.9 28.8
*1/11
*1/12
1/13 11 139 162 10 100 92.8 38.3
1/14 6 129 190 5 130 96.1 31.6
*1/15
Total 259
Weighted 131 252 16 165 87.6 34.5

average
*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
‘system were not functioning.
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Period 5 Operating Data - 1992

Removal
Operating Inlet Ooutlet Efficiency

Date Hours 50, NOx 80, NOx 50, NOx
5/13 9 186 335 25 305 86.86 2.0
5/14 24 164 313 RN 291 90.2 7.0
5/15 24 286 358 30 322 89.5 10.1
5/16 24 117 244 14 179 88.0 26.6
5/17 24 158 183 16 159 §89.9 13.1
5/18 14 299 319 24 225 92.0 29.5
5/19 24 293 239 32 182 89.1 23.8
5/20 24 263 333 35 277 88.7 16.8
5/21 18 384 323 56 296 85.4 8.4
5/22 18 368 394 40 279 89.1 29.2
5/23 16 332 264 37 213 88.9 19.3
5/24 24 345 275 45 257 87.0 6.5
5/25 10 193 218 24 210 87.6 3.7
*5/26
*5/27
*5/28

5/29 3 53 362 6 291 88.7 19.6
5/30 24 190 346 20 260 89.5 24.9
5/31 24 166 263 10 209 94.0 20.5
Total 304

Weighted 245 293 28 243 88.7 17.1
average

*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.



Period 6 Operating Data - 1992

Removal
Operating Inlet Cutlet Efficiency
Date Hours S0, NOx S0, NOx 50, NOx
6/1 2 184 222 13 176 92.9 20.7
*6/2
*6/10
6/11 14 220 321 22 246 0.0 23.4
6/12 18 254 265 25 189 90.2 28.7
6/13 18 165 238 21 163 87.3 31.5
6/14 16 290 244 34 178 88.3 27.0
*6/15
*6/16
*6/17
6/18 9 242 270 29 189 88.0 30.0
6/19 24 321 297 34 197 89.4 33.7
6/20 18 153 197 11 174 92.8 11.7
*
"6/21
6/22
*6/23
6/24 2 129 66 10 51 92.2 22.7
6/25 14 154 236 12 168 2.2 28.8
6/26 24 146 321 6 305 85.9 5.0
6/27 24 309 271 18 211 94.2 22.1
6/28 15 405 280 37 204 90.9 27.1
,6/29 1 425 261 46 200 89.2 23.4
6/30
7/16 12 118 235 11 171 90.7 27.2
7/17 24 224 245 24 194 89.3 20.8
7/18 24 237 234 34 210 85.7 10.3
7/19 14 242 244 27 200 88.8 18.0
7/20 22 252 270 34 262 86.5 3.0
*7/21
7/22 1 122 341 54 210 55.7 38.4
Y7723
*7/24
*7/25
*7/26
*7127 .
7/28 12 186 239 23 177 87.6 25.9
7729 24 187 313 31 281  83.4 10.2
7/30 24 98 209 84 159 14.3 23.9
7/31 23 232 345 22 225 90.5 34.8
Total 379
Weighted 222 265 28 208 87.4 21.3

average
*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.
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Period 7 Operating Data - 1992

Removal
Operating Inlet Qutlet Efficiency
Date Hours S0, NOx S0, NOx S0, NOx
8/1 24 273 304 31 234 88.6 23.0
8/2 24 275 385 30 301 89.1 21.8
*8/3 2 205 268 23 236 gg.8 11.9
8/4 0
8/5 12 148 362 19 261 87.2 27.9
g/6 24 320 347 24 209 92.5 39.8
8/7 19 372 316 35 238 90.6 24.7
g/8 23 367 369 43 286 88.3 22.5
8/9 24 493 3786 69 323 86.0 14.1
8/10 24 434 421 25 215 94.2 48.9
8/11 24 373 399 24 244 93.6 38.8
8/12 24 58 338 4 207 93.1 38.8
8/13 24 150 353 5 204 96.7 42.2
B8/14 24 239 313 29 264 87.9 15.7
8/15 23 259 297 34 247 86.9 16.8
*8/16
:8/17
8/18
8/19 9 247 259 28 185 88.7 28.6
8/20 11 174 227 18 156 89.7 31.3
*8/21
:8/22
*8/23
8/24
8/25
*8/26
:8/27
~8/28
~8/29
8/30
8/31 13 121 353 14 270 88.4 23.5
Total 328
weighted 281 345 28 244 90.1 29.3

average

*Periods when no data are shown represent days when the .
cement plant, the Recovery Scrubber, or the data collectlon
system were not functioning.



Period 8 Operating Data - 1992

Removal
Operating Inlet OQutlet Efficiency

Date Hours SO, NOx S0, NOx 50, NOx

9/1 8 149 407 16 309 8%9.3 24.1
:9/2

9/3

:9/4

*9/5

*9/6

9/7 10 68 345 6 163 91.2 52.8
*9/8 16 124 312 9 173 92.7 44.6
*9/9 24 193 319 11 117 94.3 63.3
9/10 6 216 348 40 118 81.5 66.1
9/11 9 169 274 11 165 93.5 39.8
9/12 24 883 307 8 244 90.9 20.5
9/13 24 108 229 10 183 90,7 20.1
9/14 17 135 245 10 182 92.6 25.7
*
*9/15
*9/16

9/17

9/18 14 241 320 24 242 90.0 24.4
g9/19 24 112 301 8 208 92.9 30.9
9/20 24 94 261 7 177 92.6 32.2
*9/21 7 171 228 7 161 95.9 29.4
9/22

9/23 6 93 200 9 178 90.3 11.0
k3
*9/24
*9/25
*9/26

9/27

9/28 16 83 228 7 158 91.6 30.7
9/29 24 88 264 ] 196 90.9 25.8
9/30 24 136 258 11 195 91.9 24.4
10/1 24 98 246 7 194 92.9 21.1
Total 301

Weighted 124 278 10 188 91.8 32.4

average

*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.



Period 9 Operating Data ~ 1993

Removal
Operating Inlet Cutlet Efficiency

Date Hours SO, NOx SO, NOx SO, NOx
4/13 9 24 275 3 267 87.5 2.9
4/14 9 10 280 2 252 80.0 10.0
4/15 24 27 244 4 223 85.2 8.6
4/16 23 21 237 3 210 85.7 11.4
"4/17

4/18 20 24 289 4 221 83.3 23.5
4/19 24 27 305 3 224 88.9 26.6
4/20 22 53 202 4 154 92.5 23.8
4/21 16 54 211 11 168 79.6 20.4
4/22 11 52 200 20 113 61.5 43.5
4/23 6 31 142 3 87 50.3 38.7
4/24 22 27 155 4 139 85.2 28.7
4/25 16 46 210 10 153 78.3 27.1
4/26 22 56 213 11 175 80.4 17.8
4/27 24 46 221 6 202 87.0 8.6
4/28 21 77 213 7 185 90.9 13.1
4/29 21 74 271 9 216 87.8 20.3
4/30 24 104 297 11 242 89.4 18.5
Total 314

Weighted 47 240 7 194 85.7 19.0
average

*Pericds when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.



Period 10 Operating Data =~ 1993

Removal
Operating Inlet Outlet Efficiency
Date Hours 50, NOx S0, NOx so, NOx
5/1 24 67 306 8 231 g88.1 24.5
572 24 19 259 4 234 78.9 9.7
5/3 24 25 244 5 237 80.0 2.9
5/4 24 42 304 7 260 83.3 14.5
5/5% 23 25 222 5 190 80.0 14.4
5/6 20 19 234 4 193 78.9 17.5
5/7 18 15 241 3 200 84.2 17.0
5/8 24 70 242 9 224 87.1 7.4
5/9 24 50 246 8 220 84.0 10.6
5/10 24 28 227 2 211 92.9 7.0
5/11 17 86 224 10 188 38.4 1ls.1
5/12 24 31 191 5 179 83.9 6.3
5/13 17 34 i8s6 4 170 88.2 8.6
5/14 24 32 205 4 193 87.5 5.9
5/15 24 27 227 4 207 85.2 8.8
5/16 24 65 260 8 257 87.7 1.2
5/17 6 28 248 4 238 85.7 4.0
*5/18 10 122 340 14 327 88.5 3.8
5/19
5/20 21 40 265 5 233 87.5 12.1
*5/21 6 13 251 2 240 84.6 4.4
5/22 0
Total 402
Weighted 41 244 6 218 86.1 10.5
average

*Periocods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collectioen
system were not functioning.
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Period 11 Operating Data - 1993

Removal
Operating Inlet © outlet Efficiency
Date Hours S04 NOx S0, NOx 50, NOx
:5/1
6/2
6/3
*6/4 10 53 261 8 236 84.9 9.6
*6/5
6/6
6/7 16 58 280 S 288 84.5 -=-2.9
6/8 24 88 416 12 391 86.4 6.0
6/9 24 69 344 10 298 85.5 13.4
6/10 24 59 282 8 245 86.4 13.1
6/11 24 31 335 5 284 833.9 15.2
6/12 24 i3 345 6 297 81.8 13.9
6/13 24 50 290 7 231 B6.0 20.3
6/14 24 56 275 7 222 87.5 19.3
6/1S 24 34 307 7 250 79.4 18.6
6/16 24 23 297 4 235 82.6 20.9
6/17 22 30 332 5 263 83.3 20.8
6/18 24 16 325 3 254 81.3 21.8
6/19 24 17 308 3 230 82.4 25.3
6/20 10 20 316 3 237 85.0 25.0
:6/21
6/22
6/23 20 9 387 3 342 66.7 1l1.6
6/24 24 9 270 3 259 66.7 4.1
6/25 24 26 307 5 259 80.8 15.6
6/26 24 40 302 6 247 85.0 18.2
6/27 24 19 308 5 260 73.7 15.86
6/28 10 16 242 10 240 37.5 0.8
6/29 12 14 331 3 293 78.6 11.5
*6/30
Total 460
Weighted 36 315 6 267 83.4 15.0
average

*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.
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Period 12 Operating Data - 1993

Removal
Operating Inlet Qutlet Efficiency
Date Hours S0, NOx S0, NOx S0, NOx
*7/1
7/2 13 39 416 3 383 92.3 7.9
7/3 24 11 311 2 261 81.8 16.1
7/4 12 17 233 2 194 88.2 16.7
7/5 5 77 451 3 330 96.1 26.8
7/6 24 105 391 3 282 97.1 27.9
777 18 94 303 2 233 97.9 23.1
7/8 16 59 398 3 279 94.9 29.9
7/9 24 62 3Jégd 2 250 96.8 30.6
7/10 19 77 296 2 188 97.4 36.5
7/11 24 47 358 2 236 95.7 34.1
7712 20 51 349 2 259 96.1 25.8
7/13 24 44 344 2 335 95.5 2.6
7/14 24 46 308 2 303 55.7 1.6
7/15 24 19 314 2 322 89.5 -=-2.5
7/16 24 11 270 2 275 81.8 -1.9
7/17 19 27 311 3 354 88.9 -13.8
7/18 24 12 271 3 254 75.0 6.3
7719 24 46 337 2 299 95.7 11.3
7/20 13 49 Jjo2 2 263 95.9 12.9
7/21 20 108 308 2 308 g8.1 1.0
7722 20 20 315 2 278 80.0 11.7
7/23 8 106 320 3 297 97.2 7.2
*7/24
*7/25 .
7/26 12 59 385 4 349 93.2 9.4
7727 24 61 311 2 298 96.7 4.2
7728 18 118 365 2 330 98.3 9.6
7/29 24 101 355 3 337 97.0 5.1
7/30 24 121 425 3 393 87.5 7.5
7/31 24 60 299 3 293 95.0 2.0
Total 549
Weighted 57 333 2 291 95.9 12.4
average

*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.
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Period 13 Operating Data - 1993

Removal
Operating Inlet OQutlet Efficiency

Date Hours 50, NOx 50, NOx  so, NOx
8/1 24 115 252 2 248 98.3 l.86
8/2 23 158 291 2 261 98.7 10.3
8/3 8 105 326 3 286 97.1 12.3
8/4 22 163 337 3 305 98.2 9.5
8/5 24 128 302 3 300 97.7 G.7
8/6 8 69 249 2 243 87.1 2.4
*
8/7

*8/8

« 8/9 10 134 335 3 352 97.8 =5.1
8/10

8/11 24 47 260 2 217 95.7 16.5
8/12 15 103 237 2 197 98.1 16.9
8/13 24 53 260 2 203 %6.2 21.¢%

*8/14 18 110 252 2 201 98.2 20.2
8/15

8/16 16 52 212 2 168 96.2 20.8
8/17 19 11 295 2 215 81.8 27.1
8/18 24 36 254 2 179 24.4 29.5
8/19 24 9 277 2 188 77.8 32.1
g8/2Q 24 186 238 2 is52 87.5 36.1
B/21 18 39 327 2 208 94.9 36.4
8/22 24 10 268 2 i80 80.0 32.8

*8/23 6 7 220 2 159 71.4 27.7
8/24

8/25 15 33 299 4 196 87.9 34.4
8/26 6 29 251 4 172 86.2 131.5
8/27 4 24 322 4 251 83.3 22.0
8/28 14 69 306 7 238 go.9 22.9
8/29 22 160 410 14 273 91.3 33.4
8/30 24 193 317 16 217 91.7 31.5
8/31° 24 198 356 14 227 92.9 36.2

Total 464

Weighted 86 288 4 223 95.0 22.6

average

*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.
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Period 14 Operating Data - 1993

Removal
Operating Inlet Outlet Efficiency
Date Hours S0, NOx S0, NOx 50, NOx
9/1 24 66 225 8 186 87.9 17.3
9/2 24 87 232 7 161 92.0 ' 30.6
9/3 18 334 358 23 225 93.1 37.2
9/4 24 175 353 11 197 93.7 44.2
9/5 23 233 376 14 206 94.0 45.2
a/6 14 205 365 14 229 93.2 37.3
9/7 24 324 336 21 187 93.5 41.4
9/8 24 235 274 12 127 94.9 353.6
9/9 12 157 238 9 143 94.3 39.9
9/10 24 11ls6 203 9 149 92.2 26.6
2/11 24 68 213 8 294 88.2 -38.0
*9/12 20 78 270 3 218 96.2 19.3
9/13
9/14 10 68 276 7 345 89.7 -25.0
9/15 24 58 227 6 197 89.7 13.2
9/16 24 43 214 6 200 86.0 6.5
9/17 16 54 203 7 187 87.0 7.9
9/18 4 45 243 6 170 86.7 30.0
9/19 20 36 296 8 223 77.8 24.7
9/20 13 38 290 7 1¢8 81i.6 31.7
9/21 24 43 293 3 194 3.0 33.8
*9/22 9 44 257 3 164 93.2 36.2
9/23
Total 405
Weighted 124 274 9 199 92.4 27.4
average

*Periods when no data are shown represent days when the
cement plant, the Recovery Scrubber, or the data collection
system were not functioning.
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APPENDIX H

Tabulation of Selected Inlet/Outlet §0, Data and
Corresponding Removal Efficienclies



RECOVERY SCRUBBER S027 SCRUEBING EFFICIENCY 1993
Less than 10CLb/H S02 input:

M ouT RECCOVERY IM _oauT

A
m
)
0

A

JERY
22 3 8&5.4 : 2C = FA=I
12 2 83.32 8 Z 52.2
72 7 F0.3 28 4 85.7
53 el ?0.S 14 4 71.4
i= 4 73.0 i 3 78.5
13 3 80.0 ie 4 77.8
74 13 74.3 = 7 83.7
3 14 32.% 12 3 73,0
17 2 88.2 22 3 8s4.4
3 2 50.0 & 3 30.0
23 4 3z.56 14 I 78.4
14 4q 71.4 F 2 77.8
10 Iz 70.0 13z ! 2.3
27 4 35.2 k4= z 5.7
9 LG g8e.% g4 2 ?7.9
29 5 B82.8 13 3 75.9
=0 7 854.0 14 z 78.5
23 4 82.6 2 2 77.8
15 4 7.3 13 ! ?2.3
32 4 87.5 98 5 5.7
=3 & 79.3 4 2 7.7
z 2 2.9 51 I 75.9
22 i1 23.40 27 2 R2.4
156 4 73.0 27 2 2.4
7 =] B89.5 74 2 7.2
22 = 2.9 8 3 52,82
2 3 85.7 16 2 87.5
4 S 85.3 146 2 87.3
g =] 82.8 7 2 71.4
27 4 85.2 57 2 95.5
28 = 32. & 1 I.3
33 2 89.Z2 56 2 75.4
S| 2 8&.,7 it 3 7z2.7
=] 2z 73.0 0 3 5.7
0 3 2.3 69 Z ?5.7
=19, 19 87.5 42 2 ?3.2
75 8 89.5 473 2 e .
z7 & 83.8 S z 94,5
9 3 B7.2 bl 2 &0.0
& 2 &&6.7 1& 2 87.5
23 S 80.0 4 1 73.0
It 3 83.9 2 2 83.3
13 3 41.35 4 ! 75.0
3 I 52.5 ? 2 77.8
43 4 0.7
Average 82.019

e: One cair of data were gollected from each cdav of RS operaticr
g 1993: usually the third from the last hour oroviding %he
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APPENDIX I
Graphs of Daily Inlet and Outlet SO, Emissions
versus
Time

for 14 Operational Time Periods
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Appendix J
Graphs of Daily Inlet and Outlet NOx Emissions
Versus
Time
For 14 Operational Time Periods
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APPENDIX K

Report for Research Triangle Institute



HC1 MACT STANDARDS DEVELOPMENT PROJECT
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EXECUTIVE SUMMARY

In response to a letter dated July 26, 1993, requesting
information about the Passamaguoddy Technology Recovery
Scrubber™ (the Recovery Scrubber) with respect to Research
Triangle Institute's (RTI) contract with the US EPA to
provide technical support for development of "MACT* standards
for the 189 hazardous air pollutants (HAPs) as called for in
the Clean Air Act Amendments of 1990, and more specifically,
control of HCl emissions from portland cement kilns, we are
forwarding the following information.

The Recovery Scrubber, was originally developed by Dr.
Garrett L., Morrison to address two environmental problems
facing the Dragon Products Company, Inc. cement plant
{(Dragon) in Thomaston, Maine. The first was a solid waste
dlsposal problem, cement kiln dust (CKD), and the second was
. emissions of SO, in flue gases from their wet process
portland cement kiln. The Recovery Scrubber was selected in
Round II of the U, S. Department of Energy's (DOE) Innovative
Clean Coal Technology (CCT) program for partial funding. The
DOE has been very supportive of this project.

The Recovery Scrubber removes more than 98% of the HCl in
exhaust gases, as demonstrated in pilot scale testing by
Acurex Corp. at EPA's laboratory in Research Triangle Park,
NC. This technology also removes SO, at greater than 92%
removal efficiency as consistently demonstrated at the full
scale prototype at Dragon and, in the process, renovates
cement kiln dust (CKD) so that it may be recycled by a cement
plant rather than landfilled as in the past. In addition,
particulate emissions testing on the full scale prototype has
demonstrated a particulate emission rate from the Recovery
Scrubber of about 0.006 grains per SCF (15 mg/NM ).

BACKGROUND

Calcium, silica, iron, and alumina are some of the necessary
elements and compounds required to produce portland cement.
Alsa, several trace elements that are not required are
present. Potassium is one of these elements that is present
and is not only not required but is deleterious to the long
term durability of cement products. Potassium has a
relatively low boiling point; and, at the temperatures
achieved in a cement kiln, several potassium compounds boil
or vaporlze As gases travel to cooler parts of the klln,
potassium compounds condense onto fine dust partlcles in the
exhaust gas stream. Consequently, CKD captured in the dust
collector at the rear of a portland cement Kiln contains
elevated levels of potassium. Since potassium is not good
for cement, CKD is landfilled at many cement plants.



The Passamagquoddy Technology Recovery Scrubber™ uses CKD as
the reactant for exhaust gas scrubbing. Potassium in the CKD
reacts with and removes acid gases (S0,, HCl, etc.) from
exhaust gases with the resultant production of potassium
sulfate or potassium chloride, both valuable commercial
fertilizers. Exhaust gases are cleaned of acid rain
producing compounds; potassium is removed from CKD and it can

therefore be recycled; and valuable products are produced
from waste materials.

The Recovery Scrubber, in many preliminary feasibility
studies conducted for numerous cement companies, generally
operates at a net annual profit. That is, the value of the
products produced or expenses that may be avoided when using
the Recovery Scrubber exceeds the costs of maintenance and
operation of the Recovery Scrubber.

COST/BENEFIT ESTI S FOR T MOD

In all 9 cases examined, application of the Recovery Scrubber
resulted in net income to the model plant under study. As
can be seen in the Financial Summary below, the calculated
capital cost ranged from a high of nearly $19 million to a
low of less than $6 million. The estimated net benefits
ranged from a low of over $700,000 per year to nearly $3.1
million per year. A simple pay back period was also
calculated by dividing the capital cost by the annual net
income to get a payback period for the Recovery Scrubber
installations. The payback periods ranged from 5 years to
8.4 years. While investment in the models with shorter
payback periods may be justifiable on a purely financial
basis, it must alsc be emphasized that even in the least
beneficial case studied, in less than 8.5 years, the Recovery

Scrubber generated sufficient income to pay for its initial
installation.

Financial Summar
Estimated Estimated Number of Years
Capital Annual Net to Pay Back
..Costs Benefjts  _ Investment
Model Kiln A
5 ppm HCl 12,067,804 2,118,648 5.7
12 ppm HC1 13,747,448 2,096,628 6.6
100 ppm HCl 17,556,569 3,057,912 5.7
Model Kiln B
5 ppm HC1 10,967,819 2,214,956 5.0
12 ppm HC1 12,671,503 2,035,172 6.2
100 ppm HCl 14,709,738 1,955,910 7.5
Model Kiln C
5 ppm HCl 5,956,540 708,006 8.4
12 ppm HCL 7,893,347 1,038,919 7.6
100 ppm HCl 18,986,664 3,011,356 6.3



1.0 INTRODUCTION

In the letter to Dr. Garrett L. Morrison from Mr. Jeffrey W.
Portzer, dated July 26, 1993, a numbered list of gquestions
was presented on page 2. To respond as completely as
possible Passamaquoddy Technology will attempt to address
each question in order.

2.0 QUESTION 1: DESCRIPTION OF THE PROCES88 AT DRAGON PRODUCTS

In the Recovery Scrubber, dry CKD is mixed with water to form
a dilute slurry. Exhaust gas, generally 200°F or warmer is
passed through a heat exchanger where it is cooled. The CKD-
water slurry and cooled flue gas are then brought into
contact with each other, and allowed to react to perform both
CKD renovation and flue gas scrubbing.

Reacted CKD undergoes significant chemical change during the
process (see Table 1). It is freed of soluble alkali (Na and
K) and significantly reduced in calcium sulfate content.
Calcxum, from dissolved gypsum (CasSO,) and calcined limestone
(CaoQ), is prec;pltated as calcium carbonate (CacoO4) . Reacted
CKD at this point in the process has essentially the same
composition as kiln feed.

Reacted slurry is separated into a liquid and a solid
fraction (thickened slurry). The liquid fraction containing
dissolved material is pumped to an evaporator where water is
removed from the potassium salt sclution leaving solid
crystalline potassium sulfate. The processed CKD solids, as
a concentrated slurry, are washed with distilled water
(derived from the evaporation process) and returned to the
cement plant raw material preparation system.

Waste CKD, exhaust gases, and wastewater are inputs to the
process. Renovated CKD, potassium-based fertilizer (either
KCl or K,50,), scrubbed exhaust gas, and distilled water are
process outputs. No waste is generated.

Process Details (see Figure 1 - Process Flowsheet)

A vortex type slurry mixer is located on top of the reaction
storage tank. CKD is conveyed to the vortex mixer by a screw
conveyor/elevator combination. Reacted slurry from the
reaction storage tank is pumped to the vortex mixer at 300 -
500 GPM and injected tangentially at four points around the



TABLE 1

Chemical reactions in the Recovery Scrubber.

Exhaust Gas Reactions

SO, + H,0 > 2H" + S0,™ (in solution)

H,50; + %0, > 2H* + 50, (in solution)

co,” + H,0 > 2H" + €03 (in solution)
CKD Reactions

ca0 + H,0 > ca*™ + 20H” (in solution)

Ca(OH), + CO,"

> Caco; + H,0 (insoluble)

Caso,"” > ca™ + 80,7 (in solution)
K,S0, > 2K* + 50, (in solution)
K,0 + H,0 > 2K* + 20H” (in solution)

Reactions Between Products of Exhaust Gas and CKD Reactions

2KOH + H,SO,

> K,80, + 2H,0 (soluble)

Ca(OH), + H,CO,

> CaC0, + 2H,0 (insoluble)

ca*™ + co,” > CacCo, (insoluble)

+ =
2K* + S0,

> K,50, (soluble)
* Slurry in reaction tank is saturated with CO,.

**Greater than 100 times more soluble that CaCO,; at Recovery
Scrubber reaction conditions (in water, 140°F)

periphery of the vortex. CKD is dropped into the center of
the vortex, mixed with reacted slurry and immediately
discharged into the reaction storage tank. Process make-up
water is added to the reaction storage tank to maintain the
desired slurry moisture content.

After CKD is mixed to form a slurry it is used in the
reaction tank. The reaction tank is a dual purpose sub-
system where the CKD slurry is used as the scrubbing reagent
for the flue gas, and where flue gas, dissolved in water,
simultaneously rencovates CKD. Exhaust gas bubbles through a
depth of slurry rather than having the slurry sprayed into

-h -



Scruboed exhzust out

Kiln exhaust

sectling
T tanks

evataratar/ :
crysgallizer
saystem

—

g Potasginm snifite oct

Fiqure 1. Recovery Scrubber - Process Flow



the gas stream. This method of gas liquid contact provides
for very efficient scrubbing of the gas while maintaining a
chemical solution capable of dissolving calcium sulfate and
precipitating calcium carbonate. This result is the direct
opposite of limestone-based scrubber systems where calcium

carbonate is reacted to form a calcium sulfate waste sludge.

The reaction storage tank affords a long residence time for
CKD slurry to be in contact with water and flue gas. A long
residence time is necessary to dissolve and react minerals of
low solubility. Reacted CKD slurry from the reaction tank is
pumped to the settling tanks.

There are two settling tanks. The first recovers the most
concentrated alkali sulfate solution which is evaporated to
crystalllze potassium sulfate. Settled CKD from the first
tank is rinsed with distilled water and conveyed to the
second settling tank. Settled solids from the second tank
are conveyed to the cement plant raw material preparation
system for use as a raw material component. Water from the
second settling tank is recycled to the reaction storage tank
to provide process make-up water.

CKD which has been through the process exits the second
settling tank as a slurry of about 50 percent solids. At
Dragon, where the cement kiln is a wet process kiln, a slurry
is useful as direct feed to the raw mill. The slurry moisture
content is not a problem, simply a replacement for raw mill
make-up water.

For application to a dry process plant the slurry should be
substantially dewatered before reentering the raw material
stream. Water may be removed in cyclones, filters, settling
tanks, or thermal drying. The drying method to be applied to
a specific plant should be selected after detailed evaluation
of that plant. Careful study of a specific plant will
determine heat availability and best auxiliary method for
water reduction.

The potassium oxide content of reacted CKD is reduced to the
level of normal kiln feed or below so that return of the CKD
will not add alkali to the total raw material mix. The
sulfate content of reacted CKD is also significantly reduced.
Trace metals, particularly those that could render potassium
salts unsuitable for fertilizer use, and those that could
become progressively concentrated by reuse of CKD, must alse
be considered. Heavy metals, not already present as
insoluble oxides, generally precipitate as the insoluble
oxide, sulfate or carbonate in the Recovery Scrubber process.
The heavy metals are then separated from the liquid fraction
which feeds the crystallizer. They are returned with the
reacted CKD to the cement plant as raw material. Therefore,
the crystallized solid potassium sulfate salt has
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nondetectable to very low levels of heavy metals. Heavy
metals may be reduced to whatever level is desired by
appropriate, selective precipitation.

The recouperator-crystallizer or evaporator is a multiple
function sub-system. It is the beginning of the process for
input of gaseous material and is also the source for much of
the water, and the major portion of the heat, used by the
process. The recouperator first cools the hot flue gas prior
to it being used for CKD renovation. <Cooling is necessary to
prevent excessive evaporative loss of water from the CKD-
water slurry during reaction. Cooling also condenses exhaust
gas moisture for recovery and use in the system and permits
use of fiberglass as an economical construction material.

The recouperator also captures energy for evaporating water
from the potassium sulfate sclution obtained by CKD
renovation. The recouperator is a direct contact heat
exchanger. Water is sprayed countercurrent to the exhaust
gas flow thus cooling the gas and heating the water. The
heated water is circulated to a flash tank operating under
vacuum where the water flashes to low temperature steam.
This steam is circulated through a shell and tube heat
exchanger which transfers the thermal energy to the
crystallizer circuit.

Water vapor from the crystallizer is condensed for reuse.
Because it is good quality distilled water it could be made
available for plant use or, with some additional treatment,
for boiler make-up water.

Potassium sulfate crystals produced in the crystallizer pass
through a centrifuge and to a pelletizer to form a granular
product suitable for fertilizer use. The pellets are then
dried and conveyed to storage for shipment.

3.0 QUESTION 2, 3, AND 4: PURCHASBED EQUIPMENT COST, PREIGHT,
AND ESTIMATE OF INSTALLATION AND ERECTION COST

Appendix A and Appendix B provide some of the assumptions and
process calculations used for estimating the capital cost of
a Passamaquoddy Technology Recavery Scrubber™ for each of the
nine cases described in the U.S. EPA HCl MACT Standards
Development Project. These costs include freight to
Thomaston, Maine., Item 4 in each of the following tables
provides an estimate of the installation and erection costs.



The following assumptions, scaling equation and exponents
have been applied to the full size installation at Dragon to
estimate the capital cost to purchase and install a Recovery
Scrubber:

r
Cost 2 [ Size 2 ]

=

Cost 1 [ Size 1]

EXPONENTS (r= ):

Gas dependent 0.6
Dust dependent 0.6
Product dependent 0.7
Gas, dust, and product dependent 0.9

Also:
Assume cost of a second crystallizer is 50% of the first.

Assume maximum cost of single crystallizer is twice the base
case cost.



3.1 COST ESTIMATES - MODEL KILN A

TABLE 2

Model Kiln A Cost Estimate Worksheet

(in US dollars, unless otherwise noted)

DATA:

5 ppm HCl1 12 ppm HCl 100 ppm HC1

Base Case
Gas volume, acfm 225,000 273,000
Dust, TPH 10.5 7
Salt product, TPH 0.4 0
Chlerine, TPD 0
GAS DEPENDENT
Recouperator 450,000 505,360
Reaction tank 607,000 681,674
Fan 119,000 133,640
stack, ducting, etc 316,000 354,875
Sub-Total 1,492,000 1,675,549
DUST DEPENDENT
Storage, tanks,etc 552,000 451,089
PRODUCT DEPENDENT
Crystallizer 2,000,000 2,971,116
Pelletizer, storage 225,000 334,250
Second Crystallizer 0
Sub-Total 2,225,000 3,305,366
GAS, DUST, AND PRODUCT DEPENDENT
Field erection 2,500,000 3,105,349
Other 865,000 1,074,451
Sub-Total 3,365,000 4,179,800
FIXED CQSTS
Controls 188,000 188,000
Emission monitoring 109,000 109,000
Process design 1,162,000 1,162,000
Engineering design 997,000 997,000
Sub-Total 2,456,000 2,456,000
ELECTROLYSIS (Cl removal) 0

GRAND TOTAL 10,090,000

12,067,804

5
7

273,000
8.
0.
0
505,360
681,674
133,640
354,875

1,675,549
468,899

2,656,402
298,845
1,328,201
4,283,448
3,613,337
1,250,215
4,863,552
188,000
109,000
1,162,000
997,000
2,456,000

0

273,000

10.
1.
10.

505,360
681,674
133,640
354,875

1,675,549

536,075

3,687,875
414,886

0
4,102,761
3,555,857
1,230,327
4,786,184
188,000
109,000
1,162,000
997,000
2,456,000

4,000,000

13,747,448 17,556,569

0
1
5



3.2 COST ESTIMATES - MODEL KILN B

TABLE 3

Model Kiln B Cost Estimate Worksheet

(in US dollars, unless otherwise noted)

Base Case

5 ppm HCl 12 ppm HCl 100 ppm HC1

DATA:
Gas volume, acfm 225,000 65,000 65,000 65,000
Dust, TPH 10.5 4.0 4.0 4.0
Salt product, TPH 0.4 0.8 0.7 0.8
Chlorine, TPD 0 0 11.0
GAS DEPENDENT
Recouperator 450,000 213,624 213,624 213,624
Reaction tank 607,000 288,156 288,156 288,156
Fan 119,000 56,492 56,492 56,492
Stack, ducting, etc 316,000 150,012 150,012 150,012
Sub-Total 1,492,000 708,284 708,284 708,284
DUST DEPENDENT
Storage, tanks,etc 552,000 309,358 309,358 309,358
PRODUCT DEPENDENT
Crystallizer 2,000,000 3,385,269 2,959,079 3,249,010
Pelletizer, storage 225,000 380,843 332,896 365,514
Second Crystallizer 0 1,479,540 0
Sub-Total 2,225,000 3,766,112 4,771,515 3,614,524
GAS, DUST, AND PRODUCT DEPENDENT
Field erection 2,500,000 2,769,736 3,288,519 2,690,618
Other 865,000 958,329 1,137,827 930,954
Sub-Total 3,365,000 3,728,065 4,426,346 3,621,572
5. FIXED COSTS
Controls 188,000 188,000 188,000 188, 00C
Emission monitoring 109,000 109,000 109,000 109,000
Process design 1,162,000 1,162,000 1,162,000 1,162,000
Engineering design 997,000 997,000 997,000 997,000
Sub-Total 2,456,000 2,456,000 2,456,000 2,456,000
6. ELECTROLYSIS (Cl removal) 0 ¢ 4,000,000
7. GRAND TOTAL 10,090,000 10,967,819 12,671,503 14,709,738

-11~-



3.3 COST ESTIMATES - MODEL KILN C

TABLE 4

Model Kiln ¢ Cost Estimate Worksheet
(in US dollars, unless otherwise noted)

DATA:

S5 _ppm HCl 12 ppm HC1 100 ppm HC)

tase Case
Gas volume, acfn 225,000 5,182
Pust, TPH 10.5 0
Salt product, TPH 0.4 o
Chlorine, TPD 1
GAS DEPENDENT
Recouperator 450,000 46,836
Reaction tank 607,000 63,177
Fan l1i9,000 12,386
Stack, ducting, etec 316,000 32,890
Sub-Total 1,492,000 155,289
DUST DEPENDENT
Storage, tanks,etc 552,000 65,910
PRODUCT DEPENDENT
Crystallizer 2,000,000 694,702
Pelletizer, storage 225,000 78,154
Sub-Total 2,225,000 772,856
GAS, DUST, AND PRODUCT DEPENDENT
Field erection 2,500,000 673,466
Cther 885,000 233,018
Sub-Total 3,365,000 906,485
. FIXED COSTS '
Controls 188,000 188,000
Emission monitoring 109,000 109,000
Process design 1,162,000 1,162,000
Engineering design 997,000 997,000
Sub-Total 2,456,000 2,456,000
ELECTROLYSIS (Cl removal) 1,600,000
GRAND TOTAL 10,090,000 5,956,540.

P W

12,954
0
0
2

81,1861
109,477
21,463
56,993

269,094
114,213
1,319,351
148,427
1,467,778
1,178,501
407,761
1,586,262
188,000
109,000
1,162,000
997,000
2,456,000
2,000,000

7,893,347

*

129,541

8
2
7

323,108
435,837

85,444
226,894

1,071,283
454,688
4,000,000
450,000
4,450,000
3,383,873
1,170,820
4,554,693
188,000
109,000
1,162,000
997,000
2,456,000
6,000,000

18,986,664
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4.0 QUESTION 5: ESTIMATE OF PRESSURE DROP FROM INLET FLANGE
TO STACK OUTLET

The pressure drop from the inlet flange to the stack outlet
at the Dragon installation ranges between 5 - 8 inches WC.
This would be typical for other installations.

5.0 QUESTION 6: OUTLET GAS CONDITIONS

The outlet gas would be approximately 140°F. The S0, would
be reduced by 92%, the HCl would be reduced by 98%, and the
particulate grain loading would be a maximum of 0.006 grains
per SCF, 1In each case the moisture content of the exhaust
gas would be at the saturation point.

6.0 QUESTION 7: OPERATING UTILITY REQUIREMENTS

The Dragon prototype has approximately 800 kW of connected
electrical equipment. An estimate of the electrical
requirements is provided in Table 5.

TABLE 5
Estimated Electrical Requirements

(all values are kW)

Model Kiln A Model Kiln B Model Kiln ¢

5 ppm HC1 850 250 200
12 ppm HC1 950 250 500
100 ppm HC1 2,500 1,900 3,800

All values for Model Kiln C and all values for 100 ppm HCl
include substantial power requirements for electrolysis for
the production for recovery and sale of chlorine gas.
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7.0 QUESTION 8: LIQUID FLOWS
7.1 Becrubber fluid circulation rate.

Liquid circulation rates are very site and process specific.
No estimate can be provided at this time, however, the
indicated power requirements in Table 5 above does include an
estimate of the power required for pumping fluids.

7.2 Process water makeup flow rates

The prototype at Dragon requires approximately 20 GPM of make
up water. Water balance and makeup water requirements are
site specific and more detailed information would be required
to determine water requirements.

7.3 Blowdown flow rate
There is no blowdown when using the Recovery Scrubber,
7.4 Wastewater flow rate and characteristics

The Recovery Scrubber does not produce wastewater or any
other waste streams. It recycles wastewater and other waste
streams and produces valuable by-products (potassium-based
fertilizer, cement plant kiln feed, etc¢) with global markets.

8.0 QUESTION 9: REAGENT CONSUMPTION RATE

The Recovery Scrubber uses cement kiln dust (CKD) as the
reagent to scrub exhaust gases from a cement kiln. No
additional reagent is required. However, if it is
econcomically advantageous, a cement plant may also use other
caustic waste from other industries (e.g., biomass ash from
the wood products industries) as a scrubbing reagent in the
Recovery Scrubber and recycle them into valuable by-products
and cement plant kiln feed,

If heavy metals are to be recovered from CKD, reagents may be

regquired to precipitate heavy metal compounds. Reagent use
will depend on heavy metal concentration in CKD.
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9.0 QUESTION 10: OPERATING LABOR REQUIREMENTS

The Recovery Scrubber prototype at the Dragon cement plant
has a net operating labor requirement of a negative two (2)
people. Prior to installation of the Recovery Scrubber,
Dragon landfilled an average of 250 tons of CKD per day.

This represented about 10% of their raw material requirement,
which, in turn, represented 10% of their mining labor
requirements. In addition, personnel were required to haul
CKD to the landfill and to maintain the landfill. Additional
personnel were required to test and treat collected leachate
from the CKD landfill. It is estimated that the net
reduction in labor represents, at a minimum, two (2) full
time employees.

10.0 QUESTION 131i: ANNUAL MAINTENANCE REQUIREMENTS

The estimated annual maintenance costs, for labor, parts and
materials at the Dragon plant is $100,000. In Table 6 -
Annual Maintenance Expenses, estimates for each of the model
plants have been made.

TABLE 6

A int e e

Model Xiln A Model Kiln B Model Kiln C

5 ppm HC1 $150, 000 $150,000 $150,000
12 ppm HC1 $100,000 $110,000 $110,000
100 ppm HCl $50,000 $100, 000 $100,000
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11.0 ANNUAL NET SAVINGS FROM RECOVERY SCRUBBER OPERATION

In addition to the eleven questions above, Passamaquoddy
Technology was asked to define "typical" CKD compositions and
rates for the model plants, and to use those values for the
budgetary estimates. Appendix A provides the assumptions
used in determining the calculated annual net savings
{including annual operating costs) and the process reactions
when using a Passamaquoddy Technology Recovery Scrubber™ at
the three model cement plants emitting the specified levels
of HCl. Appendix B provides the process calculations used in
determining the calculated annual net savings.

11.1 MODEL KILN A

11.1.1 ANNUAL QUANTITIES - MODEL KILN A
TABLE 7

Model Kiln A
Annual Tonnages When Renovating CKD, and

Scrubbing HC)l and SO, Emissgions with a Recovery Scrubber

(all flgures are tons per year)

S PPM HC1 12 PPM HCl 100 PPM HC1

CKD to RS 59,400 63,360 79,200
CKD from RS 61,618 65,498 81,972
K,S0, 5,621 5,067 8,842
KCl . . 0 441 0
S0, Allowances 1,146 1,146 1,146
Chlorine gas 0 0 3,474
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11.1.2 ANNUAL SAVINGS AND AVOIDED COSTS -

MODEL KILN A

TABLE 8

Estimate of Annual Economic Benefits for Model Kiln A

(in dollars, on an annual basis)

5_PPM HC1
Value of K,50,!
(5,621 T) ($240/T) 1,349,0402
(5,067 T)($240/T)
(8,842 T) ($240/T)
Value of Kcll
(441 T) ($100/T) 0

Value of CKD as KF
(61,618 T) ($6/T) 369,708
(65,498 T) ($6/T)
(81,972 T) ($6/T)

Value of Chlorine gas
(3,474 T) ($150/7T) 0

Avoided CKD landfill
(59,400 T) ($11/T) 653,400
(63,360 T)($11/T)
(79,200 T) ($11/T)

S02 Allowances

(1,146 T) ($250/T) 286,50
Sub-Total 2,658,648
Elect for Cl, prod

(3,474 T) ($200/T) 0
Annual Maint. Costs - 150,000

Annual Operation Costs -_39%0,000
ANNUAL NET BENEFIT 2,118,648

Notes:

12 PPM HC1

1,216,080

44,100

392,988

696,960

500

2,636,628

0
- 150,000
-_390,000
2,096,628

100 PPM HC1

2,122,0802

491,832

521,100

871,200

286,500

4,292,712

- 654,800
- 150,000

~-_390,000

3,057,912

1A mixed salt product may be separated by selective

crystallization.

2Na is less than 3% of the combined salt product and will
not, therefore, detract from the value of the K,S0, and

consequently, will not be removed separately.
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11.2 MODEL KILN B

11.2.1 ANNUAL QUANTITIES - MODEL KILN B

TABLE 9

Model Kiln B
Annual Tonnages When Renovating CKD, and

Scrubbing HC1l and SO, Emissions wjth a Recovery Scrubber
(all figures are tons per year)

S PPM HC] 12 PPM HCl 100 PPM HC]
CKD to RS 31,680 31,680 31,680
CKD from RS 34,056 33,502 32,155
K,S0, 6,686 5,797 6,450
KC1l 0 469 0
S0, Allowances 1,130 1,130 1,130
Chlorine gas 0 0 3,620
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11.2.2 ANNUAL SAVINGS AND AVOIDED COSTS -
MODEL KILN B

TABLE 10

Estimate of Annual Economjc Benefits for Model Kiln B

(in dollars, on an annual basis)

5 PPM HCl 12 PPM HC1 100 PPM HC1

Value of K,S0,

(6,686 T)($240/T) 1,604,640%

(5,797 T) ($240/T) 1,391,2802

(6,450 T) ($240/T) 1,548,0001
Value of KC1l

(469 T) ($100/T) 0 46,9002 0
Value of CKD as KF

(34,056 T) ($6/T) 204,336

(33,502 T) ($6/T) 201,012

(32,155 T) ($6/T) 192,930
Value of Chlorine gas

(3,620 T)($150/T) 0 0 543,000
Avoided CKD landfill '

(31,680 T) ($11/T) 348,480 348,480 348,480
502 Allowances

(1,130 T)($250/T) 282,500 82,500 282,500

Sub-Total 2,439,956 2,270,172 2,914,910
Elect for Cl, prod

(3,620 T) ($200/T) 0 0 - 724,000
Annual Maint. Costs - 100,000 - 110,000 - 110,000
Annual Operation Costs -_125,000 -_125,000 -_125,000
ANNUAL NET BENEFIT 2,214,956 2,035,172 1,955,910

Notes:

1Na is less than 3% of the combined salt product and will
not, therefore, detract from the value of the X,50, and
consequently, will not be removed separately.

2A mixed salt product may be separated by selective
crystallization.
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11.3 MODEL KILN C
11.3.1 ANNUAL QUANTITIES - MODEL KILN C

TABLE 11

Model Kiln C
Annual Tonnages When Renovating CKD, and

Scrubbing HCl and SO0, Emissions with a Recovery Scrubber
(all figures are tons per year)

5 PPM HC1 12 PPM HC] 0 PM HC1

CKD to RS 2,376 6,019 60,192
CKD from RS 1,980 4,9%0 66,449
K,50, B1l1l 2,058 8,735
KCl 0 0 0
SO0, Allowances 2,276 2,276 2,276
Chlorine gas 373 903 7,297
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11.3.2 ANNUAL SAVING8 AND AVOIDED COBTS -
MODEL KILN C

TABLE 12
Estimate of Annual Economic Benefits for Model Kiln C
(in dollars, on an annual basis)
5 PPM HC1 12 PPM HCl1 100 PPM HC1

Value of K,50,4

(811 T) ($240/T) 194, 6401

(2,058 T)($240/T) 493,920

(8,735 T) ($240/T) 2,096,400%
Value of CKD as KF

(1,980 T) ($6/T) 11,880

(4,990 T) ($6/T) 29,940

(66,449 T) ($6/T) 398,694
value of Chlorine gas

( 373 T)($150/T) 55,950

( 903 T)($150/T) 135,450

(7,297 T)($150/T) 1,094,550
Avoided CKD landfill

( 2,376 T)($11/7T) 26,136

( 6,019 T)($11/T) 66,209

(60,192 T) ($11/T) 662,112
8502 Allowances

(2,276 T)($250/T} 569,000 569,000 69,000

Sub-Total 857,606 1,294,519 4,820,756
Elect for C1l, prod

( 373 T)($200/T) - 74,600

( 903 T)($200/T) - 180,600

(7,297 T) ($200/7T) ~1,459,400
Annual Maint. Costs - 50,000 - 50,000 -~ 100,000
Annual Operation Costs -_25,000 -_25,000 ~__250,000
ANNUAL NET BENEFIT 708,006 1,038,919 3,011,356

Notes:
Na is less than 3% of the combined salt product and will

not, therefore, detract from the value of the K,50, and
consequently, will not be removed separately.
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APPENDIX A

ASSUMPTIONS



1.0 Recovery Scrubber Acid Gas Removal Efficiency

HCl removal efficiency of greater than 58% will be achieved
in all cases and an SO, removal efficiency of 92% has been
consistently demonstrated as a long term average at the full
scale prototype operating at the Dragon Products Company,
Inc. cement plant in Thomaston, Maine.

2.0 Value of By-Products and Avoided Costs

Value of K,S0, $240.00/T
Value of KCl $100.00/T
Value of returned CKD as feed $ 6.00/T
Value of SO, emissions credits $250.00/T

Value of Cl, gas $150.00/T
Cost to produce Cl, gas $200.00/T
Avoided CKD landfill costs $ 11.00/T

3.0 Model Kiln A

3.1 Chloride Distribution In Model Kiln A

Chloride introduced into a kiln system has been assumed to
partition as follows (actual distribution should be confirmed
for each application):

1% to clinker product
9% to stack gas (includes residual particulates)
90% to cement kiln dust
Therefore:

At 5 m H in exh as,

HCl emitted = 147,000 dscfm X 5 ppm = 0.735 dscfm
= 4,48 Lb/Hr HC1

[(4.48 Lb/Hr)/0.09]%(35.45/36.45)
48.4 Lb/Hr input
0.019% of KF

Then Cl input is

i u

This level of Cl in KF should not be a problem in a long kiln
so that no CKD needs to be wasted for chloride purging. It
is, however, assumed that 7.5 TPH of CKD is wasted for alkali
control.
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The Cl distribution for Mocdel Kiln A at 5 ppm HCl emissions
in the stack gases before installation of a Recovery Scrubber
is:

€l in with KF = 48.4 Lb/Hr = 0.019%
Cl out with CKD = 43.5 Lb/Hr = 0.29 %
Cl out with Clinker = 0,48 Lb/Hr = 0.0003%
HCl out with flue gas = 4.48 Lb/Hr = 5 ppm

At 1 m HCl in exhaust ,

HCl emitted = 147,000 dscfm X 12 ppm = 1.76 dscfnm
= 10.75 Lb/Hr
Then Cl input is ((10.75 Lb/Hr)/0.09]x(35.45/36.45)
116.1 Lb/Hr input
0.046% of KF

nnu

This level of Cl in KF is marginal for kiln build-ups and
electrostatic precipitator (ESP) operating problems.

However, it is assumed that 8.0 TPH of CKD is wasted for both
chloride and alkali control.

The €1 distribution for Model Kiln A at 12 ppm HCl emissions
in the stack gases before installation of a Recovery Scrubber
is:

Cl in with KF = 116.1 Lb/Hr = 0.046%
Cl out with CKD = 104.5 Lb/Hr = 0.65 %
Cl out with Clinker = 1.16 Lb/Hr = 0.0008%
HCl out with flue gas = 10.75 Lb/Hr = 12 ppm

At 100 m in exhaust gas,

HCl emitted = 147,000 dscfm X 100 ppm = 14.7 dscfm
= 89.6 Lb/Hr
Then Cl input is = [(89.6 Lb/Hr)/0.09]}%(35.45/36.45)
967.7 Lb/Hr input
0.387% of KF

This is considered an excessive level of chloride input and
it is assumed that 10 TPH of CKD must be wasted for chloride
control to avoid kiln build-ups and ESP operating problems.
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The Cl distribution for Model Kiln A at 100 ppm HCl emissions
in the stack gases before installation of a Recovery Scrubber
is:

Cl in with KF = 967.7 Lb/Hr = 0.387%
Cl out with CKRD = 870.9 Lb/Hr = 4.35 %
Cl out with Clinker a 9.68 Lb/Hr = 0.006%
HCl out with flue gas = 89.6 Lb/Hr = 100 ppm

3.2 Typical CKD for Model Kiln A

Typical CKD compositions and rates for each of the model
plants have been estimated by Passamaquoddy Technology, L.P.
Below are the estimated CKD analyses and rates for Model Kiln
A.

TABLE 1
Mode iln = ica c is
(in percent)
_ Sppm HCY _l2ppm HCl 100ppm HC1
sio, 13.4 13.4 13.4
Al1,0, 3.9 3.9 3.9
Fe,0; 1.8 1.8 1.8
Cao 44.0 44,0 14.0
MgO 1.7 1.7 1.7
SO, 5.4 5.4 5.4
Kzo 5.45 5.45 6.45
Na,0 0.45 0.45 0.45
Cl 0.29 0.65 4.35
Lol 22.9 22.9 18.5
TPH 7.5 8.0 10.0
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4.0 Mcdel XKiln B
4.1 Chloride Distribution in Model Kiln B

Chloride introduced into the kiln system is assumed to
partition as described for Model Kiln A in Section 3.1.

The given HCl1l values for exhaust gas concentrations are
assumed to be for the total exhaust gas volume. It is
assumed, however, that effectively all the 50, and HCl
actually originate from the gas bypass and that only the
bypass gas and CKD need to be treated.

The bypass is assumed to be operated at 50% (relative to kiln
exhaust gas) for all three levels of HCl and the bypass dust
catch is 4 TPH.

Therefore:
At 5 m in e ust gas,

HCl emitted = 145,000 dscfm X 5 ppm = 0.725 dscfm
= 4.42 Lb/Hr HCl
Then Cl input is [(4.42 Lb/Hr)/0.09]1x(35.45/36.45)
47.7 Lb/Hr input
0.019% of KF

The €l distribution, for Model Kiln B at 5 ppm HCl emissions
in the stack gases before installation of a Recovery
Scrubber, is:

0.019%

Cl in with KF = 47.7 Lb/Hr =

Cl out with CKD = 43.0 Lb/Hr = 0.54 %
Cl out with Clinker = 0.48 Lb/Hr = (0.0008%
HCl out with flue gas = 4.42 Lb/Hr = 5 ppm
At Cl in e st gas,

HCl emitted = 145,000 dscfm X 12 ppm = 1.74 dscfm
= 10,61 Lb/Hr
Then Cl input is [(10.61 Lb/Hr)/0.09]1x(35.45/36.45)
114.5 Lb/Hr input ‘
0.046% of KF

wum
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The Cl distribution, for Model Kiln B at 12 ppm HCl emissions
in the stack gases before installation of a Recovery
Scrubber, is:

Cl in with KF = 114.5 Lb/Hr = 0.046%
Cl out with CKD = 103.1 Lb/Hr = 0.65 %
Cl out with Clinker = 1.14 Lb/Hr = 0.0008%
HC1l ocut with flue gas = 10.61 Lb/Hr = 12 ppm
At 100 m HCl in e st .

HCl emitted = 145,000 dscfm X 100 ppm = 14.5 dscfnm
= 88.3 Lb/Hr
Then Cl input is ((88.3 Lb/Hr)/0.09]x(35.45/36.45)
954.6 Lb/Hr input
0.382% of KF

The Cl distribution, for Model Kiln B at 100 ppm HCl
emissions in the stack gases before installation of a
Recovery Scrubber, is:

Cl in with XF = §554.6 Lb/Hr = 0.382%
Cl out with CKD = 859.1 Lb/Hr = 10.74 %
Cl out with Clinker = 9.55 Lb/Hr = 0.006%
HCl out with flue gas = 88.3 Lb/Hr = 100 ppn

4.2 Typical CKD for Model Kiln B

Typical CKD compositions and rates for each of the model
plants have been estimated by Passamaquoddy Technology, L.P.
Below are the estimated CKD analyses and rates for Model Kiln
B.

TABLE 2
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5.0 Model Xiln cC
5.1 Chloride Distribution in Medel Kiln C

Chloride introduced into the kiln system is assumed to
partition as described for Model Kiln A in Section 3.1.

Qur calculations indicate calculated equivalent chloride
levels in kiln feed at all HCl emission levels would exceed
the 0.015% limit beyond which air-suspension preheater and
precalciner kilns typically experience severe build-up and
cyclone plugging. Therefore, Model Kiln C must operate a
bypass to avoid severe plugging problems. However, we have
made our process calculations assuming minimum bypass
operation consistent with good operating practice for these
kiln types (actual bypass requirements would need to be
confirmed for each application).

The HCl values that have been provided for exhaust gas
concentrations are assumed to be for the total exhaust gas
volune. It is assumed, however, that effectively all the 50,
and HCl actually originate from the gas bypass and that only
the bypass gas and CKD need to be treated.

Depending upon the calculated kiln feed chloride
concentration, the necessary gas bypass has been estimated
for each level of HCl emission. The kiln exhaust gas
quantity has been calculated by scaling from the data
provided for Model Kiln B.

Therefore:

At m _HCl in exhaust gas,

HCl emitted = 292,000 dscfm X 5 ppn 46 dscfm

= 1.

= 8.9 Lb/Hr HCL
Then Cl input is (8.9 Lb/Hr)/0.09]%x(35.45/36.45)
96,11 Lb/Hr input

0.019% of KF

The €1 distribution, for Model Kiln C at 5 ppm HCl emissions
in the stack gases before installation of a Recovery
Scrubber, is:

Cl in with KF

Cl out with CXD

Cl out with Clinker
HC1l out with flue gas

96.1 Lb/Hr = 0.019%
86.6 Lb/Hr = 14.23 %
0.96 Lb/Hr = 0.0003%
8.9 Lb/Hr = 5 ppm

[ |

A 2% gas bypass is estimated to yield: 2,640 dscfm, and
0.304 TPH CXD
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At 12 m HC1l in exhaust gas,

HCl emitted = 292,000 dscfm X 12 ppm = 3,504 dscfm

= 21.3 Lb/Hr
Then Cl input is = [(21.3 Lb/Hr)/0.09]x(35.45/36.45)
230.7 Lb/Hr input

0.046% of KF

The Cl distribution, for Model Kiln € at 12 ppm HCl emissions
in the stack gases before installation of a Recovery
Scrubber, is:

Cl in with KF = 230.7 Lb/Hr = 0.046%
Cl out with CKD = 207.6 Lb/Hr = 13.66 %
Cl out with Clinker = 2.31 Lb/Hr = 0.0008%
HC1l out with flue gas = 21.3 Lb/Hr = 12 ppm

A 5% gas bypass is estimated to yield: 6,600 dscfm, and
0.76 TPH CKD

At 100 m in e ,

HCl emitted = 292,000 dscfm X 100 ppm 29.2 dscfm

= 177.9 Lb/Hr
Then Cl input is = [(177.9 Lb/Hr)/0.09]x(35.45/36.45)
= 1,922.3 Lb/Hr input

= 0,384% of KF

The Cl distribution, for Model Kiln C at 100 ppm HCl
emissions in the stack gases before installation of a
Recovery Scrubber, is:

Cl in with KF =1,922.3 Lbh/Hr = 0.387%
Cl out with CKD =1,730.0 Lb/Hr = 11.38 %
Cl out with Clinker = 19.22 Lb/Hr = 0.006%
HCl ocut with flue gas = 177.9 Lb/Hr = 100 ppm

A 50% gas bypass is estimated to yield: 66,000 dscfm, and
7.6 TPH CKD

- -



5.2 Typical CRD for Model Kiln C

Typical CKD compositions and rates for each of the model
plants have been estimated by Passamaquoddy Technology, L.P.
Below are the estimated CKD analyses and rates for Model Xiln
cC.

TABLE 3
Model Kiln € - Typical CKD Chemistry
(in percent)
Sppm HC1 l2ppm HC1 0 m _HC
sio, 11.1 11.3 15.0
Al,0,4 2.6 2.6 3.5
Fe,0; 1.6 1.6 2.1
CaQ 34.3 34.7 46.6
MgoO 1.8 1.8 2.4
50,4 11.0 11.0 6.0
K,0 18.0 18.0 7.9
Na,0 0.90 0.90 0.60
Cl 14.23 13.66 11.38
LOI 4.5 4.5 4.5
TPH 0.3 g.8 7.6
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APPENDIX B

PROCESS CALCULATIONS



1.0 INTRODUCTION

It is given that each kiln operates 24 hours/day and 330
days/year. Using the estimated kiln feed (KF), cement kiln
dust (CKD), clinker analyses and the given exhaust gas
analyses, the anions and cations available for reaction may
be calculated. The by-products produced by the Recovery
Scrubber may then be calculated.

2,0 MODEL KILN A
2.1 MODEL KILN A AT 5 PPM HCl EMISS8ION LEVEL

2.1.1 KF, CKD, CLINKER, AND EXHAUST GAS ANALYSES

Model Kiln A at 5 PPM Hcl!l
(in percent)

Typical Typical Typical
Kiln Feed Kiln Dust Clinker
sio, 13.6 13.4 22.0
A1,0, 3.3 3.9 5.2
Fe,0; 1.9 1.8 3.0
cao 42.8 44.0 65.2
MgO 1.8 1.7 2.9
SO, 0.6 5.4 0.5
K,0 0.66 5.45 0.58
Na,0 0.15 0.45 0.22
Ccl 0.019 0.29 0.000
LoI 35.5 22.9 0.1
TPH 125.1 7.5 75
ust Gas A igl

Temp (°F) 350

ACFM 273,000

DSCFM 147,000

H,0 % 18

Co, % 15

o, % 12

CO (ppmnm) 800

NOx (ppm) 400

S0, (ppm) 200

Particulate(gr/dscf) 0.03

HCl (ppm) 5

lThree kilns combined
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2.1.2 ANIONS AND CATIONS AVAILABLE

K,0 from CKD
.5 tph*0.0545)-(7.8tph*0.0066) ]*(2000 1b/T) = 714.5 peunds

714.1 1b / (94.2 lb/pound mole) = 7.59 pound moles

Na,Q from CKD
.5 tph*0.0045)-(7.8tph*0.0015) ]*(2000 1b/T) = 44.1 pounds

44,1 1b / (61.98 1lb/pound mole) = 0.712 pound moles

Sulfur from CKD
.5 tph*0.0540)-(7.8tph*0.0060) J* (2000 1lb/T) = 716.4pounds

716.4 1b S0O,/(80 lb SO;/pound mole) = 8.96 pound moles

Chlorine from CKD
.5 tph*0.0029)-(7.8tph*0.00019) )* (2000 1b/T) = 40.S4pounds

40.54 1lb C1/(35.45 1lb Cl/pound mole) = 1.14 pound moles

Sulfur from Stack Scrubbing
(314.5 1lb/hr)*(0.92 eff.) = 289.34 pounds S0,

289.34 1b S0,/(64 1lb SO,/pound mole) = 4.52 pound moles

chlori ta
(4.5 1lb/hr)*(0.98 eff.,) = 4.41 pounds Cl

4.41 1lb C1/(35.45 1lb Cl/pound mole) = 0.124 pound moles
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It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

Sulfur Chlorine K,0 Na,o
From CKD 8.96 1.14 7.59 0.712
From Exhaust 4.52 _0.3124 - -
Totals 13.48 1.264 7.59 0.712

Therefore, Recovery Scrubber reaction products would include:

NaCl Na,S0, K,80,
Pound Mcoles per hour 1.264 0.16 7.59
Pounds per hour 74 23 1,323
Tons per year 293 90 5,238

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber,
there would be 5.7 pound moles of sulfur remaining which
would be returned to the Kiln and incorporated into the
clinker product which would result in an acceptable increase
in the clinker S50, content of about 0.3%.

The 5,621 tons of combined salt product would have the
following analysis as a fertilizer:

SO, 52%
Cl 3%
X 42%
Na 3%

This product would be acceptable for sale as potassium
sulfate fertilizer.
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2.2 MODEL KILN A AT 12

2.2.1 KF,

CKD, CLINKER,

PPM HC1l EMISSION LEVEL

AND EXHAUST GAS ANALYSES

Model Kiln A at 12 PPM Hci!l
(in percent)

lThree kilns combined

-33-

Typical Typical Typical
Kiln Feed Kiln Dust Clinker
sio, 13.6 13.4 22.0
Al,0, 3.3 3.9 5.2
Fe,03 1.9 1.8 3.0
cao 42.8 44.0 65.2
Mg0 1.8 1.7 2.9
- S04 0.6 5.4 0.5
K,0 0.66 5.45 0.58
Na,0 0.15 0.45 0.22
cl 0.046 0.653 0.001
LOI 35.5 22.9 0.1
TPH 125.1 8.0 75
Exhaust Gas Analvsis?
Temp (°F) 350
ACFM 273,000
DSCFM 147,000
H,0 % 18
co, % 15
0, % 12
CC (ppm) 800
NOx (ppm) 400
S0, (ppm) 200
Particulate(gr/dscf) 0.03
HC1l (ppm) 12



2.2.2 ANIONS AND CATIONS AVAILABLE

K,0 from CKD
((8.0 tph*0.0545)~(8.3tph*0.0066) 1*(2000 1b/T) = 762.44pounds

762.4 1lb / (94.2 lb/pound mole) = 8.09 pound moles

Na,0 from CKD

[ (8.0 tph*0.0045)~(8.3tph*0.0015)]*(2000 1b/T) = 47.1 pounds

47.1 1lb / (61.98 lb/pound mole} = 0.760 pound moles

Sulfu om C
[(8.0 tph*0.0540)-(8.3tph*0.006) J*(2000 1lb/T) = 764.4 pounds

764.4 1b SO,/(80 lb SO;/pound mole) = 9.56 pound moles

Chlorine from CKD
{{8.0 tph*0.0065)~(8.3tph*0.00046)]* (2000 1b/T) = 96.36pounds

96.36 1lb Cl/(35.45 1lb Cl/pound mole) = 2,718 pound moles

Sulfu rom Stack Scrubbi
(314.5 lb/hr)*(0.92 eff.) = 289.34 pounds SO,

289.34 lb SO,/(64 1lb SO,/pound mole) = 4.52 pound moles

ch ine fro a crubbi
(10.7 1lb/hr)*(0.98 eff.) = 10.49 pounds Cl

10.49 1b C1/(35.45 1lb Cl/pound mole) = 0.296 pound moles



It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

Sulfur Chlorine K,0 Na,o0
From CKD 9.56 2.718 8.09 0.76
From Exhaust 4.5 0,286 -- -
Totals 14.08 3.014 8.09 0.76

Therefore, Recovery Scrubber reaction products would include:

NacCl KC1l K,80,
Pound Moles per hour 1.52 1.49 7.34
Pounds per hour 89 111 1,280
Tons per year 352 441 5,067

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber,
there would be 6.7 pound moles of sulfur remaining which
would be returned to the kiln and incorporated into the
clinker product which would result in an acceptable increase
in the clinker S0, content of about 0.4%.

The 5,860 tons of combined salt product would have the
following analysis as a fertilizer:

S0, 48%
cl 7%
K 43%
Na 2%

The chloride content of the combined salt product is
sufficiently high that potassium sulfate and potassium
chloride should be crystallized separately to enhance the
value of the by-products and improve the economics of the
system.
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2.3 MODEL KILN A AT 100 PPM HC1l EMISSION LEVEL
2.3.1 KF, CKD, CLINKER, AND EXHAUST GAS ANALYSES

Model Kiln A at 100 PPM Hcll

(in percent)

Typical Typical Typical
Kiln Feed Kiln Dust Clinker
SiOz 13.6 13.4 22.0
Al,0, 3.2 3.9 5.2
Fe,0, 1.8 1.8 3.0
Cao 42.6 44.0 65.2
MgO 1.7 1.7 2.9
SO, 0.6 5.4 0.5
K,0 0.75 6.45 0.50
Na,o 0.15 0.45 0.22
Ccl 0.387 4,35 0.006
LOT 35.3 18.5 0.1
TPH 125.1 10.0 75
Exhaust Gas Analysis?

Temp (°F) 350

ACFM 273,000

DSCFM 147,000

H,O % 18

co, % 15

0, % 12

cd (ppm) 800

NOx (ppm) 400

SO, (ppm) 200

Particulate(gr/dscf) 0.03

HCl (ppm) 100

lThree kilns combined
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2.3.2 ANIONS AND CATIONS AVAILABLE

K,0 from CKD
[(10 tph#*0.0645)~-(10.4tph*0.0075) ]*(2000 1b/T) = 1,134 pounds

1,134 1b / (94.2 lb/pound mole) = 12.04 pound moles

Na,O from CKD
[(10 tph*0.0045)-(10.4tph*0.0015))* (2000 1b/T)} = 58.8 pounds

58.8 1b / (61.98 lb/pound mole) = 0,949 pound moles

ulfu om C
[(10 tph*0.0540)=(10.4tph*0.006)]* (2000 lb/T) = $55.2 pounds

955.2 1lb S04/(80 1lb SO,/pound mole) = 11.94 pound moles

Chlorine from CKD
[ (10 tph#*0.0435)-(10.4tph*0.00387)]*(2000 1b/T) =789.5 pounds

798.5 1b C1/(35.45 1lb Cl/pound mole) = 22.27 pound moles

Sulfur from Stack Scrubbing
(314.5 1lb/hr)*{0.92 eff.) = 289.34 pounds SO,

289.34 1b S0,/(64 1lb SO,/pound mole) = 4.52 pound moles

Chlorine from Stack Scrubbing
(89.6 lb/hr)*(0.98 eff.) = 87.81 pounds Cl

87.81 1lb C1/(35.45 1b Cl/pound mole) = 2.48 pound moles
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It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

Sulfur Chlorine K,0 Na,0
From CKD 11.94 22.27 12.04 0.95
From Exhaust 4.52 2.48 -~ -
Totals 16.46 24.75 12.04 0.95

Therefore, Recovery Scrubber reaction products would include,
when removing chlorine by electrolysis:

X,S0, Na,S0, cl,
Pound Moles per hour 12.04 0.95 24.75
Pounds per hour 2,098 135 877
Tons per year 8,308 534 3,474

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber, and
chlorine were removed and recovered as gaseous chlorine,
there would be 3.5 pound moles of sulfur remaining which
would be returned to the kiln and incorporated into the
clinker product. This would result in an acceptable increase
in the clinker S0O; content of less than 0.2%.

After chlorine removal, the 8,842 tons of combined salt
product would have the following analysis as a fertilizer:

50, 56%
Cl Trace
K 42%
Na 2%

This product would be acceptable for sale as potassium
sulfate fertilizer.
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3.0 MODEL KILK B

3.1 MODEL KILN B AT 5 PPM HCl EMISSION LEVEL

3.1.1 K¥, CKD,

CLINKER,

AND EXHAUST GAS8 ANALYSES

Model Kiln B at 5 PPM HC]

(in percent)

Typical Typical Typical
_Kiln Feed Kiln Dust —Clinker
510, 13.7 13.8 22.0
Al,0, 3.2 3.6 5.0
Fe,O5 1.9 1.7 2.9
Ccal 42.2 45.5 64.6
MgO 2.2 2.8 3.6
SO, 0.3 10.5 0.3
K20 0.65 11.5 0.55
Na,0 0.16 0.75 0.22
Cl 0.019 0.54 0.000
LOI 35.6 9.0 0.2
TPH 125.0 4.0 76
ust G alysi
Kiln Bypass
stack Stack
Temp (°F) 300 450
ACFM 196,000 65,000
DSCFM 112,000 33,000
H 0 % 18 10
co, % 15 15
0, % 12 12
cO (ppm) 800 800
S0, (ppm) 200 200
NOx (ppm) 400 400
Particulate(gr/dscf) 0.03 0.03
HCl (ppm) 5 5
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3.1.2 ANIONS AND CATIONS AVAILABLE

K,Q from C
[(4.0 tph*0.1150)=(4.3tph*0.0065)]*(2000 1b/T) = 864.1 pounds

864.1 1b / (94.2 lb/pound mole} = 9.173 pound moles

Na,0 from CKD
{{(4.0 tph*0.0075)-(4.3tph*0.0016) J*(2000 1lb/T) = 46.24 pounds

46.24 1b / (61.98 lb/pound mole) = 0.746 pound moles

Sulfur from CKD
[(4.0 tph*0.1050)-(4.3tph*0.0030)]*(2000 1b/T) = 814.2 pounds

814.2 1lb S04/(80 1lb SO,/pound mole) = 10.178 pound moles

Chlorine from CKD
[(4.0 tph*0.0054)-(4.3tph*0.00019)]* (2000 1b/T) = 41.57pounds

41.57 1lb C1l/(35.45 1b Cl/pound mole) = 1.173 pound moles

Sulfur from St crub
(310.2 lb/hr)*(0.92 eff,) = 285.38 pounds SO,

285.38 1b S0,/ (64 1lb SO,/pound mole) = 4.46 pound moles

hlori from Stack S bbi
(4.4 lb/hr)*(0.98 eff.) = 4.31 pounds Cl

4.31 1b C1/(35.45 1b Cl/pound mole) = 0.122 pound moles
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It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

Sulfur Chlorine K,0 Na,0
From CKD 140.18 1.17 9.17 0.75%
From Exhaust 4.46 0.12 e -
Totals 14.64 1.29 9.17 0.75

Therefore, Recovery Scrubber reaction products would include:

NaCl Na,S0,  K,S0,
Pound Moles per hour 1.29 0.11 9.17
Pounds per hour 75 15 1,598
Tons per year 299 59 6,328

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber,
there would be 5.4 pound moles of sulfur remaining which
would be returned to the kiln and incorporated into the
clinker product which would result in an acceptable increase
in the clinker S0O; content of about 0.3%.

The 6,686 tons of combined salt product would have the
following analysis as a fertilizer:

S0, 53%
cl 3%
K 43%
Na 2%

This product would be acceptable for sale as potassium
sulfate fertilizer.
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3.2 MODEL KILN B AT 12 PPM HCl EMISSION LEVEL

3.2.1 XKF, CKD, CLINKER, AND EIHAUST GAS ANALYSES

Model Kiln B at 12 PFM HC1

(in percent)

Typical Typical Typical

Kiln Feed Kiln Dust Clinker
5102 13.7 13.9 22.0
Al,0, 3.2 3.5 5.0
Fe,0; 1.9 1.9 2.9
CagQ 42.2 45.0 64.6
MgoO 2.2 2.2 3.6
S04 0.3 10.5 0.3
K,0 0.65 11.5 0.55
Na,O0 0.16 0.75 0.22
Cl 0.046 1.29 0,001
IL.OoI 35.6 9.0 0.2
TPH 125.0 4.0 76

Exhaust Gas Analvsis

Kiln Bypass
Stack Stack
Temp (°F) 300 450
ACFM 196,000 65,000
DSCFM 112,000 33,000
H,0 % 18 10
- CO, % 15 15
0, % 12 12
CO (ppm) 800 800
S0, (ppm) 200 200
NOx (ppm) 400 400
Particulate(gr/dscf) 0.03 0.03
HCl (ppm) 12 12
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3.2.2 ANICNS AND CATIONS AVAILABLE

K.,0 from CKD
((4.0 tph*0.1150)-(4.2tph*0.0065) ]*(2000 1lb/T) = 865.4 pounds

865.4 lb / (%4.2 lb/pound mole) = 9.19 pound moles

ﬂgzg from CKD

{(4.0 tph#*0.0075)~(4.2tph*0.0016)]*(2000 1b/T) = 46.56 pounds

46.56 1lb / (61.98 lb/pound mole) = 0.751 pound moles

Sulfur from C
{(4.0 tph*0.1050)=(4.2tph*0.003) ]*(2000 1b/T) = 814.8 pounds

814.8 1lb SO,/(80 1lb SO,/pound mole) = 10.18 pound moles

c ine om_C
[(4.0 tph*0,0129)-(4.2tph*0.00046) ]* (2000 1b/T) = 99.34pounds

99.34 1lb C1/(35.45 1lb Cl/pound mole} = 2.80 pound moles

Sulfur from Stack Scrubbing
(310.2 1lb/hr)*(0.92 eff.) = 285.38 pounds SO,

285.38 1lb S0,/(64 lb SO,/pound mole) = 4.46 pound moles

Chlorige from Stack Scrubbing
{(10.6 lb/hr)*{(0.98 eff.) = 10.39 pounds Cl

10.39 1b €Cl1/(35.45 1b Cl/pound mole) = 0.293 pound moles

=43



It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

Sulfur Chlorine K,0 Na,0
From CKD 10.18 2.80 9.19 0.75
From Exhaust 4.46 0.29 — -
Totals 14.64 3.09 9.19 0.75

Therefore, Recovery Scrubber reaction products would include:

Nacl KCl K,S0,
Pound Moles per hour 1.50 1.59 8.40
Pounds per hour 88 119 1,464
Tons per year 347 469 5,797

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber,
there would be 6.2 pound moles of sulfur remaining which
would be returned to the kiln and incorporated into the
clinker product which would result in an acceptable increase
in the clinker SO, content of about 0.3%.

The 6,613 tons of combined salt product would have the
following simple analysis:

S0, 48%
Cl 7%
K 43%
Na 2%

The chloride content of the combined salt product is
sufficiently high that potassium sulfate and potassium
chloride should be crystallized separately to enhance the

value of the by-products and improve the economics of the
system.
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3.3 MODEL KILN B AT 100 PPM HCl EMISSION LEVEL

3.3.1 KF, CKD, CLINKER, AND EXHAUST GAS ANALYSES

Model Kiln B at 100 PPM HC]
{(in percent)

Typical Typical Typical
Kiln Feed Kiln Dust Clinker
SiOz 13.5 13.7 22.0
Al,0, 3.1 3.2 5.0
Fe,0, 1.8 1.9 2.9
Cal 42.0 43.0 64.6
MgQ 2.2 2.2 3.6
SO, 0.5 10.0 0.3
X,0 0.72 11.0 0.60
Na,0 0.15 0.75 0.22
Cl 0.382 10.74 0.006
LOI 35.4 4.0 0.2
TPH 125.0 4.0 76
Exhaust Gas Analvsis
Kiln Bypass
sStack Stack
Temp (°F) 300 450
ACFM 195,000 65,000
DSCFM 112,000 33,000
H,0 % 18 10
€0, % 15 15
0, % 12 12
CO (ppm) 800 800
S0, (ppm) 200 200
NOx (ppm) 400 400
Particulate(gr/dscf) 0.03 0.03
HC1l (ppm) 100 100
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3.3.2 ANIONS AND CATIONS AVAILABLE

K,0 from CKD
[(4.0 tph*0.1100)-(4.1tph*0.0072)]#(2000 1b/T) = 821.0 pounds

821.0 1lb / (94.2 lb/pound mole) = 8.72 pound moles

Na,0 from CKD
[(4.0 tph*0.0075)-(4.1tph*0.0015)]*(2000 1b/T) = 47.7 pounds

47.7 1b / (61.98 lb/pound mole) = 0.770 pound moles

Sulfur from CKD
[(4.0 tph*0.1000)-(4.1tph*0.005)}*(2000 lb/T) = 759.0pounds

759.0 1lb 505/(80 lb SO3/pound mole} = 9.49 pound moles

Chlorine
[(4.0 tph*0.1074)~-(4.1tph*0.00382)]*(2000 1b/T) = 827.9pounds

827.9 1b C1/(35.45 1lb Cl/pound mole) = 23.35 pound nmoles

Sulfur from Stack Scrubbi
(310.2 lb/hr)*(0.92 eff.) = 285.38 pounds SO,

285.38 1lb SO,/ (64 1lb SO,/pound mole) = 4.46 pound moles

Chlorine from Stack Scrubbing
(88.3 lb/hr)*(0.98 eff.) = 86.53 pounds Cl

86.53 1lb Cl/(35.45 1lb Cl/pound mole) = 2.44 pound moles

=4 6=



It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

Sulfur Chlorine K,0 Na,0
From CKD 9.49 23.35 8.72 0.77
From Exhaust 4.46 2.44 = -
Totals 13.95 25.79 8.72 0.77

Therefore, Recovery Scrubber reaction products would include,
when removing chlorine by electrolysis:

K,80, Na,sS0, Cl,
Pound Moles per hour 8.72 0.77 25.79
Pounds per hour 1,520 109 914
Tons per year 6,017 433 3,620

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber,
there would be 4.5 pound moles of sulfur remaining which
would be returned to the kiln and incorporated into the
clinker product which would result in an acceptable increase
in the clinker S50, content of about 0.23%.

After chlorine removal, the 6,450 tons of combined salt
product would have the following analysis as a fertilizer:

SO, 56%
Ccl Trace
K 42%
Na 2%

This product would be acceptable for sale as potassium
sulfate fertilizer.
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4.0 MODEL KILN C

4.1 MODEL KILN C AT 5 PPM HCl EMISSION LEVEL

-48~

4.1.1 KF, CKD, CLINKER, AND EXHAUST GAS ANALYSES
Model Kiln ¢ at 5§ PPM HC]1
(in percent)
Typical Typical Typical
Kiln Feed _Kiln Dust _Clinker
SiO2 13.7 11.1 22.0
- 21,0, 3.2 2.6 5.0
Fe,0; 1.9 1.6 2.9
CaoQ 42.2 34.3 64.6
Mgo 2.2 1.8 3.4
S04 0.4 11.0 0.9
K,0 0.60 18.0 0.95
Na,0 0.10 0.90 0.16
cl 0.019 14.23 0.000
LoI 35.86 4.5 0.2
TPH 250 0.3 152
Exhaust Gas Analvsis
Kiln Bypass
stack Stack
Temp (°F) 300 450
ACFM 509,000 5,200
DSCFM 289,360 2,640
H,0 % 18 10
co, % 15 15
0,” % 12 12
cO (ppm) 800 800
SO, (ppm) 200 200
NOx (ppm) 400 400
Particulate(gr/dscf) 0.03 0.03
HCl (ppm) 5 5



4.1.2 ANJONS AND CATIONS AVAILABLE

K,Q from CKD
[ (0.3 tph*0.120)~(0.25 tph*0,006)]*(2000 1lb/T) = 105.0 pounds

105.0 1b / (94.2 lb/pound mole) = 1.11 pound moles

Na,0 from CKD

[(0.3 tph*0.009)-(0.25 tph*0.001)]*(2000 1b/T) = 4.90 pounds

4.90 1lb / (61.98 lb/pound mole) = 0.079 pound moles

Sulfur om C
[(0.3 tph*0.110)-(0.25 tph*0.004)]*(2000 1lb/T) = 64.00 pounds

64.0 1lb SO,/(80 lb SO;/pound mole) = 0.800 pound moles

Chlorine from CKD
[(0.3tph*0.1423)-(0.25tph*0.00019) ]*(2000 1b/T) = 85.28pounds

85.28 1lb C1/(35.45 1b Cl/pound mele) = 2.41 pound moles

Sulfur from Stack Scrubbing

(624.7 lb/hr)*(0.92 eff.) = 574.72 pounds S0,

574.72 1b SO,/ (64 lb SO,/pound mole) = 8.98 pound moles

Chlorine from Stack Scrubbing
(8.9 lb/hr)*(0.98 eff.) = 8.72 pounds Cl

8.72 1lb Cl1/(35.45 1lb Cl/pound mole) = 0.25 pound moles
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It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

sulfur Chlorine K,0 Na,o0
From CKD 0.80 2.41 1.11 0,08
From Exhaust 8.98 0.25 - -
Totals 5.78 2.66 1.11 0.08

Therefore, Recovery Scrubber reaction products would include,
when removing chlorine by electrolysis:

K,50, Na,50, cl,
Pound Moles per hour 1.11 0.08 2.66
Pounds per hour 193 11 94
Tons per year 166 45 373

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber,
there would be 8.6 pound moles of sulfur remaining which
would be returned to the kiln and incorporated into the
clinker product which would result in an acceptable increase
in the clinker 50, content of about 0.23%.

After chlorine removal, the 811 tons of combined salt product
would have the following analysis as a fertilizer:

S0, 56%
Cl Trace
K 42%
Na 2%

This product would be acceptable for sale as potassium
sulfate fertilizer.
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4.2 MODEL KILN C AT 12 PPM HCl EMISSION LEVEL

4.2.1 KF, CKD, CLINKER, AND EXHAUST GAS8 ANALYSES

Model Kiln C at 12 PPM HCl
(in percent)

Typical Typical Typical

Kiln Feed Kiln Dust Clinker
sio, 13.7 11.3 22.0
al,0, 3.2 2.6 5.0
Fe, 0, 1.9 1.6 2.9
cao 42.2 34.7 64.6
Mgo 2.2 1.8 3.6
50, 0.4 11.0 0.9
K,0 0.60 18.0 0.90
Na20 0.10 0.90 0.16
Cl 0.046 13.66 0.001
LOI 35.6 4.5 0.2
TPH 250 0.76 152

Exhaust Gas_Analysis

Kiln Bypass

stack Stack
Temp (°F) 300 450
ACFM 509,000 13,000
DSCFM 285,400 6,600
H,0 % 18 10
co, % 15 15
0, % _ 12 12
CO (ppm) 800 800
S0, (ppm) 200 200
NOx (ppm) 400 400
Particulate(gr/dscf) 0.03 0.03
HCl (ppm) 12 i2
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4.2.2 ANIONS AND CATIONS AVAILABLE

K,Q from CKD
[(0.76tph*0.180)=(0.63tph*0.006)]*(2000 1lb/T) = 266.04pounds

266.04 1b / (94.2 lb/pound mole) = 2.82 pound moles

Na,O0 from CKD
((0.76tph*0.009)~(0.63tph*0.001) ]*(2000 1b/T} = 12.42 pounds

12.42 1lb / (61.98 lb/pound mole) = 0.20 pound moles

Sulfur from CKD
[(0.76 tph*0.110)-(0.63tph*0.004)]%*(2000 1b/T) = 162.2 pounds

162.2 1b S0,/(80 1lb SO,/pound mole) = 2.03 pound moles

Chlorine from CKD
[(0.76tph*0.1366)-(0.63tph*0.00046) ]*(2000 lb/T) = 207.1lpound

207.1 1b Cl1/(35.45 1lb Cl/pound mole) = 5.84 pound moles

s u om ck Scrubbin
(624.7 lb/hr)*(0.92 eff.) = 574.72 pounds SO,

574.72 1lb SO,/(64 lb SO,/pound mole) = 8.98 pound moles

chlorine from Stack Scrubbing
(21.3 1lb/hr)*(0.98 eff.) = 20.87 pounds Cl

20.87 1lb C1/(35.45 1lb Cl/pound mole) = 0.59 pound moles

-[2-



It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

Sulfur Chlorine K,0 Na,o
From CKD 2.03 5.84 | 2.82 0.20
From Exhaust 8.9 0.59 o -
Totals 11.01 6.43 2.82 0.20

Therefore, Recovery Scrubber reaction products would include,
- when removing chlorine by electrolysis:

K,50, Na,S0, Cl1,
Pound Moles per hour 2.82 0.20 6.43
Pounds per hour 491 28 228
Tons per year 1,945 112 903

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber,
there would be 8 pound mocles of sulfur remaining which would
be returned to the kiln and incorporated into the clinker
product which would result in an acceptable increase in the
clinker S0, content of about 0.21%.

After chlorine removal, the 2,058 tons of combined salt
product would have the following analysis as a fertilizer:

SO, 56%
Cl Trace
K 420%
Na 2%

This product would be acceptable for sale as potassium
sulfate fertilizer.
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4.3 MODEL KILN C AT 100 PPM HCl EMISSION LEVEL

4.3.1 KF, CKD, CLINKER, AND EXHAUST GAS ANALYSES

Model Kiln C at 100 PPM HCl
(in percent)

Typical Typical Typical

Kiln Fee Kiln Dust Clinker
sio, 13.6 15.0 22.0
Al,0, 3.2 3.5 5.0
Fe;0; 1.9 2.1 2.9
Ca0 42.0 46.6 64.6
Mgo 2.2 2.4 3.6
SO, 0.5 6.0 0.7
K,0 0.60 7.9 0.62
Na,0 0.10 0.60 0.14
Ccl 0.384 11.38 0.006
LOI 35.6 4.5 0.2
TPH 250 7.6 152

Exhaust Gas Analysis

Kiln Bypass

Stack Stack
Temp (°F) 300 450
ACFM 509,000 129,500
DSCFM 226,000 66,000
H,0 % 18 10
cO, % 15 15
0," % 12 12
CO (ppm) 800 800
SO, (ppm) 200 200
NOX (ppm) 400 400
Particulate(gr/dscf) 0.03 0.03
HC1l (ppm) 100 100
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4.3.2 ANIONS AND CATIONS AVAILABLE

K,0 from CKD
((7.6 tph*0.079)~(8.4 tph*0.006)]*(2000 1b/T) = 1,100.0pounds

1,100.0 1b / (94.2 lb/pound mole) = 11.68 pound moles

Na,0 from CKD
[(7.6 tph*0.006)~-(8.4 tph*0.001)]*(2000 1b/T) = 74.40 pounds

74.4 1b / (61.98 lb/pound mole) = 1.20 pound moles

Su cm CK
((7.6 tph*0.060)-(8.4 tph*0.005)]*%(2000 1b/T) = 828.0 pounds

828.0 lb S0O,;/(80 lb S0O;/pound mole) = 10.35 pound moles

Chlorine from CKD
[(7.6tph*0.1138)-(8.4tph*0.00384) ]*(2000 1b/T) =1,665.2pounds

1,665.2 1lb Cl/(35.45 1lb Cl/pound mole) = 46.97 pound moles

Sulfur from Stack Scrubbing
(624.7 1lb/hr)*(0.92 eff.) = 574.72 pounds SO,

574.72 1lb S0,/ (64 lb S0O,/pound mole) = 8.98 pound moles

e Sc
{(177.9 lb/hr)*({0.98 eff.) = 174.34 pounds Cl

174.34 1b Cl1/(35.45 1lb Cl/pound mole) = 4.92 pound moles

=55 =



It then follows that, anions and cations available for use in
the Recovery Scrubber (in pound moles per hour) would be:

Sulfur Chlorine K,0 Na,0
From CKD 10.35 46.97 11.¢€8 1.20
From Exhaust 8,98 4.92 - ik
Totals 19.33 51.89 11.68 1.20

Therefore, Recovery Scrubber reaction products would include,
when removing chlorine by electrolysis:

K,S0, Na, S0, c1,
Pound Moles per hour 11.68 1.20 51.98
Pounds per hour 2,035 170 1,843
Tons per year 8,060 675 7,297

As these calculations indicate, if all of the CKD produced
were recycled after being treated in a Recovery Scrubber,
there would be 6.45 pound moles of sulfur remaining which
would be returned to the kiln and incorporated into the
clinker product which would result in an acceptable increase
in the clinker S0, content of about 0.17%.

After chlorine removal, the 8,735 tons of combined salt
product would have the following analysis as a fertilizer:

S0, 56%
Cl Trace
K 41%
Na 2%

This product would be acceptable for sale as potassium
sulfate fertilizer.
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1.0 INTRODUCTION

Environmental Science Services was contracted by MEC Company (Neodesha, KS) and
Passamaquoddy Technology (Thomaston, ME) to evaluate the removal efficiency of «-pinene
using a pollution control reactor system located at the Dragon Products Company facility in
Thomaston, ME. The a-pinene was injected downstream of the particulate control device (bag
house) but before the equipment used for sulfur dioxide and carbon dioxide emission control.
The concentration of c-pinene was then quantified in the stack which is located downstream of

the reactor vessel.

Testing was conducted on September 1 and 2, 1993, by David Ade'man, Kenneth Otis and
Charles Farrell of ESS. Observers on-site for MEC were Mike Hudson and Kevin Kaff.
Assistance during the test was provided by Dr. Garrett Morrison and Roger Turcotte of

Passamaquoddy Technology.
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2.0 RESULTS

Testing of removal efficiency for a-pinene was conducted on September 1, 1993 by injecting

a metered quantity of «-pinene and measuring the concentration in the stack after the control

device. Because of the possible importance of ammonia in the removal process, testing for the

presence of ammonia was conducted on September 2.

2.1 Alpha-Pinene

Three 1-hour tests were conducted to determine reactor efficiency in the removal of «-
pinene. One test was conducted while the system was operated under normal conditions.
Fifteen pounds of a surfactant (Pluronic L-101, BASF Corp.) was then added to the
reactor liquid circulation system. After one hour, to allow for mixing of the surfactant

into the system, the reactor was tested two more times.

The amount of a-pinene added to the system was quantified by gauging the liquid level
in the 55-gallon drum being used as a reservoir. The material (92% pure) was injected

into the reactor inlet ducting as a spray using an airless sprayer.

The concentration of a-pinene exiting the reactor was quantified by collecting composite
samples in Tedlar bags over the course of the hour tests. The sample point was located
on the stack downstream of the reactor. Concentrations were measured using a flame
ionization detector calibrated using propane. A relative response factor for a-pinene vs.

propane was measured to be 3.5:1.

The flow rate of the exiting gas stream was quantified by measuring stack flow at 20
points located on two traverses during each test. These flow rates, in combination with

c-pinene injection rates, were used to quantify reactor inlet concentrations.

MO031251A Page 2
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Comparison of inlet and outlet concentrations presented in Table 2.1 indicate that the
reactor efficiency was 72% without using surfactant and increase to 75 to 83% while

using surfactant. Calculation of these values can be found in Appendix A, Table 4.

In addition to monitoring stack concentrations, liquid samples were collected from the
recuperator and the reactor storage tank. They were analyzed for a-pinene and volatile
organic compounds, so that degradation products of a-pinene would be found if chemical
reactions were involved in its removal. Although no «-pinene was found in any sample
(method detection limit of 5 ug/l) acetone was found in all samples while methyl ethyl
ketone was found in the recuperator sample and methylene chloride and toluene were
found in one of the reactor storage tank samples. These results are attached in Appendix
C.
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Table 2.1. Passamaquoddy Technology Reactor Removal

Efficiency for «-pinene as determined on 1 Sept. 1993,

3 4.22 1.17 72.3
4 14.68 2.49 83.1
5 13.13 3.34 74.5

Run Nos. 1 & 2 were conducted for stack flow rate determination only.

M031251A
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The concentration of ammonia at the reactor inlet and outlet was monitored on 2
September. Three 1-hour runs were conducted with sampling occurring simultaneously
at the infet and outlet. A US EPA draft method was employed which consists of

bubbling a sample of gas at a rate of 1 liter per minute through three midget impingers
containing 15 mi each of 1IN H,S0,.

Ammonia was found in the inlet at concentrations ranging from 0.095 to 0.148 mg/dscf.
QOutlet concentrations were found to range from 0.22 to 0.37 mg/dscf. Calculation of

concentrations can be found in Appendix A, Tables 2A and 3A.
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3.0 METHODS

Alpha-pinene was spray injected into the gas stream in a duct up-stream of the induced draft fan
leading to the recuperator. The injection rate of o-pinene varied from 100 to 300 m/min but
was constant during each test and quantities were measured according to the liquid level in the
drum. Gas flow coming from the cement kiln varied during the tests from 167,000 to 192,000
ACFM as measured in the stack. The calculated concentration of a-pinene, therefore, varied

from 4.22 to 14.68 ppmv during these tests as shown on Table 2.1.

A reactor inlet monitoring point was located up stream of a second draft blower. It was
intended that the concentration measured at this location would be used for determination of
a-pinene loading to the reactor. The concentration found at this location was far below expected
\ values and was unstable. The reason for the discrepancy was not determined. It was, therefore,
necessary to use changes in liquid level in the drum holding the «-pinene to determine inlet

concentrations.

The outlet monitoring point was located on the stack. Samples were collected in Tedlar bags
as composites over the course of each hour of testing. Samples were then analyzed using a
Thermo Environmental Instruments, Inc., Model 51 Total Hydrocarbon Analyzer. The
instrument was calibrated using an EPA Protocol One propane in air standard at a concentration
of 29.8 ppm. The instrument was zeroed using zero grade air. Instrument response was
checked at the end of each l-hour run. The response factor of the instrument to a-pinene
- relative to propane was determined in the laboratory by preparing a 10.ppm concentration in a
Tedlar bag and measuring instrument response after calibrating with propane. The response

factor was found to be 3.5to 1.

In order to determine if the reactor system had any major leaks which could bias results, a

sample of gas was collected at the inlet and outlet locations simultaneously. The samples were

MO031251A _ Page 6



i

———
m—
AN anp————
— T
— T
e  r—
. —
— 2 —m——

ST
AN S

| —— ——
In Response To The Future

analyzed for oxygen and carbon dioxide by Orsat analysis. It was found that oxygen increased
from a concentration of 11.0% to 11.3% across the unit. A slight infusion of air into the system
was indicated. Carbon dioxide concentration across the reactor was found to decrease from
15.8% to 14.5%, which was in line with the expected decrease due to chemical reactions taking

place in the reactor being tested.

Ammonia was quantified at the intet and outlet of the reactor simultaneously. In addition to
being used for ammonia analysis, these samples were used for measurement of moisture content
of the two gas streams for calculation of dry standard flow conditions. The inlet concentration

was found to average 24% while the outlet concentration averaged 27% moisture.
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APPENDIX
Data Calculations



Table No. 1A,

PTech, Thomaston, ME. A-pinene sampling, 1 Sept. 1993,

Parameter Units Results

RUN DATA

Location Stack Stack Stack Stack Stack
Run Na. 1 2 3 4 5
Date 8/31/93 9/1/93 9/1/93 9/1/93 9/1/93
Start Time 4:45 9:00 2:45 4:45 5:45
End Time 5:15 9:20 3:10 5:45 6:45
STACK DATA

Diameter Ft. 12.00 12.00 12.00 12.00 12.00
Temp. F 148 148 148 149 150
Press. In WC 0.03 0.04 0.04 0.01 0.01
Bar. Press. In Hg 29.92 29.92 29.92 29.92 29.92
Deita P. Sgrt 0.38 0.46 0.41 0.40 0.41
TRAIN DATA

Nozzle ID in.

Meter Y Frac.

Pitot Cp Frac. 0.84 0.84 0.84 0.84 0.84
SAMPLE DATA

Smple Time  Min.

Volume Cu. Ft.

Meter Temp F

Delta H In WC

CATCH DATA

Carb. Diox. % 14.5 14.5 14.5 14.5 14.5
Oxygen % 11.3 11.3 11.3 11.3 11.3
Water mi

a-pinene ppm

COMPOSITICN

Water SCF

Sample SCF

Moisture Frac. 0.273 0.273 0.273 0.273 0.273
Gas Frac. 0.727 0.727 0.727 0.727 0.727
MW Dry g/g—mole 30772 30772 30772  30.772 30.772
MW Stack g/g-mole 27285 27285 27285 27.285 27.285
FLOW

Velocity FPS 242 28.5 25.4 24.8 255
Volumetric ACFM 163,921 193,340 172,325 168,266 172,614
Volumetric DSCFM 103,498 122076 108,807 106,062 108,624




Table No. 2A. PTech, Thomaston, ME. Ammonia sampling, 2 Sept. 1993.

Parameter Units Results

RUN DATA

l.ocation Stack Stack Stack
Run No. 1 2 3
Date 8/2/93 9/2/93 9/2/93
Start Time 7:50 9:20 10:45
End Time 8:50 10:20 11:45
STACK DATA

Diameter Ft. 12.00 12.00 12.00
Temp. F 148 149 150
Press. In WC 0.03 - 0.03 0.03
Bar. Press. in Hg 29.92 29.92 29.92
Delta P. Sqrt

TRAIN DATA

Nozzle ID In. 0.13 0.13 0.13
Meter Y Frac. 1.00 1.00 1.00
Pitot Cp Frac. 0.84 0.84 0.84
SAMPLE DATA

Smple Time  Min. 60 60 60
Valume Cu. Ft. 2.375 2.375 2.375
Meter Temp F 75 75 75
Delta H In WC

CATCH DATA

Carb. Diox. % 14.5 14.5 14.5
Oxygen % 11.3 11.3 11.3
Water ml 17.8 18.9 19.5
Ammonia mg 0.74 0.87 0.52
COMPQSITION

Water SCF 0.838 0.890 0.918
Sample SCF 2.343 2.343 12,343
Moisture Frac. 0.263 0.275 0.282
Gas Frac. 0.737 0.725 0.718
MW Dry g/g—~mole 30.772 30.772 30.772
MW Stack g/g—mole 27.408 27.257 27177
Ammonia  mg/dsct 0.312 0.368 0.220




Table No. 3A. PTech, Thomaston, ME. Ammonia sampling, 2 Sept. 1993.

Parameter Units Resuits

RUN DATA

Location Inlet Inlet Inlet
Run No. 1 2 3
Date 9/2/93 9/2/93 9/2/93
Start Time 7:50 9:20 10:45
End Time 8:50 10:20 11:45
STACK DATA

Diameter Ft. 12.00 12.00 12.00
Temp. F 260 259 264
Press. in WC 0.05 0.05 0.05
Bar. Press. In Hg 29.92 29.92 29.92
Delta P. Sart

TRAIN DATA

Nozzle 1D In. 0.13 0.13 0.13
Meter Y Frac. 1.00 1.00 1.00
Pitot Cp Frac. 0.84 0.84 0.84
SAMPLE DATA

Smple Time  Min. 60 60 60
Volume Cu. Ft. 2.290 2.290 2.290
Meter Temp F 75 75 75
Deita H in WC

CATCH DATA

Carb. Diox. % 15.8 15.8 15.8
Oxygen % 11.0 1.0 11.0
Water mi 13.4 15.2 16.1
Ammonia mg 0.34 0.27 0.22
COMPOSITION

Water SCF 0.631 0.715 0.758
Sample SCF 2.259 2.259 2.259
Moisture Frac. 0.218 0.241 0.251
Gas Frac. 0.782 0.759 0.749
MW Dry g/g—mole 30.968 30.968 30.968
MW Stack g/g—mole 28.138 27.849 27.711
Ammonia  mg/dscf 0.148 0.117 0.095




Table 4A. PTech, Thomaston, ME. A—Pinene injection. 1 Sept. 1993.

Run No. 3 4 5
Parameter Units

Liquid Drop cm 2.06 7.62 6.98
Volume m 5,053 18,692 17,122
Time min 55 680 60
Liquid [njection ml/min 91.88 311.53 285.36
Vapor Injection DSCFM 0.459 1.557 1.427
Stack Flow DSCFM 108,807 106,062 108,624
Inlet Conc. ppm 4,22 14.68 13.13
Outlet Response ppm 4.10 8.70 11.70
QOutlet Conc. ppm 1.17 2.49 3.34
Efficiency % 72.3 83.1 74.5

Run Nos. 1 and 2 were conducted for ilow data only.
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Impinger Catch Data

Date: 9/t /93

Plant;: D"Q%—ﬁﬂ Q‘:’i}\]kp

TestNo.: 3 ‘Le\aX

Impinger # Content Final Wt. Initial Wt. Difference
1 'S e\ \eN B.5o, oG- D> P11
1 ‘7-5.0 L.\
2
9, ¥ Pi.%w
3 "
92.1 9. %
4 Sl Ql.-\
\5\
3¥3.3- 36T Gl
Totals

8170353A



Impinger Catch Data

Date: 9/+./73

Plant: Osafan Peodus

TestNo.: 3 Sheed\y

Impinger # Content Final Wt Initial Wt. Difference
1 vSe\ IN W\ 0, \eeS il
5 “ 03 722
3 11 Sg. P 39,;3
4 S, G 7 7S

Totals 3777 - 36EL T 9y

8170353A



Impinger Catch Data

Date: 772/ 3
Plant: Deeasn Qe :)\u}.\,o

TestNo: 2. - Ta\aX

8170353A

Impinger # Content Final Wt Initial Wt. Difference
1 lq 1-.\ N “1_%"34_‘ I \OQS' 9009
2 AY] 9 2_-\ 9}_.0
3 A L. c)‘. Sﬁ
4 S 9.7 90.7
—5
Totals DO N - 365y = VS



Impinger Catch Data

Date: =2 %mg\ 23

Plant: "D« AN ?qg\qkp

TestNo: =2 - SYoog

Impinger # Content Final Wt. Initial Wt. Difference
1 ) ANWSO, 03,9 9.5
2 W Y. 0.0
3 "\ — -
$5.S XSS
a5 G 9.1y 9.2

LA T B - - B RS
Totals

8170353A



Impinger Catch Data

Date: \-2 Sespt 25
Plant: Deadon Crsdvo

TestNo: \ - T~ aX

Impinger # Content Final Wt Initial Wt. Difference
1 \SW VN B Soy \o2 .2 VDD
2 : 9.2 ¥
3 " $% W %7.7
&Sy Ga\ 22.7 7.4
— 376.% - 3619 = 3.y

Totals

8170353A



Date: T Sex 93

Plant: Dt RAS™ Q:a\\n\.ﬂa

TestNo.: \ - SXa g

Impinger Catch Data

Impinger # Content Final Wt Initial Wt. Difference
I AE e\ VN WSOy \o7. G 90. 6
2 ! N.7 .4y
3 " 2%y 7.5
4 S Cﬂ-‘&\ *7S ¥s.0
3766 - 3TV~ VLY

Totals

8170353A
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In Response To The Future

CERTIFICATE OF ANALYSIS

Client: Environmental Science Services

Client Project ID: P Tech Test ESS Project ID: 932716
Client Sample ID: Recouperator-1 ESS Sample ID: 932716-09
Date Sample Received: 9/3/93 Date Reported: 9/24/93
Parameter Results Units MRL Method
A Pinene ND ug/L 5 GC/Ms
' Volatile Organics
, Acetone 610 ug/L Attached 8260
- Methyl Ethyl Ketone 130 ug/L Attached 8260

A ND = Not Detected above Method Reporting Limit (MRL)

[ NTIY

Approved by ' Date: 5?@(}2???7‘

Environmental Science Services _ N
532 Arwells Avenue, Providence, Rhode Island 02909 (401) 421-0398 Fax. (401) 421-5731 e,



In Response To The Future

CERTIFICATE OF ANALYSIS VOLATILE ORGANICS
Method 8260

Client: Environmental Science Services

Client Project ID: P Tech Test ESS Project ID: 932716

Client Sample ID: Recouperator-l ESS Sample ID: $32716-09

Date Sampled: NA Dilution Factor: 1x

Date Analyzed: 9/17/93 _ Units: ug/L

Parameter Result MRL

Chloromethane ND 10

© Vinyl Chloride ND 10

Bromomethane ND 10

Chloroethane ND 10

Trichloroflucromethane ND 5

1l,1l-Dichlioroethene ND 5
"= Acetone 610 S0

Carbon Disulfide ND 5

Methylene Chloride ND 5

Methyl tert-Butyl Ether ND 10

Cis-1,2-Dichloroethene ND

Trans-1,2-Dichloroethene ND

1,1-Dichloroethane ND

Methyl Ethyl Ketone 130 5

Chloroform

1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
l,2-Dichlorocethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
Cis-1,3-Dichloropropene
Methyl Isobutyl Ketone
Toluene
Trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorchkenzene
Ethylbenzene

Xylenes (Total)

Styrene

Bromoform
1,1,2,2-Tetrachlorcethane
Dichlorobenzene (Total)

(%))

H un
ounuvuouninunoyiuninnonuinnununnn oo

4 5553558555555555535335

'..I

NA = Not Available ‘ . o
ND = Not Detected above Method Reporting Limit (MRL

)
_ Approved by: M Date: //!
Environmental Science ce 7 7

532 Arwells Avenue, Providence, Rhode Island 02909 (401) 421-0398 Fax. (401} 421.5731

." .”)



CERTIFICATE OF ANALYSIS

In Response To The Future

Client: Environmental Science Services
Client Project ID: P Tech Test ESS Project ID: 932716
Client Sample ID: Rector Strg-1i ESS Sample ID: 932716-10
Date Sample Received: Date Reported: 9/24/93
Parameter Results Units MRL Method
Pinene ND ug/L 5 GC/MS
Volatile Organics

Acetone 70 ug/L Attached 8260

ND = Not Detected above Method Reporting Limit (MRL)

Approved by:

*nvironmental Science Services

532 Atwells Avenue, Providence, Rhode Island 02909 (401) 421-0398 Fax. (401) 421-5731

Date :%}ﬁ’l

L

N

-



In Response To The Future -

CERTIFICATE OF ANALYSIS VOLATILE ORGANICS
Method 8260

Client: Environmental Science Services

Client Project ID: P Tech Test ESS Project ID: 932716
Client Sample ID: Reactor Strg-1 ESS Sample ID: 932716-10
Date Sampled: NA Dilution Factor: 1x
Date Analyzed: 9/17/93 Units: ug/L
Parameter : Result MR,
Chloromethane 10

- Vinyl Chloride 10
Bromomethane 10
Chloroethane 10
Trichlorofluoromethane 5
1,1-Dichlorocethene 5
Acetone 50
Carbon Disulfide 5
Methylene Chloride 5
Methyl tert-Butyl Ether 10

Cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
1,1-Dichlorcethane
Methyl Ethyl Ketone
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
Cis-1,3-Dichloropropene
Methyl Isobutyl Ketone
Toluene
Trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene
Ethylbenzene
! Xylenes (Total)
, Styrene

" Bromoform

1,1,2,2-Tetrachloroethane

Dichlorobenzene '(Total)

[0

n

%]
ounumonuuinnothununnounEeurnunninto i

CEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEERE

[ el

NA = Not Available = '
ND = Not Detected above Method Reporting Limit (MRL)

. Approved by :W Date:_d%f/?f
‘nvironmental Scienc 1

532 Arwells Avenue, Providence, Rhode Island 02909 (401) 421-0398 Fax. (401) 421-5731



In Response Te The Future

CERTIFICATE OF ANALYSIS

Client: Envircnmental Science Services

Client Project ID: P Tech Test ESS Project ID: 932716
Client Sample ID: Rector Strg-2 ESS Sample ID: 932716-11
Date Sample Received: 9/3/93 Date Reported: 9/24/93
Parameter Results units MRI, Method

- Pinene ND ug/L 5 GC/MS

‘ Volatile Organics

- Acetone 75 ug/L Attached 8260

Methylene Chloride 5 ug/L Attached 8260

Toluene 9 ug/L Attached 8260

ND = Not Detected above Method Reporting Limit (MRL)

Approved'by:‘%m/_ Date:_g%if’!

“nvironmental Science Services .
532 Atwells Avenue, Providence, Rhode Island 02909 (401) 421-0398 Fax. (401} 421-5731 I

L1



In Response To The Future

CERTIFICATE OF ANALYSIS VOLATILE ORGANICS
: Method 8260

Client: Environmental Science Services

Client Project ID: P Tech Test ESS Project ID: 932716
Client Sample ID: Reactor Strg-2 ESS Sample ID: 932716-11
Date Sampled: NA Dilution Factor: 1x
Date Analyzed: 9/17/93 Units: ug/L
Parameter Result MRL
Chloromethane 10
Vinyl Chloride 10

— Bromomethane 10
Chlorocethane 10
Trichlorofluoromethane 5
1,1-Dichlorocethene 5
Acetone 50
Carbon Disulfide 5
Methylene Chloride 5
Methyl tert-Butyl Ether 10

Cig-1,2-Dichlorcethene
Trans-1,2-Dichlorcethene
1,1-Dichlorcethane
Methyl Ethyl Xetone
Chloroform
1,1,1-Trichlorcethane
Carbon Tetrachloride
Benzene
1l,2-Dichloroethane
Trichloroethene
'1,2-Dichloropropane
Bromodichloromethane
Cis-1,3-Dichloropropene
Methyl Isocbutyl Ketone
Toluene
Trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorobenzene
Ethylbenzene
1 Xylenes (Total)

: Styrene
Bromoform
1,1,2,2-Tetrachloroethane
Dichlorobenzene (Total)

n

n

Ll w
oo uninoiunonngininnnno o

589585555553 5.555555553558835.55555338

'_l

NA = Not Available
ND = Not Detecte

above Method.Reporting Limit (MRL)
Approved by:/ 27

Date: ;2 2 %gﬁ_{
Environmental Science Ser¥ices”

532 Atwells Avenue, Providence, Rhode Island 02909 (401) 421-0398 Fax. (401) 421.5731

A
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Ii

—————
A
S ————

—
ma—

———
A ———
E——  —

[n Response To The Future

CERTIFICATE OF ANALYSIS

VOA AQUEQUS SURROGATE RECCVERY

Client: Environmental Science Services Client ‘
Project ID: P Tech Test

Date Sample Analyzed: $/17/93 ESS
Project ID: 932716

SAMPLE ID 1,2 DICHLOROETHANE-D4 TOLUENE-D8 BFB
(76-114%) * (86~110%) * (86-115%) *
V0917Bl 108% 100% 105%
$32716-09 104 103 103
932716-10 94 1Q7 107
932716-11 101 110 115

* Acceptance criteria

Approved by: [/

-—

Date: ,94//£L7é3’
=TT

Invironmental Science Services
532 Arwells Avenue, Providence, Rhode [sland 02909 (401) 421-0398 Fax. (401) 421-5731
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In Response To The Future

CERTIFICATE OF ANALYSIS VOLATILE ORGANICS
Method 8260

Client: Environmental Science Services

Client Project ID: P Tech Test ESS Project ID: 932716
Client Sample ID: Method Blank ESS Sample ID: V0917B1
Date Sampled: N/A Dilution Factor: 1x
Date Analyzed: 9/17/93 Units: ug/L
Parameter Result MRL
Chloromethane 10
Vinyl Chloride 10
Bromomethane 10
Chlorocethane 10
Trichlorofluoromethane 5
1,1-Dichlorocethene 5
Acetone 50
Carbon Disulfide =
Methylene Chloride 5
Methyl tert-Butyl Ether 10

Cis-1,2-Dichlorcethene
Trans-1,2-Dichloroethene
1,1-Dichloroethane
Methyl Ethyl Ketone
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichlorcethane
Trichlorcoethene
1,2-Dichloropropane
Bromodichloromethane
Cis-1,3-Dichloropropene
Methyl Isobutyl Ketone
Toluene
Trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
Chlorcbenzene
Ethylbenzene

Xylenes (Total)

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Dichlorobenzene (Total)

CREEEEEEEEEEREEEEEEEREEEREREEEEEEEEEEE

)]

[0)]

H (%]}
ovmnmonununouiTtnoununiutuitiyinuionuny

',_I

N/A = Not Applicable _
ND = Not Detected above Method Reporting Limit (MRL)

Approved by:

Environmental Science
532 Arwells Avenue, Providence, Rhode Island 02909 (401) 421-0398 Fax. (401) 421-5731
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In Response To The Future

CERTIFICATE OF ANALYSIS

AMMONIA-N
Method 350.3

Client: Environmental Science Services

Client Project ID: P TECH Test ESS Project ID: 932716
Date Samples Received: 9/3/93 Date Reported: 9/24/93
Client ID Lab ID Regult Sample MRL
{(mg) Volume
(mls)
Inlet-1 932716-01 0.28 82.5 0.01
Stack-1 932716-02 0.61 73.6 ¢.01
" Inlet-2 932716-03 0.22 81.3 0.01
Stack-2 932716-04 0.72 72.2 0.01
Inlet-3 932716-05 0.18 §2.3 0.01
Stack-3 932716-06 0.43 68.9 0.01
Blank 1 932716-07 ND 160 0.02
Blank DI $32716-08 ND g.02

ND = Not Detected above Method Reporting Limit (MRL)

Approved by%%ﬁ/— Date: g)’é&éf)/ﬁ)

Environmental Science Services
532 Atwells Avenue, Providence, Rhode Island 02909 (401) 421-0398 Fax. (401) 421-5731
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APPENDIX M

EPA's "Draft Strategy for Combustion of Hazardous Waste in
Incinerators, Boilers and Furnaces"



rt

AND SOTLEIRS 2AND TURNACES

I.  z¥TRcDucsIeN

Suring tha last dacade, a drampatic tyransition in hazardeus
waste managemsant has occurred. Untreatad hazardous wWasts ceazel
zc ta slaced on the land, and widesprsad uss of waste trgzat=ens
tecanclogles, i{ncluding comsustlon, ensuad. We also bagan s
understand that even vigorausly reculated and snforced hazardcu
waste management reguirezmanis cannct totally salve our long-ter=
wasta problems. Rather, cur long-terx naticomal waste zanagemans
stratagy =ust Rave reducticn ¢f wastae as Lts first and primary
goal..

) EPA, the Statas, Lndustry, and tha public have laarned =uch
apout the concapt of waste raductien avar tha last dacade. our
enhallenge for the next decade s To taXe tHesa lessons and
develap a strategy ©2 accomplisil gur geal ©f source raduchion.

Scurca reducticn is and will continua TS ke at ke $ov <
CuUr wasta nanagament nlerarchy end must ke zore aggressively
rursued Ta raducs the longe-tarm damand for wasta managemant
facilicies. Z2A intends 7o take & fresh look at hazardous waste
management i{ssues as part of moving tcowards the premise of
polluzicn pravention and sourcs reductian. Specifically, ia =his
eglors, EFPA’s goal is5 tao davelop an integrated and ralanced
grocgrax forx source .reduction and waste management, EIPA will
axazine tha Appropriata rolss of course raduction and wastwe
txaatTent in The natien’s hazardous wasta managenent system, IPA
also inzends =& rzaxamline its existing regulatians and policies
an wasta cambustion,

"

This evaluation will %e led by a committee of EPA and State
officials. 7This IPA-State Committee will first be askad =2
address whne relationship hetween hazardcus westa combusticn
facilities and source reduction of hazardous wvasts, and to 12ke
recapmandationa on additlonal sourcs reductlon oppertunities ziag
should ke pursued. The Cagmittem’s second charga will bDe tg
address how EPA could iapreve its technical and permitsing rules
25y narardous waste ¢combustion fagilities to ensure that such
facilities reflect the stata~of-the~art as well as continued
sechnological lnnovation., The Com=mitise will alss be asked to
explore the development of altarnative wasta TIeatgent
=achnologies, as well as the nead foxr better scilence in
evaluating czmbustion tschnologiess and =onitering emisaions Irom
combuzticn facilitlies. :

As & star=ing point for this efZert, TPA Ls lssulng thls
Sraft Combustion Strategy. This dogument will serve as a
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all ifntagrss<tad

catalyst Z2r dlscussgion with and m
duc=icn and waste
s

parties on now bast o integrats sou
cembustiaon and on ways by vhich we

c er assura tThe puzlic
of sarfe operacion of lazardous wiste cIn

Sacn Zagilitiss.

This draff ccmbustion sTratagy consists of 3 dissussian of
the goals and ochjectivas for This project and a2 saries af shors
and longer=term actions that can be taksn te achleve our gcals.
Thase actlons are intanded ag The starfting paint €ar discusesians
with the publie and industyy., The list of actions in this
docufent ara presanted for dehate and 2dditional ldeas.
whila that digguscieon Lz =aking places, EZPA intends Tao
aggressivaely pursue several of The i(nteris activizies.

mowever,
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Compustlon is curreantly a large cozmponent Of hazarious wasta
zmandgement in the Unlted Statwms. It kas beczoe a larges cogpenans
as the naticn zoved away from land disgpesal in the 1380’s ans
{nT3 LTreatzent to reduce the volume and toxicity cof hazardcous
wASTE. AS Tiais shizt cccurrsd in the 19880’s, citlizZens in areas
where incinerators or 2ollers and industrial furneces (2IFs) ars
Lacated have irncreasingly challenged the need for these hazardous
wasta combustion facillties., <Ciltlizans evidance coangern Tas
wzsta combustlion is tog fregquently used where sgurce reducticn
nay ta tha prarZerred altarnativs, itizens also raisa csncarns
racarding raallitvty sifing and potantial nhedalth risxks Toesea oy
vagta manacgazdent facilitlies.

Hazardous wastes falnhg burmad taday ara generated by zajcr
saguments Qf Axerican industyy, and represent a spectzium of
cemmonly~ancounterwed wastas, lncluding spant sslvents, sludgas
and distillation bhottoms, and off-spec crganic chemicals and
groducts. About S million tone of thesa highly organic wastes
are teing combusted each year —— some 40% in Iincinerators and &§0%
in BIFs. B2ased ¢n our nest recent data, l(t appears that
subszantial wxcess capacity exists for combustiocn of hazardous
waste, particularly liquid wastes. It should also De recognizec
rhat although some additional wastesz are untIsated today, tlesa
wastas will soon be subject to treatment requiraments zandatad
under the Hazardous and Solid wWaste Axmendments of 1384 (USWA).
Theses treatsment requirezents could use up Auch Q9 today’s surplus
capacity over the next saveral yesars.

Tncinerators and 3IFs purning hazardeus waste are regulatec
By IPA and authorizad statss under The Raggource Canssrvaticn ane
Racavary Act (RGCRA). IPA’s incinaerator per=it regulatlons, £irs=
promulgacted Ln 1981, control amisgions af ;r;:c;pal"=$q3n+:
nazardous constizuents (FCHCs), nydrsenlcor.c acid (HcCl), and
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inerxalcrs, only genezal facllity ragulations are in place. In
8, ma Qrrfica 7 Solid wasts (QsW) Lssued guidance == e I322
Begicnal Offices directlng that, on a casa-py-case rasis under
-ne ~mnl“u5 provis_on {n RCRA seczTian 3005(c) in

b b ..ne‘—ator
rer=l rs should ze issued wWith major substantive Improvemen:

incl udluq contrcols on wmetals and products of lncgmplets
cembustian (PICs) and ilaproved controls on HCL ana aculd

ic ula:e =atear at incineratars., TFor Lpatarciz sta
-y

-4.(1

0 i ped
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saseas.

BIP facilitias burnin? nazardous wasta are a‘1 currently
1

in

interiz statux. Thesa facllities =~ such as cemant anag
Lightwelgh% aggregate Xilns -- ar= sukject to IPA regulaticns
adcptad in 1991, Tne$e :egulaticns, among acher things, {=pose
e=izalinn cantrals faor %3alsg, PICsS, and HCl and acid gasas thas
remain in affect until ’ﬁnal perml.s are issued f£0r these
Ffacilities. irrently, there are about 187 interim status 3IFs,
‘which are pending final detsrainations on their perzits.

Wasts combustian has been viewed as a z=eans to detoxify
zany hazardcus wastaes, particularly thase cgntalning high levels

f crganics. EPA’s poxitlion has taen =hat, Lf conductad i:
compliance with regulatary standards and gquidance, combustion can
Te a safe and effective zeans of dispesing ¢f hazardous wassta.

A= new information has <¢ema to lighz, Inprovements ts the
requlations govarning 31IFs and incinaratsrs nave taen and will
continue to e purauad,

ZPA ballavas that our task now is Tg Zatier intagrats scurs

reduction wish the regulatory approach o combustlon <o hazardceus

waste, and furthar ensure that national rules -eflact The tast

conbuation <cantrols De::.blo. For asxample, we sheuld wroadanrn cur
approaach to include consideration of how an aggressiva scursse

reducticon proa—an sheould faczer into narignal palicy on tie
;er:itting ©¢ hazaxdous waste corbustion facilitles. Of czurse,
ranediation wataa presant a differgnt circusmstance than nevwly-
ganerated wastas and, glven thae finits set cf <spticns for dealling
wlth historic cl:anup sites, combustion may be TRa =ost
appropriate remedy. In addition, wastz ainizizatieon
opportunities at cleanup sites are usually saverely linmited. Theae
EPA~State Committes will focus orn “hese and cther zimilar Iigsuacg
as pars @f tha national dialogue on integraticn of scurca
redugtion and waste managezent.

3. / Goa

The foundation of thls drart strategy are the Jollowing Iive
ggals:

o Te establish a straong prafarencs for sourca raduction
over wasts =—anagemeant, and therssby raducs tne long-ter=
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damand for combustion anpd cther wasta nanagezan?t
Tacilities.

a TO DetTtar address public particifatica Ln setting e
naticnal scurce reducticn aganda, in evaluatine
tachnical cozbusticn issues, and in reaching site-
specific decisions cduring the waste combustian
Ter=itting process.

o To develop and IZpcse inpleZentable ang rigercus stata-
gf=the—-ar: sa:ety c=ntrals on hazardous waste

smbustion facilities Dy using the ktest availaple
technaleogies and tTha most currTent science,

a TO ensure that compustion facilikties de not pese an
unacceptaile risk, and use tha full extent of legal
authorities in permitting. and enfsorce=ent.

o Tg continue te advance scientiflc understanding with
regard %o waste cambustion lssues.

Thesa ceals addrass the major issues surrounding hazardous

waste comkbustion tcday and provide zn appropriata frazeworkx Tor &

hroad assessment 0 how scurca reduction and ccabustion of
hazardous wasta can e -ntaqratad into a national wazta

o ket o -

diffarent activitiaes, zmany of which will bg laed by =he IZPA-Staz=
Copmituae. The Cotmmittee and other intsrestad partias are
eancouraged to eXamine thesa gocals crxitically and =z cznsider
whather and how they can ta i{nmprovad,.

Danagexzent pregTal. This assesszent will De comcrised of =any

vy, ==w 3 > T oogay

Undar RCRA, EPA and the States are parthers and co-
2gulators of the generation, =ranspertaction, trsatzent, storage,
and’ dispogal of hazardoug wasta. EFA therefore is firaly
comnitted to the view that any evaluation of the role of
hazardoua wasts gswmbustion im our hazardeus wasgta =anage=ent
sTrategy aust be undertaken as a jeint federal and stats efforc
Te that end, an IPA-State Cammittee will te formed under T
aeglis of the EPA-S5tate Operaticna Committee. As mentloned
aarlier, the initial charge to this Commit ae includes compenents
dealing with aggressive source raduction, izprovements to
sechnical and peraitting standardg, altarniative trsatment
technolegies, and a ketier scientific foundation for decision
maring.

I eacn orf thasae arsas, %his draft stratsgy lays out a
series of short and longer-tara actiens Zor public dLSCﬁSSiEn. '
TPA intends Ta invalve all ntnkeheLd-r; in =hig dialogua. TPA s
oraviding these idesas as a starting peint for discussicn <n
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neaded source raducticn actions and regulaftory changes that =u

e -.ST.'
be pursued, and ancourages all Iinferested partiles T2 cCoazment urcn
and cznTribute aadizlonal ideas. In additicn, however, IPa :
raliaves <hat wa =nust immadlataly pursue a nuotexr of ac=icns =4

ensura That exisw=ing cembusticon facilitlies are operatad safel
and without unacceptatblae risks ©o nuzan health and =
apviranmant. Aczardingly, while we iloplazent the elezents of
znis strategy, IPA is directing Lts Regicns to izmediataely taxes
actions =2 pursue aggressive sgurcas rsductlion prograczs at
hazardous wasta facilitias, and t©s ansura that Waste combhustiaon
is closaly ccntzolled Through perzitting and aggrassive
enforcament.

3gth EPA and the IPA-STats Coummittae will saek tc engage the
widest range of interested parties in our evaluation ¢f source
reduction and wasfte dcomdlustion. This will include federal,
state, and lecal gfflicials, waste generators and treatars, the
waste combustian indusiry, environmental and citizaen groups, and -
nenlbers of the public at large, Mecaningful participation oy, and
compunication among, all affeclbed paslies {5 & Solllelstone of
EPA’s federal hazardous waste preograd. wWe intend To taxe all
sSteps necassary t=s foatar thls participation and cemsunication.

IPA is alsa keenly avare Zhat, ultizately, we sexvae I
public, Qur aissicn under RCRA, and that @f the ausiorized
states, is explicit -- we DuUst ensure adegquate protaction of
numan hezlthy and the envircament. EPA fulfills this
responsibhilicy in the light of full public serutiny. He will
saneinue %o do-se during this rzevaltation ¢2 the role of

combustion in our naticnal waste managaezent stratagy.

T CTIONHSE 7 MOLEM STRATRST

All waste xzanagement techinologlies 2WsSL assure full
orotection gf human health and the environment. EFA will not
tolarata operaticn of wista zanagement facilitias that presant
unacceptable risks %o human healtil and the environment.
Accerdingly, EZPA will engage in a series of short and lenger-term
acmions desfgned to pursue aggressive sourcs raduetion, T
ennhance controls on existing combustion facilities, and to
nreomote public participation in permitting and sourcs reduciian
afforts.

™™g shor< verm acticns lncluda:

o An asgressive sourcs reduction prograa tlat integrates
wasta combusticon with waste =anagemant decision 3aking

a Direc=icn =2 EIPA Reglons anc statas to!



Terform sita-speclific risk assasszencs, including
indiract axposure, at incineratsr and arr
fagilities in the Dezm=i%tting procass

§-

- Use oanihus rermit auvthority in new pearzits a
ineinerater and BIF facilitlies as necsssary =
arotact huzan health 22 inpese upgradac )
particulate natter standards and i necsssary
additional =etal amigsicn contrsls, and Lo izpase
1imitrs on dioxin/furan smissions
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ri r reaching £inal per=m
decisiens £or incein <

Q =i
tors and 8I7 facilities

u - fnhancae publis wparticipation in permitting aof
b incineratsrs and BITs

- Inhanca inspectlon and enfsrcamzent for
incinarators and 3IFs.

The longemr-term actions include:

Q Zantinued afforts o build an aggressive sourca
reduction prograr, including explcration <of the
usafulness anrd f=zasibilizy ¢f satzing a national
capacity readuction goal for genaraticn cf combustihlea
wasta

= Invagtigation of feasibility and risks asscciatad widh
alternativa Wasta treatnent tachnoleogiss

o Upgrades to EPA‘s rules on axzission contssls at
combustion facilities and on continueus saisasion
menitering techniques

a Upgrades ta EZPA’S rules con the par=itting . and public
involvemaent process for combustion facilities

A art io

1. Integration of Aggreasive Scurce Reducticn ARd Yxita
Combustion

e Usa of perxait prioritias to stizmulats souzcae
reduction

aver <he naxe 18 =onths, as %hae nzticnal dialogua on ssurce
ceductian is held, =FA will give low pricrity to parmit-relatad
recuests for additicnal compusticn capaclity 2XceEps whers= =ac
capacity offsets The Tstirezent of existing COBBURILCN GAPACLTY-

~1
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Thae Agency will consider such requests for additional comtbusticn
capacity oaly 12 the new capacity would provide a substanstial
reducTion in emiazions. Thasa administrative Zeasures will alleow
the Agancy ta focus as a prioricy matiar an assuring =hae safecy
of currently operating facilities., Further=ore, to the extenz
any new capacity is considered, if will te state-gf-the-ars
cembustion units designaed to achieve z=cre efflizient cazhbustion
and lower emisaicns. These Teasures will axTand Tg new pe
applicationa, medifications €5 axiating parmita %o expand
combustion capacity, and expansion of lnterim status comsustion
cperatlcns.

p— 4
- e b

® Publication of final "Waata Minimizatisn Frogranm
in Placa’ guidalizas.

These guidelines identify the slements of a waste
minizization program for genarztors and facilitims %8 zake a
proper certification %8 IFA that they have a wasta =inizization
pregram L{n place, as raquired by the RCRAA statuta. IPA will alsso
pursue cozpliance with the enhanced certification regulremants o
tha maximum axtent permittad under RACRA autharity. EIZPA is alss
considering publicatian of lists of nen-czoapilers To alert =ns
punlic and the waste trsatment iandustry, Where legally
appropriate, IPA may also use esnrforcexment orders and perzits Lo
incerparata tne elemsnts ¢f a good waste zini=izaticn prograx
inte the set of requirxements tnat a racgllity must zaet.

-

] Woo®m vith Sle Vasta treatmant industIy ax i =san=
to ¢35 =mors aggrassive action on sourca reductisox
Zrom the genaratars of combuastildla wasta,

EPA will ask treatzant companies to conaider accepting
wastas Only fxcm customers that have conductad source reduction
andits and have an enhanced wasta =inizization pregzran in placs
(per EPA‘s "Program in Plzce”™ netice). In doing so, we hope tiat
a working partnership can be established amang the ragulatory
agencias, the treatsars, and the generatsrs such taat ve <an
achievae, as 2 national priority, the naxinum amount of source
reduction possiklae. All interested parties xnust pursue an
aggressive scurce rsductien program. EIPA will work clcossly wich

che traatment industry ta identify additicnal opportunities Zor
source raduction.
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- a Target ganerating induassries =2%ar producw
combustinlae vastaes Doth for scurce reductisn
ingpecticns arxd for reguirzing ganeratzrs ¢
conducs waste mini=ization audits.

ZPA will give top prierity %2 ensuring coopliance with wasza
=inimization reguirements/guidance at wnhcee zacilities tnaec are
driving the cdermand for wasta comkhustion, In zddisicn, at ==
saze facilitias, IPA will %o the maxizmuz extant pessible includa
audlt reguirexents in enforcexment setilement agreaments, persics
and as part of correcctive action orders., The 2udits will aliow
these companiss ta investigate the maximum possitle use of saurca
Tsductisn to The extant that thay arse net already deing =g in
parenership with EPA and the statas.

o ¥axizum public iaveivezaent and &
regarding source rsduction and ¢

afar=artisn
'S
with vasts sombustien

5 insagration

EZPA will almo establish a progran ©o2 more effactively
provide infor=ation ta the pullic en the types of wastes going =2
commuation unlits and the sources of those wastas. Firzst, Z2A

will czmplle infermation from the Siennial Repoert and will
collec® informaticon from commercial csmoustian facilic

information -- =zuch as tNhe specifiic wypez and volurea of wastes

being sant Zos combustion as wall as the genarstors of These

wastes ==~ will ke complied in a. repert and he previded tz &
?ublic. This information will apprise citizens af thosa
Industries that rsly on combuaticon af their wastas and will alleow
the public to bettar f2ecus tReir attantian on the appropriate

generating Zacllities.

2. T=madiats Astions iz Combusticon Pacility Per=itiing

The Agency’s goal is to continuously imprsve tha regulation
of hazardous waste combuation to reflect advances in scisntific
understanding s0 thazt adequate protection of buman healzh and <he
enviranment 1s assured. During the tize if takes to propose and
¢inaliza updates tg naticnal requlations, EPA will use its
ompibus avtiority on a case-hy-case basis 2@ necessary te protact
numan health and the environment to include the appropriate
conditions in per=its being isszyed.

At thig tizma, EPA belleves that reglons and atatas should
umae the RCRA ocmnibus pruvision and RCRA per=it z=edificatioen
requlatisns to add permit conditlons as necessary to protact
suman health and the environment whenever a <szbustion facilisy
ovmner/operator is seeking issuance of a new per=it or raissuance
0f an expiring pez=it, or, in appcopriate circumstancaes, whan
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lcatian, Tha 2zllowing

sTing rermits are racpened for zodif
T2ing process,

1 ta addreszsed during the permi
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@ zisk A=zessmaents

IPA ism dirmcting that gite-sypecific riskx assesszencs te
candustad at inclneratsrs and BIFs dUring the parmiteing zrocess
Thesa should ba done in accsrdanca with ZPA’S <rafs ‘ndirsce risk
assessment guidance. ZIFA is currently developing updated, =fina:
gquidances on conducting risk assessments at ccmbusticn facilitias
including censidagrazicn of tha risks frog indirecs axposuras. '
Until this national risk assesszzant cuidance is cgozmpleted, all
Tiak assessmants at conrbustion facilities will be deone an a site-
Dy=-site basis. ZPA and State ta2chnical experts will be availanzla
U5 serve on riskK 3assessuent TRans a assist regions and atates in
csnducting thesa risk assessmants (par=icularly with regard to
Indiyeuwtr sizks}, N

) tpgraded Partsiculats Xatter Standard and
supplexzental Cantxols on Metal Zaissiona

Hazardous waste ccubuation units should be required, ==r
appropriats use of the omnidbus perm=it authority, to meet the
stringent particulata matfer standard that is now agplicable
TUNLicipal wistTe coukbumtoers -— 0,015 =mg/dsem. This =Zechralegy-
based standard eparates to praovida a major cantrel on =aetzls
emissicns from comhustion unit, In additicn, each combusticn
facility shouwld e recuired to cernsider, as pazrt of L%z Ffacility-
specific risk 2ssasszent, whetlher tha upcraded PM standarzd

o wa
affords adequats protection against tha risks posad by =matals.
Ir additicnal =zetal controls are found e be necesszary, =2he
regions and states should impose thess controls through usa of

thae cmnibus permit autiority.

The upgradad FM standard will ke used for BIFs unlass
ancther protactivae standazd is applicakle under state or federal
law., Thesa upgraded 7M standards wlll coatinue to he usasgd until
an altermative PM standard las been prosulgatsad for incinmerators
and 3IFs, It =ay ba that the upgraded PM standard is sufficlant
for many combustion facilities. However, some Combustion units
may be emitting matals above de miniwmis quantities, in which case
additional contzTols =ay be warrantad,

@ Diexina and Furans

Size specific risk assessnents at hazardous waste cozRusTien
facilities may reveal the nead for additional conerols on diloxin
and Suran eszmisslions. Through appropriata uzs of she omnlilzus
Fermit auvtherity, the Cegiens and s=Tatas shculd izmpase as an
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imtariz =aasure ezission 1
af all %Tetra Thrrugh ocla

imics of 20 ng/dsecz (based gn %=a sunm
dioxin and Iuran congensars). Tl

standard ims =he z2amae as Tha New Ssurcsa Perforvance Standard

for
new —unicipal wvaste cambustars. Raglons and stataes should
supplemant this with Jors stringent emisgion lizmits if the s.2z-

spacific risk asseszuent wWarTants.

~] Termit Contrala on Insingraitors and. 3TFs

ZPA ragions and states should bring incinerstors and 257s
under pesnlit controls a2s soon as poesible. This Will ka
implementad through astablishmenz cf 3 schedule Zor calling in
all 3IF permits for final detarminations. tTach region will
devalop a plan fhat provides for commercial 3IF7 permits %o be
callad in within the next 12 =onths and for all other BIF perm:its
ta be called in within the succaeding 24 neonths., Farmirts
repreasent one o tha Rmost seffectlve zeans by whish EPA and the
sauthorized states can develop and enforce coanditicns an the
cperation of incinerators and BITFs. t this peint, no 3I7s have
nad Sinal permit decislcns. Thus, permit deterzinations should
za =ade as expediticusly as feasible to effectively conercl “hase
operations that can ba cperatad safgly as vell as deny Der=it
at Those facilities Tnat can not be ¢peratad saZely.

< I=2ancsed 7ubdlie Parzicipation

Fublic naztiecipation iz one of =he majer csrnerstcones af
ZFA’s environmental prograzs. IPA is comxivTted tTe maganingzul
oublic involve=egnt in its perz=itiing Pregrazs. Lacal citlzens
TusStT e given the opportunity Lo assure theazsalves= shat
rfacilities in their naighborlocds will be operated sazely.

TPA will immediately provide for greatar publle
carticipation in the permitting of BIFs and incinerators, and
will initiate amend=ents to {ts rules to reflact new avenues for
oublic participation. Prior to these amendzents being finally
adopted, EPA will direct all reglions and statas to provide
imredlately Tor additional public paxticipaticn opportunicies
during per=itting of combusticn units - pagrticularly at earlier
stages than now provided for under EPA’s current permitting
requlatians. Thaesa should include, but ara not limitad ta,
sublic comment an tha =xial burn plan. EPA will also dizect That
lecal citizans re given the opportunity to participata during tle
risSXK assssszent process at compustion facilitles,

o Xnhanced Inspection and Exforcazent

TFA will continue and ennagca its SurTant enficrcosRIenc o
22%ar<s regarding combustian units throegh aggresslive ILnspectisn
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and enforsamant at Both 38IFs and incinerators and through use of
specialized csmbustion inspectiors. 3ased on our experiencs and
=mwe level ©f public cosncarn about the compliancs recsrd 2of
commercial combustion units, the usa of aggressive enforcexment
and special inspectors will ansure the =2axizum timeliness ard
a¥tTant of csmplianca. In particular, if an event ¢ccurs thast
rasults in non-compliance, EPA or the stata will be in a positis
=25 Taka the appropriate anforcemant Or parlitting acsian,
incaluding abacamant af tha prabled oF, LS necesszary, sSAULIIwn of
combusticn cperations. HWhenever appropriate, Regions and Statas
are ancouraged to use Termanent on-sita inspectors at cocmerclal
ineinaratoxrs and BIFs.

2. - - "'I‘ ch‘d

EPA will alseo izmedliately pursve a nunber of longar term
aczisns to continue the Progress towards our geals sf soures
reduction, balancing the amount of combustion capaciiy with the
actual needs, ensuring combustion safaty, and providing for
greatar public participatien.

o Continve %o build an aggTeaaive seurca Teduestion
rrogzan

TPA will cwnduct a national yound table on sourze rTaduczizn
ceportunities for hacardous wastas, The naticonal round takble on
source raduction will seek To highlight avenues for raducing tha
azmgunt of waste Feing combuzted, and will explors The appropriate
halanca petween sourzsz reducticn and usa of combusticn as 3 vasts
Janagement tool. The round tahls will explore boen ragulatsry
ane nen-ra2duilatory options to ancourage and/or reqguise scource
raduc=ieon. Generating and treatment industries will be asked to
narticlipata actively in this effort. Results will also be used
by the EFA-Stata Committae to eatabllish a national dlalogue aceng
<he interested parties an the proper intagration ¢f sourca
reducticn and waszte combustion.

o !ztahlish:nni of a Fercent/Target Year Frograzm Zox
reduction of combustille RAZATACUS Vastas

EPA will work witn the states towards establishing a prograx
in which industry is challenged tTo rwduce DY a selactiacq
persentage and by a target ysAr tha acount of procass wastas
going to combustion units., EPA will discuss with all intaerested
parsies the appropriata percesntage reduction to be usec as a goal
arnd the appropriata tize fraze f£eor this reduetien.

-t

-
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o opgrade ZIA‘X Xlles %o raflect stata-af-Shm-ass
advincementa

TPA “ill initiate a rulezakxing to upgrade Sur combustis
roles. In Scing ag, ZPA will explcora tne Zsasibilicy of a
technology=based approach, rarticularly with respect o setting
emission contrcls on metals, dioxins and furans, acid gasas,
Darticulata =atter, and products af incsmplete combustion, In
additicn, T2aA willl czntinue %o refline lts risx asseasment

1idelines to ensura that all risks are effectively addrgssed oy
naticnal ragulations or aite-specific permit canditions.

= Upgrade EZPA’s riules on per=it procass for
combuztion yunits
[N
¥hile IPA is direciing regicns and states to immediazaly
afford greatar public parwiciparion on a pernit-by-permis hasis,
we will seek %o medify our rules %o reflect axpanded public
parcicipaticn., ZIZIPA will initiate a rulemaking s cesdlify ouy goal
of increased public participation at earlier stagec in Thea
paermitting procesz for incinaratcrs and 3IFs, In particular, ZPA
will address the txial burnm procass and the publlic’s recla in
orocess.

[l
- -y s e

EZA alzag believes there is a naad to explore a rulemaking tc
refor= Zha per=iZ appeal procass for cosmduatlion unita whose
permit agpplications have bewn denied by the Regicnal
Administrataor or sStata Directar., In particular, whera %@ unm
nas Been burning wasta undax interic status, EFA will szaek s
establish rules that pravent the continued burning cr wast
during admiiistractive appsals of & permit denial dacisien. =
vill aleo axplors additional quidance <r a rulmmaking to clar
the numrer of permissible trial burns allowed tefore permit
denial.

Q Use and Feasidility of a Lorng-Tera Natiomal
Capacity Reduction Geal

EPA will explers the usefulness of cdevelcping a long-ter=
reduction goal (.., a 25% TeducTlioh .o COTDUSTION SARACLITY over
“he next 10 years) ta raducs combustion capacity bevyond that
which can ba achiavad through ssurcs reduction ef2orts. The
purpose of such a goal would be To give Zcre concTata natigral
miidance on how et 5 Zesh combuction dawmand with aapagity.
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. o Conduct resaarcl on continucus zenitorizg feorx
orgazics, including dis=zinsg and =zetals.

IPA will use its ressarch resgurcas TJ continue and enhance
sciantific lnguiry on ways 9 petlar deterzine vhat constitutents
are in exmissicona frcem combustion units and =z develop =h
rechnslcgy needed %2 zmoniter thesa emissions on a ceoatipucus
basis. IPA will work ccoparati?aly with the uasha comnus=ion

industry =2 address these research aredas.

a Tavastizate innovative waste treatment
tachnalogias that previds protactisn to Aus=an
healtl and 4he envirgozment.

£PA will cantinue and enhancsg itz afforts to foster tha
development of innavative tachnolcgies for the safe and effectivae
treatzent of hazardous wasta. Such actions are esssential ts our
national waste management systam and to our glskal
cozpatitiveness,

Y. CONCLEEICON

©FA la commirzed to avaluating the role that scursa
reduc=icn and comdustion of hazardous waste sheuld play in our
satlional waste Zanagement prograzm. ITPA will wark in full
par ﬂe:sh_p with tha States in this aeffor=. IPA 2nd the Statas
will embark upon a full and open discusszion with all
stax;nolders, insluding affacted citizane and indusctrias, on the

LY

issuas and actisons detailad {n this Draft Comdustion Stratagy.





