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Appendix D

Field data sheets
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MOISTURE FIELD DATA SHEET

Project No.

e AL W1y L
Client: NorHhen Pulp

Plant: M%
Locatlon: /s~w K1L

@ Stantec

Moisture Data

100 ml. H20

100 mL H20

Blank

200g Silica Gel

Total Weight Gain (g)

3364

Volume H,0 Collectad:
X0.048 =

DGM Final
DGM Intial
Flnal - inltia) =

Molsture =

376.Y
o, IS

FHH.SS

i, 2
%—n-

Vwe

Moisture =

Moisture =

{Vwe + Vmec)

Vo | §
fa €S5S¢ 20.2¢

n3E 7

ml
/' H,0 (Vwe)

it
i
#t? (Venc}

I Molsture Volume (mL) 336. ‘7 I
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EFS 1/RM/1§

Project No.: 21Snige

Client: Mz e ﬁwk Fuel Type:_/"\-ff Gas
Plant; Lipe kiln r
Location: Pitse | NS Time Start:  [1106
TimeFlnlsh: (/.3 v
Test No.: Ges B |
Date: &9 2!, Z.aii Personnel: TR ﬂ
Concentrations
Time Og CO; co 80, Nox NO, NO
(%) (%) | _(ppm) | (ppm) | (ppm) | (ppm} | (ppm)
0 6.6 1115 | 0 0 119
$ §4 fhz | O G {104
S 156 3 | o O |01
w ey | © O [ 10%
5 156 1Y 0 O | Il
% 0 |lo




MOISTURE FIELD DATA SHEET

Projeot No.: 1215 11264

Cient: Northem Pulp
Plant: P\
Location: L ciln
Tost: M2

Date: &:a 2%, oYy
Analyst: &

@ Stantec

Volume H,0 Collected:
X 0048 =

DGM Final
DGM inttial
Final - Inltla) =

Molsture =

Moistura =

Moisture =

Total Welght Gain (g)

Molsture Data
e | i | e | i | 2
wnreo |4463 | (70,0 |
womLhzo | 72,3 - Eﬁ;bﬁ’}
ok | 535.¢ | pBY D
aogsicacet | /2/ 7.7 | {0V D

Malsture Volume {mL)

Vwe

{Vwe + Vme)
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/RM/1§

Project No.: L\Snte §
Cllent:

A .. Fuel Type: Nd-.. & et
Plant: bace ledhn -
Location: &;[2,.. L NS Time Start: Q.00
Time Finigh: AL 32
Test No.: Ges H 2
Date: ﬁru:, 22, 2414 Personnel: ____1y¢
Concentrations
Time 0, COz CO SO, NOx NOz NO THC
(%) (%) {ppm} | (ppm) (Ppm) | (ppm) {ppm) (%)
o 23 | 8y |, o ({2 |
* b 184 ] o | o [,
(- 53 | 8y 0 o | 1y
5 5.3/ 34/ o ©_|lup
10 6.8 | 9.4 | o ) (01
hal 7.3 Ly | o O (1/2
3o s3_[89 ] o ¢ jlie

m.l_l_l_lll'n-a--—--



MOISTURE FIELD DATA SHEET
ProjectNo.: J2151)1.6¢
Cliont: ot T#ean) _Purf @ Stantec
Plant: _ PicTola aAlg
Location: Lim€ WnMN 'ﬂfﬂ-' ]0
Test: Pn-3 21"
Date: Aug LLéglf 05’)‘6 ” g
Analyst: _AJG A~
Molsture Data
1 100 mL H20
2 100 mL H2O
3 Blank
4 200g SHica Gel
# Total Welght Gain (g)
I Moisture Volume (mL)
Volume H;O Collacted: mi
X0.048 = #*H,0 (Vwe)
DGM Final ft*
DGM Initial 1y
Final - Initial = it* (Vme)
Maisture = Vwe
{Vwc + Vme)
Moalsture =
Molisture =
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COWiBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: 1 2
Client: —Noctern Pulp Fuel Type:_ Nat . o et
Plant: _Behe NS -
Location: Live beiln TmeStart: ___ |/ 33
Time Finish: 12.20
Test No.: Qos t 3
Date: 4;. 2 i Personnel; TEH
Concentrations
Time 0, co, co 80, NOy NO, NO THC
(%) (k) | (ppm) | (ppm) | (ppm) | (pm) | (ppm) | (%)
) 531 | 8.4 o O 8S
5 S, g4 0 QO aY
e 53 1 8.4 o # o | 8
15 5% 6.4 o 10O 85
20 S ) 8 U o 0 84
15 5% | 3.4 O o 80
%0 5.% a.4 o o 26




MOISTURE FIELD DATA SHEET

Project No.: 126
clent ip (:D Stantec

Location: -Bagvﬁry Bal l,;r
Test: P/M-| : y "
Date: .o 17,201 F“j“ 'La-}

Moisture Data

Teripingior Mok |

Cjeioer | e | e
T R

1 100 mL H20 90;3 éﬂ@? 1312
2 100mLH26 97,,{‘0" 73?.3 2260.%F

3 ek | G625 |434.1) 2. (
lore ¢ (995 .7

Total Walght Gain (g)

200g Silica Gal

Molsturs Valums (mL)

Volume H,0 Collected: Sat.c m
X0.048 = 7 .92 #'H,0 (Vwe)

DGM Final st
DGM Initia! 43D.4h_

Final - Intial = 0. ST f(vme)
Moisture = Vwe
{Vwc+ Vme)
Moisture = A N A
23.9+ GOV
Moisture = 0 .31,¢
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampiing Methodology: Environment Canada EPS 1/AM/15 @ Sta ntec

ProfectNo.: ;3 15 {1269

Cilent: Nov Hern X Fuel"l'ype:_'_ .
—S0vihern Huip —
Plant: 'b;-,_i,!,, Eff .
Location: 2-0.&&4\4 '™ Time Start: 12 . .
Time Finlsh: (2. .5 - \
Test No.: (das, +- |
Date: Aer 1ot ary Petsonnel: 11 .
Concanh'atlons.
Time 0, co, co so, NOy NO NO, THC
(%) (%) (pPm) | (ppm) (epm) | (ppm) (ppm) (%)
° L% | 0y [24ad . | <
> 33 182 (423 13 | 56
|10 G\ | Wo WS | 15 Sy
2 &0 | 1l Jiz¥g 24 | SO

- 16e oo BIZ | 19

-C

O5

G 13 (1310 | 24 5
3> (13 18.4 | 1062 5 |




MOISTURE FIELD DATA SHEET

Project No.: 215 11269 -
G Nacken T @ Stantec

Plant: 1
Location: BE!&:M-:C BojLen )
Test: g~ -2 1,‘- \
Date: Awd .19/ 201 rzl"" , |:]’
Analyst: s/ 0
Moisture Data

mblr-uar Wg%

1 100 mL H20 q,ga 611.( 20,5-?

2 100 mL H20 quéh& For. & &‘?5
2 Bk 1445, 2 634.4 | 10.6

Total Weight Gain {g)

Molsture Valume {mL)

Volume H,0 Collected: . 4 ml
X0.048 = i H,0 (Vwe)

DGM Final 5 W, 43 f*
DGM Initid 57/, 47 i’
Final - Inifat =__ §% 4/ 5 1 {Vme)

Malstura = Vwe
{Ywe + Vme)

, 2882
e c‘i{sfgsa%?{w)% ﬁ??f

Molsture = _ 29, [ o
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/AM/15 @ Sta ﬁte C

Project No.: 1315 {1261
Client: Norfhen Rlp Fuel Type:

Plant: 'P.‘sh“ NS
Bntlo TimeStart: (& :.7)

Location: 2o
Time Finigh: S e

Test No.: (oen #H# &
Date: A, 5 11 2604 Personnel: 77741/ <

~ Concentrations
X Co, | co | so, | NO, | Wo NO, | THe
{ppm) ) | (ppm) m) | pm) | (%) !
e —— T
i25 5 &S '
4o | 56 | 6f ‘
HR 5% | 61
132 (6t | GG
U3 | 3 bs—
30 Te3 [Gr

156 |65 | @8




MOISTURE FIELD DATA SHEET

Project No.: !‘H‘J/H?-éz
clr: Tt/ _puss () stantec

Plant: fictor, A/ S

Loostion: A&z owisy AoiLuf 0 -‘\’—‘P
Date: v 29 /50011 i

Moisture Data

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

Total Weight Galn (g)

Moisture Volume (mL)

Volume H,0 Caollected: ‘,é{,g mt
Xoos=_OF 36 HOMVwS)

DGM Final tt
DGM Initiad 2‘53. g4 g
Final - nitial =__ (79, 2.7 ft* (Vme)

Moigture = Vwe
(Vwe + Vme)

Moisre= 1T . 85 Qﬁ'.é’é"

(2185 %co.a?) TI0.12
Moisture= (). %3] 2 3307,
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Fuel Type:

Time Start:

Time Finish:

Personnel:

COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/RM/15
ProjectNo.: | ZI¥//2¢

Client: Mo Al Pnlf_)

Plant: Eﬂwﬂq L.l

Location: oo, NS

Test No.: Ges # 3

Date: A—y—:, 20, 2orey

e VN0 SN

B+Fe LYDHM

184

Concentrations _
Time o, 6o, co S0, NOy NO, NO THC
(%) %) | (ppm) | (ppm) | {ppm) | (ppm) | (ppm) | (%)
o BYyls.s |25 15 |3y
5 e |s.clihwag] 6 | 29
[ 5% (5.2 |82 + |3y i
(5 31 |53 134 | 3 |s¢
0 V7.5 [s.< T317 | ¢ |38
as |13 |S-? |yyo | @ | F¢
qu 13.4_|s.5 |25 | 9 3¢
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MOISTURE FIELD DATA SHEET

Project No.: {215 {1269
Cllent: Pulp @ Stantec
Plant: "\
Location: _0ssoLitndy  TAM
Test:_pr—!
Date: Awés 20/2014 oclé- }9
Analyst: _aftam,

Moisture Data

impingér Final Weight
Contents (@

1ol mL ! , i :
100 mL H20 (OJ;:é ‘

Blank ;,L/q' /
2009 Silca Gel | | 5] § |

Total Weight Gain (g)

Moisture Volume (mL)

Volume H,QO Collacted: ‘&ﬁ_aa 7 qﬁ ml
X 0,048 = Tl

DGM Final 3”Clc 5” t

DGMinitlal 47,24 f*

-
=y

Final - initial = 37, tt? (Vme)
Moistume = Vwe
{Vwe + Yme) 4
Mosture= S 2 7

Moisture = 'H"g'z 527
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1RW/1S

Project No.: 31 (1264

Cllent: NorHern Rlp Fuel Type:

Plant: Pickon NS

Location: Pissolunns_ Junk Time Start:
' = Time Finish:

Test No.: (oas #+ |

Date: Ay 2o ety Personnel:

() stantec

Vil

2.e9 l
3-'%¢ '

can |

0

M oEn b el wie ek ok ot Lol L) L J



MOISTURE FIELD DATA SHEET

Project No.: {715 |1269
ro cﬂant:%ﬂ?ﬂp @ Stantec
Plant:
Localon: Uiseo hyive  Tan K
Test: M-/ —

Dete: At — Ay 20,201/
Analyst A1 o
Moisture Data
 ipiter
:ﬁfq:ﬁg%?ﬁ'
1 100 %fhl'&- ;
2 | 100 mL H20
3 Biank
4 200g Stiica Gel
Total Welght Gain (g) (?70}"3
Matsture Volume (mL) Q) 0 l . ?
Volume H,0 Collected: ' ’ggl 3 mi
X0048 = - 3RS . A*H,0 (Vwo)
paMFnal_ 3 §£.7¢
DGMinital 249, $3
Final- intlal=__ 39 2 3 1f* (Vme)
Moiature = Vwe |
{Vwic + Vmg) A - f
Moisture = .. %S‘i i : -
34513508 |
Moisture= S BHY, !
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET

Sampllng Methodology: Environment Canada Epg 1RM/15

Project No.: 1215 (1269

@ Stantec

Cllent: Nor foerm Rip Fuel Type:
i»
Plant: P!
Location: Dty . Taqk Time Start: g 30
P
Time Finigh: 72 0y
Test No.: !ées e 2
Date: e 7sF Personnel:
77 4 - ——
Concentrations
Time Oa COz co 802 NOx NO NO:
{%) (%) (ppm) | (ppm) (ppm) | (ppm) (Ppm)
g 20 . q [7] o o -
3 7o 4 . - R
4 20,9 e | o o e
~ 269 « © o o '
lo 21,0 e o
AN 20, o o P D
7o Zo, 9 o [+ e &




MOISTURE FIELD DATA SHEET

mg:::ﬂm' v Aulp @ Stantec

Plant:
Analyst: /" A
Molsture Data

[ m "ﬁmaw'vazqm ”T-;are%g'ﬁﬁ- | J’é:;&""ri"é) N
i ’"*:9_;39 d1Z | Bsg. o
‘ [019, % | 737.9 2921,
t | e | 963y 7189 | 248
: wk | 670 16929 | 5a.)
4 200 Siica Gol | Y} :,\Q, ?7/é é

Total Walght Qain (g) q L/B é
Molsture Vlurne (L) 4 l[ 2. 4

Volume H,0 Collsctad; &g% 4 mi
B X0048 = U5 D92F #°H,0 (Vwe)
pamrna 42U .54 n’

DGM Initia! 35 g,ﬂ;:
Final - Initlal = .63 u’{\hm:l
Molsture = Vwc

{Vwe + Vme) QD- q 2.287
Molsture = 4 S S“['?

Moisture= 54 4
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/RW/15

Project No.: 215 11261

@ Stantec

Cllent: Norflem Rip FuelType: i
Plant: P r_hm MS
Location: Diseslony Tank Time Start: P30
TimeFlnlsh: 49 'oco o
Test No.: Ges # 2 o
Date: 14.,_5 22 2oy Personnel: C AP
. Concentrations
Time 0, Co, CO 503 NOx NO Noz THC
{%) = (%) (ppm) | (ppm) (ppm) (ppm) pm) (%)
6 2'.1 [ ' o o [
0.4 o Q 9 (5] J
1o 20 % g 4 - ) ) :
1 — L.< Lot < 0 <) Jl
Le 7.5 0 ¥ o U !
7% ] 1 O o Py 5 '
20 30, 4 > o o ) 4'!
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MOISTURE FIELD DATA SHEET
P4
g
Broject No.: [215 11264 _
c;:::: - / @ Stantec %
Lovstion: Dyl Bisiler
Tesl: - r__“ ﬂ./ }D

Total Weight Galn (g) R71.4

Molatura Voluma (mL) 2718

Volume H;O Collectee: 2 7/, & ml

xoosd = |3, Y 1°H,0 (Vwe)

oGM Finel__ 21 O, 47 ft
paMIniial__(55.9 3 e

Final - Initisi = 54,56 #* (Vme)
Molstura = vwc

{Vwc + Vme) 67 ¢
Moistura = ,[q ‘ >

Moisture = { c‘ %
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COMBUSTION GAS ANALYSIS
CONCENYTRATION FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: _pig (261

Client: Neor e Rlp Fue! Type:
Plant: i
Location; j’i_w:r ﬂa:hr Time Start: [ -SNY
Time Finigh: (214§
Test No.: _Gas # 1 o
Date: he 11,013 Personnet: TAH [c i
I
= T E 5 . OIIGGIIﬁBOM
Time 0, Co, | co | 80, | Nox | wo
_ (%) (%) ppm) | (ppm) (ppm) | (ppm) | (ppm) |
6 By 1S6 [327] o | 30 -
> 3§ |55 |1o32] 0 | 30|
(o 1.6 | S-4 | 9yg Q 2.
s ! 5_', S| a1y Q ')_L
12 42 (S0 (948 | 0 |27
1S "I ‘3"(3.. 5.4 323 o 23
30 —'l 3.5 1565 [3I80 S Y
- S L et — ==rle _'* e R




I MEN S N S e s e ——

MOISTURE FIELD DATA SHEET

Project No.: J115 11263

Chient:_Nordhem  Pulp
Piant:
Location: [ v
-2
Date: 19
Analyst: /71
Molsture Data

iploer

P Wl
()]

b e AL

@ Stantec

1\5/

™ ,ES/[J

)\/

o\'+

100 ml. H20

aws.3

758 7

100 mL H2O

335.0

7.5

Blank

6252

LT

200g Sllica Gel

Kol {y

Total Weight Gain {g)

Moisture Vaolume (mL}

Volume H,0 Collected: 1632 m
X 0.048 = 12472 ' H,0 (Vwe)
DGM Final 0167
DaMintial 2.0 FHo
Final - intal = Jo. %% #* (Vimc)
Molsture = _ Vwe
{Vwe + Vime)
Molsture = 2.2

Moisture =

{13+ Su Rl

v4. % T

== LY
T e o
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MOISTURE FIELD DATA SHEET

Totel Weight Gain (g)

Molsture Volune {mL)

Volume H,0 Collacteg: ,?SL/, ﬁ? mi

X0048 w /- '1_‘,10:1_ #*H,0 (vwe)
DaMFnal__ 2/ 7 & #

DGM Initial 57 ft*
Final - Initia) = 9.7% 1 {Vmnc)
Molsture = Vwe
{Vwe + Vme) 6,'

Mo~ | 57U 7
Moisture= | gZ,
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COMBUSTION GAS ANALYSIS
CONCENTRATIONM FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/AM/15

Project No.: _ (21S (1261

@ Stantec

Client: Nor therm Rlp Fuel Type:
Piant: Pickoa, NS
Locatlon: Ps st Bo e Time Start: .00
Time Finish: “4:3n
Test No.: Ges i Z
Date: Azj {3, 20ty Personnel: 19/ '{‘.M
iy — __Concentrations ____ *
Time 0, CO, | cO | SO; | NOx | NO | NO; | THC
P 1 (%) | _(ppm) .| (ppm) | (ppm) pm) | (ppm)
0 oM [ 62 |yus]| O | 36 |
1 5 [zy d lyzxzx | © | 3F
{0 25 1l |54 ~ |36
S 123 [ (0 |G| O | 3%
10 lzo |3 334 O |90
5 18,3 168 lebs-] O |4
£ 08 |F 4 |50 | & |46
) - | - e
° 47 |co | %5 | O |25 F.00-F3e
2 2.3 |53 |lo03 | o 24
to 3.2 156 |93 | o | =j L
5 3 J62 L) @ (3o
22 4.z 1 %4_[1z9, 2..128 =L
s »¢$ |56 1633 | O |35
PSR KT NN | 25 S o O -2




VOLUMETRIC FLOWRATE DETERMINATION
FIELD SHEET

ProjoctNe: _| 21 106 9
Cllent: Wow+hev Yily
Location: R[-R\/ !

Personnel: (.M

Stack Dlameter (in.)
Pitol Coefficient, Cp:
Dats % 20
mm|fgg'ai
Toot: |
Polint ap Temp Ts
{in. H,0) {'m
It ¥ 1249
B 0.77 114
b 619 | b .
B 0,77 114L
3 .78 |14
I 79 115«
3 I
oZ
e
10 rd
n 15 (37
2 AR TAY4
Date: s
Tima : 11.‘.o§
Test: 3
Polnt ar Temp T
{in. H,0) 'F)
1 . 2 1%
2 2% 137
B_ .79 4o
b , 91 141
g , 8 ' 1]
k b2
I KL i9H
B . & (47
3 74
fro 71 (4
1 N/ 144
12 76 114

Barometric Presas. (in. Hg):
Static Preas. (In. H,0):

Gag Molsture (%):

Coz (%)
02 (%)

Teal: 2
Point ap Temp Te
{in. H0}
1_ 2l =
-z
E 4;7%— 3
e .79 1Y
' e 7% |14
e rar!
p .21 W9/
[ Yo
o 7 Z /', 39
n 27
bz e 25 lgs?
Data: Zd L
Time: \17_;!0
Toal: 1y
Palnt Ap Temp Ta
{in. H.0) {'n
it .7 /i
E 27 113
KL (3.5
-4 4o
. TN
k B 1 5]
d g2 |J¥5
i g2 | 149
] S8 114/
D 7RI E]
il L 1141
12 .79 /3¢9




VOLUMETRIC FLOWRATE DETERMINATION
FIELD SHEET

projectNo: 2[5 1269

Barometric Press. (In. Hg):

Cllent: Flrcrn Pt
Location: RV \/ Static Press. (In. H;0):
personnel: (. A Gas Molsture (%):
€02 (%)
Stack Dlameter (In.) 02 (%)

Pitot Coefficlent, Cp:

Date: % Lot Dste: ﬂ!a zon‘
Time: 1< Time : 12¥e o

Test S Test ¢
Polnt Ap Temp Ts Polmt ap Temp Ts
(In. H;0) R (in. H:0) tn
| 1% ) ]34 2 173
22 135 B g7 /™4
.7 (26 | B o2 |1HS
Pl I"D r L4 ﬁL__
i R T
u 23 { el
- R 144 b 77
b 2t vy | 77 14 O
[ 1% 4] o 727N
| T 727 M 1 IR TLER
L Ze 1 2q 2 2 2
Dats: 26" Date: aT
Time 1225 Time : e )
Test: } Test: &
Point ap Temp Ts Polm ap Temp T8
(in. H;0) cn {n. H,0) n
0.39 l40 i 0.3 142
op0 | 139 K s (w3
9 o.talr oo B 08| 1YC
£ n 2 139 II:f o.%\: T,
. D | 14] Q. A? 14
3 0.983 1 142 0. 81 T
v 0.1 | 45 7 0.0l Juy
0.38 14s k D. 35| 143
0.8 | 142 k 0.35 44
10 0.3+ 1141 o 0.3 | 144
i 0.37 ‘10 - O He "¢
|0 {1J 2 0.0 | JUJ




VOLUMETRIC FLOWRATE DETERMINATION

Baromatric Prags. {In. Hg):
Statlc Prass. (In. H,0):

FIELD SHEET
Project No.: 1215{1265%
Cllent: Nechern @ fp
Locatlon: wpgv
Peraonnat: .M
Btack Dismeter (In.)
Pitot Cosfficient, Cp:
Date: &-3 ZOT\
Time ; ' L(j
(Tout:
Point ap Temp Ts
{in. H,0) ('r
0.y 14
|P 0. 80 1“2
P d.9) MY
F 0.92 [ar
|3 0.8 s
I B3 L
u 080 [4!
0.%5 1Yy
q 2¥p 42
1 0.7 143
it 21y 2
2 gt | 4o
Date: Aw; 26N
Thme : 12 [
Test:
Polnt Ap Temp Ts
(in. H,0) (‘'n
i .34 41
B R0 942
f& 0.3 ; : ;4}
. Yy
k %T%E 3l
I o 43 14
¥ .8 4
kb LBy 14y
B 034 4y
fro_ 0.7 Hy
m 0.3 Y
Iz Y- ]

Gas Molsture (%):
c0o2 (%)
02 (%)
Date: 4"" 25*\
Time : 12 '22 _
Taat: '
Paint ap Temp Ts
(in. H,0) ‘m
aig 142
B oy~ | i
P v.%0 [n3
o 0. B 14
e ug 142
0.8 Iy
E 08 | £74
0.8l M3
P or | (43
o o.M (44
I o ¥t | 14
2 0. 6 (1!
Date: % ?/‘ ™
Tima : e
Tost: -
Point Ap Temp Ta
{in, H,0) (W]
D.30 11074
D24 LT,
S 2.8 142
0.0] L
o 31 LT
oHl k>
r 0.0 144
b 0. B L
e %i;lﬂ [ 4y
- 175
11 m [
0 [ X 14 4
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/A6 @ Stantec
Project No.: 12151417 hﬂ
Client: N- Hern pnh} Fuel Type: Gt £
Plant: LoV -
Location: Rdu L ALS Time Start:
yax Time Finish:
Test No.: 1,2,
Date: ﬁué Zo, 2wy Personnel: A
-1 !'n—l-‘”-:o.-'l.:la Concentrations - l
I Time Nox NOy | Nox [ SO NOy NO NO, THC
(%) (%) | (ppm) | (ppm) | (pPm) | (ppm) | (ppm) | (%)
0 [/ ) 2
A |
le [ ¢ o
12 0 P A
2y = 0 o
22 J d A

T T 71171

B T T —




SOURCE EMISSIONS TESTING - SUMMER 2014 REPORT

() stantec

Appendix E

Calculations
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DATA ENTRY
Nerthern Pulp

Lime Kiln
Stack Helght from Grade: 37 m

Stack Dlameter: 1.22 m

Standard Temperature, Tatd (F): 77

(K): 298
Standard Pressuro, Petd (inHgk:  2p.e2
(Bar): 1.0
Paramater Symbol- Units Test1 Teat 2 Testd Average
TestID - - PM-1 PM-2 PM-3 -
ats - - 21-Aug-14 | 22.Aug.14 22-Aug-14 n/a
tart Time - - 8:15 AM 8:20 AM 11:48 AM nia
nd Time - - 10:30 AM 11:30 AM 1:.48 PM n/a
otal Sampiing Time - min 120 120 120 120
ck Dameter D In. 48 48 48 48
verage Stack Gas Temperature Ts F 185 162 183 183
verage Dry Gay Meter Temperature Tm F 67 a1 73 74
rometric Pressure Phar in.Hg 30.00 30.00 30.00 30.00
tack Static Prexsore Patatle 1nH20 0.51 0.51 0.51 0.5¢
verage Pressure Drop (Head) dP In.H20 0.48 0.49 0.47 0.48
verage deltaH Orifiee dH ia. 20 022 0.23 0.22 0.22
verage Meter Tempersture T F 87 a1 73 74
Sample Valume Vm cnft 20.7 30.3 290 297
verage Isoldnetics I % 1048 1052 1028 104.2
nzzle Diameter Dm tn, 0477 0177 0.177 0177
tot CoefMicient Cp - 0.817 0.817 0.817 0.817
(Gamma, meter constant ¥ - 1.040 1,040 1.040 1.040
ce Tempernture Tref R 537 "837 537 537
erence Pressure Pref InHp 20.92 20.92 28,82 20.92
tack Gaa Oxygen Content Col % 5.81 5.80 5N 578
tack Gas Carbon Diaxide Content Cen2 % 11.3 83 84 8.4
tack Gas Nitrogen Content Cn2 % 829 85.9 850 84.9
tack Gas Sulphur Diaxide Content Cao ppm 0.0 0.0 o.c 0.0
tack Gay Nitroges Oxidey Content Crax ppm 108.4 1107 84.7 100.8
tack Gas Carbon Monoxide Content Ceo Ppm 00 0.0 0.0 0.0
‘olume of Water Collecteq Vw mL 338 315 337 349
rticulate Collected from Fllter - mg 185 134 183 177
articulate Collected fram Probe Wash - mg 28.8 20.0 7.35 21.8
rtictlate Callected from impiager Wagsh - og 7.03 473 0.87 4.54
otal Particulste Collected (exct Impingers) Mp mg 213 213 in 199

Legend:

F - degress Fahrenheit
K - degrees Kelvip

Bar - bary

In.Hg - Inches of mercury
in. -inches

inH20 - inzhes of water

cu f? - cubic feet
R - degrees Rankin
NOx - as NO2

e ¢




CALCULATIONS
Northarn Pulp
Line Wiin
Stack Height from Grads: 37 m
Stack Dinmetor: 1.22 m

Variablg Symbol Unite Calovlafion Test 1 Toat 2 Tastd Aversge
ek Area Ad nr =Py 12.57 1257 1257 12.57
wm A e A GLE) R R 147 117 117 147
Frosmre Prar P [Par (W) = Phes GaLlg) 1 100 10z m 102 102
Stade Pressure Poiatic ufs Prmite uPs) = Pracc fa HIDY £ R399 013 0.3 0.3 0,13
vg. Stach Tamperatura o | ] [To (X} =T (1) + <64 825 a2 823 a23
vg Meter Temperature Ta [Toa (2} = T (1) 458 827 L 533 54
owsis Diameier D =a Ln.o-;-a-m.xu.d 4 4 4 &
ax Meter Pressars Pm wig  PmaPures g 00 o 0o 0D 00
wmple Yalime ol STP Vg wh (Ve = TrellProl £ (¥m 2 P 5 1)/ T 3.8 na 305 LIR|
am Ve fowm) = ARIENE £ Vime {oam) 0.89 0.89 o8s 1]
slunt of Waity Vopour Ve MR [Yee=fS1 Ve 181 180 182 188
'mier Praction | = (B o Vo 2 { Vo + Ve ) o34 028 0as 035
alecular Woight, ey Md Bt-mal  [MdwR4d (Cod) =032 (Caf) + 023 (O] 300 4 200 n7
wletwlur Weight, Wet o WEemal i w3y < B 09 2 B 00 254 258 58
Previsre n wily  [FowFeore Prodi/ L6 30.0 300 o 300
ek Cas Valority 1] ~ 1=+ 220 5 Cp2 (i £ TIf 1 301143 aa 421 420 420
- () = 03042 3 B2 (h) 127 128 120 128
ctusl Stack Gas Flow Rate Q en  |Q=SaDizas 31,5m e 31,058 31,038
Stack Gus Plow Rais Qe dectm [Qos G (1w 5 (T} 5 PUPHR} 17,993 17478 17,801 17,787
docms [ {iecame} = 0008 T2 & Qu (tctm) 840 428 a.44 B.40
Dianidy - 502 -
1 Measurnd Cracenirstion Bl ne [ Mitetrment from Flas Gas Auslyesr [1F:) 1] oo ND
neorreceed @ Red Cond [ L aiiun) Cic} (pym) 1163 4] o 1] ND
Emizsion Rate (12 [ Ve = CoultoM £ Qp 000 0.00 o.co ND
kphr  |ERsd Ogihr) = 16t KR (a5) aco .00 0.00 ]
1 Camcomtraticn *
[Corrected te 11% 02 Cd mpRem  [Coud [11% ) = C:al (mg/Rom} £ (18.5-1 1) 1 OB, -Cal) B ] a ND
[Corrmted 14 3% 02 Caad myiem (T (9% O w vl pug/Rem) 1 (BAIH O80T a 0 o HD
Corruted to 13% CO2 Cml myRon  ([€ml 13% C0T)e Jpd (ugMem) £ ({02} -] -] a ND
irogon Crides - NOT
'Oz Maspured Coscamtratins Ut vm |Mesnirtinenl frem Fue Ges Asalyver 100.4 1107 M7 1008
nearrected @ Ref Cond 5% mploe  [Canx (ugm)=Cox (ppa) 1 12T 200 204 158 189
Oz Endosies Rate [ 1] - h:l.nn-n-mm:q. 170 172 135 158
eAr  [Kiecs dpfheye 3t 2 Bilom (34 612 018 485 572
MOy Cancuniration
errecizd te 11% 02 Camy ngitcn  |Coag (1% 03) = Cusy (mgy/Rem) ¢ (AS-10} /(A ILad) m 137 104 124
atrected to 3% 02 Can alem  (Chs % 00) Coct (opem) £ GAI5 / OUI-L43) 8 247 188 24
[Caryecsed ta 12% CO2 ot FgRan  |Caes (1% COT) = Con fmy/Rem) x {12582} a2 300 28 247
iCarton Manaxide - CO
CO Mevsurvd Concenivation T e |Meamressiet from Fias Gaz Asslpier Doo .00 ond 0.00
aearreched @ Ref Cond Ces =gBetn  [Con (mpTiem) = Cow fypan) 5 LI4S 000 000 .00 oo
0 Exission Rate e L ¥ eetammig 0.0a 000 0.00 0.00
kahr (k) =38 ¥ Ry yh) o000 000 0.00 0.00
ICO Concamtration
Corrected to 11% 01 Ces agkin  [Coo(10% OF) = Cie jmp/lom) « GaS-11)/ QR H-CaD) 000 D00 0.00 000
[Correctad to 3% 01 Cen wplcn  [Con (% D)= Con frpitem)z (A3-3)/ RI-Cal} 0.00 0.00 o.oa o000
JCorrecind w 13% COZ [ BRoe [LI% OO7) = Crr (mgMem)y {1MTealy 0.00 0.00 000 [11+]
artienints Cenccatration [ mgscn =Mp! Ve 239 240 i ] 225
arilcwsty Eanisslon Rute g o Ry = Car1009 5 08 203 18 157 1.00
hgtr  |RRp (ape) 26 S ERp (gl 730 2 0.01 881
* Production sishmvidep 860 831 831 784
srttulite Comcentration
Correrizd 1 11% 01 [ ugibrm  [Cr (1% 2= Co v G101}/ RARLa3} 157 157 128 148
JCoerited 15 3% 02 Q e € % 0N = O e U RN B08-CaT) 28 254 21 7
(Correeted to 13% CO2 [ wgfleem [0 (2% COU)= €9 3 43200eT) 253 Ms a2 203
[Etutas patric iyt 023 _021 .17 021
Lagend: 991 simary foat Mg - hiekes of mmgAdecm - miKOmMe o cry stendard oublc matrs
I9m- sEwe metra ot il 0% - OreTE pet bacond

HM-ll1a e - Gyl mstres NOIx - aw NOZ
R - dograes Rankin 77 - standard $an sei - extiyl i’ fest per mitwts
PR+ i po uBly dntin - dry stare $96ms - dry stendend cub s metTre par sacond



OFFICIAL STACK TESTING RESULTs
Northern Puip
Lime Kiin
Stack Height from Grade; 37 m
Stack Diameter: 1.22 m

Parameta; I Test 1 I Test2

Test ID PM-1
21-Aug.i4

74 -

338 -

127 i ) =

8.48 . 340 .

R
581 5.80 571 578 -

11.3 8.34 8.40 B.38

Measured Coocentration (ppm)

h ncorrected gt Ref Cond {mg/Rem)
AEMlnn Rate (kg/hr)
ND
ND

168 225 -
6.01 8.81 -
0.17 0.21 0.50

STP - standarg lsmpematurs ang Pressure (25 C ang 101.3 kPg)
Maldsem - miigrame Per dry standand oybic matrg
d cubic matrag Per secong NOx - ag ND2

PP - parts per mil)ion 0 - py
adubmt - alr grjag inbleached metric tonne (1,030 adubmiid)
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Northem pulp
Pletoy

121511289
Stack Gas Velocity Profiles
Lme Kiin
__+-_______u___________“__ﬁ_____
i Test #1 J’_——;-' .
L___T=Tmvnez
16.00
1500
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DATA ENTRY

Northam Pulp
Recovary Baller

Operaling Conditions: Normat

Emisgion Control Equipment: Multicyciones

Stack Diameter 3.5 m

Raferance Tunpseature, Teef (F): SRS EEE:
I%): 28
Rofersnce Prasaure, Praf (nsig): bas =
(Bar); 10

Paramater Bymbo{ Units Tant ) Tost 2 Tast 3 Average
ot i . . PM-1 PM-2 PM-3 -
- - 18-Aug-14 16-Alg-14 20-Aug-14 ns
Tima . - 1190 AM 300 PM L10PM s
Tima . - 120 PM 5:16 Pt 320 Py e
otal Brinpling Time . min 120 120 120 120
ck Dinmater o n 138 138 13 138
Btack Gan T, T r 158 188 158 158
versge Dry Qas Matsr Temperstury ™ L 7 76 -] 80
= Prassury Pbar InHg 00 301 0 300
Batic Preagurs Patatle InH20 110 1.10 1.10 1.10
YOrage Pressury Drop (Head) dpP InH2D 11.0) 0.a2 064 [.T.<]
Yorage detial Orifice 12 InHz0 oez 0.50 0.82 o
ge Mater T Tm F n ] a2 80
a8 Bampls Volume Vin cuft 8057 50,45 BD27 80,10
Verage lsokinetica -.l % we 988 g2 14}
Normatar Dn In 021 0.3 0.233 023
ot Cosmctent cp . n.gaa 0.838 Qg3 0.838
Imina, meter constant y . 1.040 1.040 1.040 1.040
Temparature Trel R 57 57 sar sy
Pressurs Pref InHg .92 2002 302 @02
Gas Dxygen Content Cod % &.1 45 -1 84
Gas Carban Dioxige Content Cen2 % 1.0 121 15 122
ck Gas Nitrogan Content cn2 % ap 834 B1.1 24
Gus Sulphur Dioxide Contsnt Ceaz ppm 19 8 7 20
Gas Nitrogen Ozicas Contant CSnox ppm a2 & £ 5
Carbon Monoalds Content Ceg PP 478 11 212 807
'ohuma of Water Collecied W 582 800 822 an
'srticulnte Collscted from Flitar - my aa L] 1204 oS
ulsle Callectad from Proba Wesh - mg 423 378 758 e
from impingar Wash mg 523 N44 an 413
atal Particuists Collectg (sxziudiing inpingers) Mp 1240 1282 2,001 1,504
Legend: £ - dograss Fahvannait 20 < lrchas of watar
K- degrees Keivin T - ks feet
Bar-bary R - dagress Renkin
hHg-hchucfrnm, NOx - a2 NO2
~Inchea




CALCULATIONSA
Korthem Puip
Recovery Bolier
Operating Conditiona; Normal
[Emission Control Equipmant:
Stack Diametar 3.5 m
Verlsble Symbol Units Calculniion Tamt 1 Tem 2 Temt2 Avesnngs
Btack Area As 8 |As =PIz EOVIZR 04 15187 102,87 0.7 waar
;mm [he (s mj = Aa (o) zO00SD [ 1. ] 185 [T .88
Prcsswe Piar TN [Pbar (kP = Phar L Hg) & 1394 1018 mi1 1. 1017
Btk Praasurs Prmifo ) Putnil (hPuc} = Poiedc QA HID) 2 0.2 azr o7 oIr oy
v Siack Tamparition s R [To (W)= Tn ) & 400 au [t L11 ] on
v Mater Temparsturs ™ " [T D)= T (1) + 40 1 518 552 340
A Dismwise Dm L] D fmak) = D fin,) 5 284 ] ] [} ]
Gus Mater Pressure ] WM [P Pl s 97108} .1 02 n.1 M1
ampla Velume at Raf Cond Ve [T [Veas = TrodPrad (W & Pata | T 84.0 [ -1 ] [ 2% na
wwm  [Ving jwem) ~ 82021 & Vi fsuSy 181 17 1 L7
Volune of Weter Vepour Vou ok Vam = 50488 & Vo Fof ] ns na 0
Watsr Fraction [ =) . B = Vo | | Vv + Vi | D.304 aiis 0y oS
obscular Weight, Dry [~ ] thit-ma) MW~ 044 (St} LKE [Col) » 029 £RD) WD n.1 34 02
Walght, Wet e kit (tls = W {1 « Boow] + {10 £ Bum) 24 ;3 23 m3
L] g [PacPiere Pombertan LR |2 ant wt
s L) = AR2 x Cp R P & TuliPs x Majib 504 %8 0.4 [ %]
s U (st 0040 X 1 ) 154 181 14 183
Q i CELCFIUET T 3001 308834 HaeT0 Mzin
L] L =Q ¥ [V-Bwnj 2 (TwiTey Peifren 191,101 1855713 a8 157008
Rows (s (iewa) = LENATI £ O Pteded B2 Lt ] 7o ]
Cind Py Mensuremant ko Plus G uwn a02s T4 m?
ot mgMcon (gMicie) = Coo? fppe) £ 181 4.0 157.95 nwn "2
ERsc2 - ERaale Conzniex O 442 158 183 (1]
L) eRtsad (gt = 24 § ERav igh] 140 40 (1] 24
cpa2 mgRom  [Cac {11 0) = Cot pmeMom) x (S-11)# (AS-Caf) e L+ ] 120 wr
Cond moMom  [Ciad (3% O3] = Caal gl s (000 (20 5-Coly ) 172 -] e
Caer Sginom  [CaaF (11% CON = Casd mg/Mam) & (13000d) 07 184 "y 785
Chax e | Wansumment Bom Piee Gos Anslyaer ne (1Y ] uy nr
tnoz [ {moRem) = Chea (g & 1052 .3 13 o5 [
EPncs ” Amox = Com /1888 X Gy “e 1084 i 42
AT [ERmon (grta] = 3.8 & ey toin} ne s LY wa
Ox Concentration
srrnctad 1o 14% 02 Caaz mgcn  {Chox (119 OF) = Cras [eptfeny & (TL8-11)/ (0.9.Col) 253 743 421 L1 ]
(Camectad o 3% 02 Enex mofem  (Chox (1% O1)» Crvom [sxgMeen 2 (3005} (20.8-Cot) 118 138 ™ 110
tmﬂlih 1% cos Cnoa ®ofcm  [CRox (L% CI) = Chas fmg/Miem) 2 (1 3/Cwa) a8 12 i -1 ]
'I:m Manazide - CO
'Q Masyred Conteniration -3 e s ummand ram Fing Qe Afatytet 1470 [F3) mn L1
ntosmected @ Ref Cond Ces L Iy = Coo ipprad 2 L14E 1804 180 243 65
SO Emistioe Rate ERca o = Coufte0s = On 1528 131 i L -3 ]
kghr  |EMeo (gt = 2.5 £ ENsc o) 459 7 ] -
=0 Cancaniration
Sorecmdin 11% OF o Moz [Cow [11% 03§ » Cro pmplery £ {38010 f B85-Cany 1.138 ] 150 o
arrected 1o 7% 01 Cen mgMom 1% OR) = Coo frvp/Maw 2 (30.5.3] { 8. 8-Caly 4,08 San ™ 1109
ormeciad In 12% CO2 =59 weam  [Cox (% £OT) = Coo (mpMowd & (125007 1288 - me 4
[Pariiculsts Caccaniratian Ca mumon [Casbipivem 020 m 1382 1]
Parscutste Eniasion Rets ™™ o |[mmpecamecenos 8zt 824 1003 e
hghr (A vl L0 1 B o) Fril F-i k] i
Partculata Concentration
Cormcied to 11% 02 cy mofest  [Cy [11% G2) » Co x (ML.041) R 8-CaZ 4z 430 ™ sS4
1% o1 [ POFEn L [ 0D = Co x 9)) { GUS-Ca) L wm 1334 4
rractad to 12% CO2 [ nifem  [Cs (13% COY) = G2 § 12Cany 758 ™ 1025 L]

Lgend; mi-ipesns
LT A YR
n-110
R - tegrosn Ranich

.. aoksad ek et par i

Rk = dry ridosarce putie Jout pos mitete
Rem « try relermrcy cubr: mayes g sl
P - bt par o

L = tuble ruires

[ TE] oy —

1235 ond 1013 kPg)




OFFICIAL STACK TESTING RESULTS
Northern Pulp
Recovery Boiler
Operating Conditions: Normal
Emission Control Equipment: Multicyclones

i

Stack Diameter: 3.5 m
Parameter Tesat 1 Teat 2 Testa Average Limits
Test ID PM-1 PM-2 PM-3 - -
Test Date 18-Aug-14 18-Aug-14 | 20.Aug-14 - .
Stack Gas Temperaturs {C) 70 70 70 70 -
oisture Content (%} 0.4 35 327 315 -
eloclty (m/s) 154 151 154 153 -
olumetric Flow (Rems) 90.2 878 aro 88.3 -
gen - 02 (%) 8.14 4.50 85 537 -
rbon Dloxide - CO2 (%) 10.85 12.1 13.48 12.20 -
-
uiphur Dioxlds - 802
02 Measured Concentration (ppm) 18.7 60.3 7.14 287
Uncorrected at Ref Cond {mg/Rem}) 400 158 187 75.2 -
Emiseion Rata {kg/hr) 159 498 5.86 23.8 -
Nitrogen Oxldes . NOx
Ox Measured Concentration {ppm) 51.7 65.6 349 50.7 -
Uncorrectsd at Ref Cond {ing/Rcm) 97.3 1234 65.8 85.4 -
lssion Rate (kg/hr) 318 389 205 304 -
arbon Monoxide - CO
0 Measured Concentration {ppm) 1478 131 212 807 -
Uncorrected at Ref Cond (mg/Rem) 1,694 150 . 243 695 .
Isslon Rate {kg/r) 550 47,2 76.0 224 -
rticulate Matter - PM
Uncorrected at Ref Cond {(mg/Rcm) 589 712 1,152 851 -
M - Corrected to 11% 02 {(mg/Rem) 482 430 739 544 375
articulate Emission Rate {kafhr) 224 225 381 270 -
Legend: (- dsgraes Celslus Ref Cond - refarance {emparature and pressure (25C and -
m/s - metres per second mg/Rem - miigrams per dry reference cublc metre

Rems - dry reference cubic matres per sacond

Ppm - parts per milion

NOx - as NOZ
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DATA ENTRY
Northern Pulp
Dissolving Tank
Operating Conditions: Normal
Stack Height from Grade: 57 m
Stack Dlametar: 122 m

Refsrance Temperaturs, Trar (F: 77

[¢H 298
Raforence Pressure, Pret {in.Hg): 20.82
{Bar}; 1.0
Paramaetar Symbol Units Test1 Test2 Testd Average
- - PM-1 PM-2 PM-3 -
- - 20-Aug-14 21-Aug-14 | 22-Aug-14 n/a
- . 2:50 PM 8:20 AM 8:10 AM n/a
- - 4:00 PM 1020AM | 10:00 AM na
- min 1oa 100 100 100
n in 48 48 48 48
Ta ¥ 204 202 204 208
Tm L 101 97 8 a8
Pbar inHg 30.00 30.00 30.00 0.00
Paintic =110 0.20 £0.20 -0.20 0.20
[ IO 017 0.18 017 [ AT
dH inHIO 0.a8 0.43 0.3a 0.29
Average Mater Temperature Tm ¥ 10 97 ] [}
a1 Sampls Velums Vi .t 37.10 39.23 35.82 37.92
verage hokineticy LI % 1022 1084 107 105
oxde Dingieter Dn in 2.311 0.311 0.311 2.3
tut Cocificient Cp - 0,836 0.838 0.838 n.838
amma, meter constant y 1.003 1.003 1.003 1.003
ference Temperstnre Traf R 537 Sar 57 537
efercnce Pressnre Pref InHg 252 29.82 29.92 20.62
ck Gas Oxygen Conttent Ca2 % 208 20.9 20.9 20.8
tack Gua Carbon Disyide Coatene Ceol % 00 0.0 0.0 0.0
tack Gas Nitrogen Content Ca2 % 78.1 78.1 7ot 0.1
tack Gas Sulphar Dioxide Content Csa2 Ppm 0.0 0.0 0.0 0.0
chk Gas Nitrogen Oides Coutent Cuax P2 0.0 0.0 0.0 0.0
Gus Carbon Menaaide Cootent Ces ppm a.0 oo 0.0 0o .
‘olume of Water Collected Vw mlL 809 B02 844 a5
articalate Collerted from Fliger S g 801 4423 890 548
erticulate Collotted from Prabe Wash - mg 285 m 88.8 235
articulste Collected from [mpiager Wash - oy 85.2 855 744 750
otal Farticalate Collectsd (exchuding impingers) Mp g Bse 778 87 783

Legead:  F- dgrees Fahronhelt

i H20 - inches of water

K - dogreas Kolvin cuft- culne foat
Bar-ban R - degrens Renkin
In.Hg - [nches of mercury NOx - a3 NO2

in, - nches

T T R

Al



Northarn Pulp
Dissciving Tank
Oparating Conditions: Normal
Stack Height from Grade: 51 m
Stack Diameter: 1.22 1
Variabls Eymbol binits Calculation Test 1 Taat2 Tost3 Avsrnge
inclk Arma A -m Ar=PLLIRAI M4 1257 1287 ta.87 12 57
LT lAs (o0 = A2 (og. T 2 ODY 117 1.17 117 147
Baremetric Presure For K [Pher vy Plar oa g 3 11 s’ 1018 wte | 1w1e
Static Pressare Prtatie 1 Priatiy (ki) = Paiafie (ln HI0) 3 0380 0.05 005 .08 -0.05
Avg. Stack Temperatare Ts - [Ta Ry =T ) + 480 bo4 E82 B84 883
3. Metor Tempornturs T R T (5 = T (7) + 409 631 557 558 568.2
axzzis Dismeter ba - O (e} = Dim () 5 744 ] -] 8 8
Gur Matyr Premure r'm iz [PmePaes @iHiBG W0 30,03 J0.ca 3.e3
ample Velums 5t Ref Coad Vime ap Ve = Trob Pred s (Vim 1. Pm 2 5}/ T 877 .10 34.53 .1
LT Vims fom o) = 803812 1 Viee (ou, {1} 1.0% 1.08 0.08 1.02
Velwme of Water Vapear Vore ma Vion n BMI 1 Ve as S5 453 L i3]
ater Praction Bwa - =V¥on (Vews Vour) 032 0.50 o.: 0.53
slaruler Weight, Dey 7] D) M= 044 (CoaZ) + L33 {Cal}+ 438 {C2) 288 ann 288 288
clecular Weight, Wer M UnVhormal  (3sw B {1 - Bon) ¢ (10 5 Dow) 32 234 27 24
tack Prr taire 3 aHg = Phar & Potusie / 12.8) na 0.0 0.0 0.0
tack Cag Veledity te [ = 8335 = O 1 (4P 3 TO)(N 1 Aa))e.8 ns re 204 i85
-h U (uvny = B3940 303 W) oeg a1 B.A7 asa
Actual Stack Gas Flaw Rate Q afm (Q=Salhrds 21,488 21,048 21,082 21,499
Dry Stack Gag Paw Rats [ Refm  |Qow 0 50-Bos) 5 {TretTs} 1 (PWPra) &,363 8,510 102 8,188
Reme | Qo (Resm) = ABOEETY 5 Qu (Refim) 194 402 s h1..}
phar Daxidy - 502
3 Measmred Ca ”e Monsmroasml from Flos Gos Asalyser N2 ND NO ND
correcied @ Sef Cond [- ) mglam  |Conl (my/Rem} = Coud (pyus) 2 163 ND ND ND ND
01 Emlision Rute st ¥ |TRalecmrivon s ND ND NO ND
Mghe  [¥Uead (hghe) = 3.6 2 Efsal (gfe} ND ND ND ND
trogen Oaides - NOx
'z Mensured Consyntratien Caax e [ M fabintramend fram Thas Cas Analysar ND ND ND ND
'mesrrected (@ Raf Cand [ ogfim  [Ces (myoe} = Cnsx (ppa) 1 LE ND ND ND ND
V03 Emlitlsn Rate Kiwaz w ERnav = Cona/1068 3 Qo ND ND ND NO
kghr (kahr) = 1.5 x Wilmas (gis} ND ND N ND
ICarben Msasajde - OO
Mszzured Concentratisn Cae e | Momarmesl rom Fios Gas Analyzer ND ND ND ND
‘wegrvecied @ Ref Ceand Con mpfirm  |Cu {sng/Rom)= Cos (ppam) 3 1145 ND NS ND ND
0 Emisien Rate tRes ] ERas = o100 £ Qy ND ND ND ND
Whr SR (kghr) = 16 x KRas {g) KD ND ND ND
Cencentrailon o nglem  [Co=MpiVee 874 720 702 785
xrrimulae Emistden Raw ™ W |Dpecveeszge 345 69 255 208
kg IR (kyha)= 16 1 ERp (g} 1241 10.40 .18 1087
Metrie [¥ —- -] 890 a3t a0
M: E_ 0.31 0.38 9.27 031

Lepméi  sqfl- spmem fost
BT - S0 M
Pi-3)43
A - degresy Rankn
Pt - pryte ooy moillions

In.Hg - inchan £f mesoury
owl - gubis ot
AL = cithis rwires

Ref Cand - rak L s b
Rema - dry refwenes subk: Xt per secand
Refim - dry sela whes cublc feet par minuts

(24 C and 1013 kPy)

mQTirm - mBlgraems pit iy refermics outlc matre

DM - gramw per sacand

watm - pubuad cudhc feet por miruts

adubwnt - wir drisd Unhisached med's fonnes




OFFICIAL STACK TESTING RESULTS
Northern Pulp
Dissolving Tank
Operating Conditions; Normat
Stack Height from Grade: 51 m
Stack Diameter: 1.22 m I

Parameter Test 4 Test 2 Test 3 Average Limits |
Test ID PM-1 PM-2 PM-a - - g
Test Date 20Aug-14 | 21-Aug-14 22-Aug-14 - -

tack Gas Temperature (C) 86 85 113 85 -
folstore Content (%) 521 50.2 587 §3.0 - .-l
Veloeity (mh) 8.69 8.51 887 8.69 - d
‘olnmetric Flaw (Rems) 3.94 402 .64 3.6 -
xygen - 02 (%) 20.9 200 209 209 -
arbon Diaxide - CO2 (%) 0.0 0.0 0.0 0.0 -
uiphur Dioalde - SO2
2 Mensured Concentration {ppm) ND ND ND ND -
ucortected ut Ref Cond (mg/Rem) ND ND ND ND -
indsafon Rate (lgg/hr) ND ND ND ND -
en Oxides - NOx
Ox Measured Concentratiog {ppm) ND ND ND ND -
Uncorreeted at Ref Cond (mg/Rem) ND ND ND ND -
{on Rate (kp/hr) ND ND ND ND -
arbon Monoride - O
0 Mensured Conceatration {ppm) ND ND ND ND -
Btorrected ot Ref Cond (mg/Rem) ND ND ND ND .
slon Rate (kg/hr) ND ND ND ND -
artfculnte Matter - Pp
iculate Concentration (mg/Rem) 874 720 02 785 S

rticalate Emiaglon Rate {kg/br) 12.41 10.40 8.19 1087 -
srticalate Emission Rate (kg/ADUBMT) 0.31 0.36 027 0.31 0.60

Legead: G - degrees Celsius Ref Cond - roference temperature and pressure (26 C and 101.3 kPa)

M8 - metres per second mg/Rem - miligrams per dry reference cubic metra
Rems - dry refarence cubic Mmetres persecond  NOx - as NO2
PPm - parts per million ND - ron-detectable

ADUBMT - alr driad unbleached matric tonnes
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DATA ENTRY
Northern Pulp
Power Boller
Fuei; Biomass
Operating Conditions; Normal
Emissfon Contro[ Equipment; Scntbher
Stack Diameter: 1,83 m

Refsrence Temperature, Trot ) 7

H 268
Referance Presaure, Pref (nHgk 2002
(Bar): 1.0
Paramater Bymbol Units Test 1 Test 2 Test 3 Average I
Test (D - - PM-1 P2 PM3 -
L] - - 16-Aug-14 18-Aug-14 20-Ayg-14 na
tart Tima . - 11:00 A J:00 PM 912 AM nfa
nd Tims . - 1:00 PM 5:08 PM 1120 AM na l
olal Sampling Time - min 120 120 120 120
tack Dismater 1] In 2 72 72 72
verage Stack Gas Tempernture Ts r "2 145 144 144 i
verage Dry Gas Meter Tewpernture Tm P 72 18 78 78
etric Premsare Ptar inHg 30.00 30.00 30.00 30.00
tack Stxtie Presyore Patatic in 20 020 020 .20 n.20 I
verage Pressors Drep (Head) J e 20 108 0.83 0.87 0.85 l
[Average deltall Orifice dH n HIQ 0.80 0.54 D4g 0.54
[Average Moter Tempersture Ta F 72 78 78 76
23 Sample Volome Vi f 54.8 §0.7 40.7 §1.7
versge fnolinetiey . % 100.68 107.5 108.4 108.2 3 .
|
oals Diampeter Da in, 0.173 0.173 0.173 0173
Coefficient Cp - 0.817 1314 0.817 0.817
Smms, meter congtant ¥ 1.003 1.003 1.003 1.003
erense Temperature Tref R 537 537 537 537
Protmure Pref inilg 20,82 28.92 2002 29.92
tack Gay Oxygea Content Co2 % 121 13.8 13.7 132
tack Gas Carbon Doxfde Couteat Cea2 % B.E 54 53 57
GuMCm Cnl % 81.4 80.9 81.0 8.t
G Solphur Diexide Cogtent CaZ PFm 0.0 0.0 0.g 0.0
tack Gas Nitrogen Oaides Cenfent Coax Phm 9.0 30.4 287 27
itk Gas Carboa Meoazide Content Ceo Ppm 564 838 a8z 8
olunie of Water Collected Yw ml, ar2 283 248 257
‘asticulate Collacted from Filter - mg 215 288 248 250
articalate Collocted from Probe Wash - mg 14.65 8,50 16.8 13.8
articulate Callected from mpinger Wasp e my 557 429 CETY 4D
otal Particulate Colloeted (exchuting impingers) Mp g 230 204 268 284
Legend: F. degrees Fahranheit m.H20 - inches of water
K - dogrees Kelvin cuf}- cobic feet
Bar - bary R - dsgrees Rankin
ln.Hg-[ndmufman:f.lry NOx - as NO2

In. - inches




CALCULATIONS
HNerthem Pulp
Power Boller
Fust Blomass
Cperaling Conditions: Normal
Emisalon Control Equipmant; Scrubber
Stack Diametar: 1.83m
Varlable Symbe! Units Calculation Tout 1 Tast 2 Tast 3 Averagm
ach Area A ne =Pl DAy 4 2027 827 aazr 2027
e fanfigm)e As (raff)z LT 283 8 243 283
rweagirie Pressumn Thar L] Thar (P Foar (aHg) v 100 101.8 os e ki)
Stadle Pressure Proniic 1P Putatie (kPs) = Patatic (la STO0Y £ A 247 0o8 008 0.05 005
vy Stack Tempersture L | ] T () =T0 ()4 468 so2 805 a0 B804
vy Moty Temperaturs ™ ] [Tm (R} =Tm () + 468 552 832 538 > ]
Dismeter D= an | Du fmm) = Ds D) £ 354 4 4 4 4
.
o Meter Pressurn P aliy [n-mqmnm 3004 30.04 3004 30,04
pla Velume ot Ref Cond Vac an Vast & TPl 3 (Ve t P )/ T £4.48 088 4008 821
am Ve {onm] = L82E38 3 Vims (cafy 1.57 144 142 148
s of Water Yapeur Yoy an Vo AN & VW 110 12e 1zr 128
ater Prattian f = - 'Dn-v-mv-uv.u: 0.100 0.15@ 0184 0.18
Pislecalar Weight, Dry M P ] l‘ll-“l €3]+ 831 (Tad) + 020 (O3 20,52 28.41 240 204
rﬁhﬂn Weight, Wet W Wrad (Moo MA{1-Bow)+ (8 £ Rus) 7.3 14 an Fip]
FPresmes n By [Fr=Phes ¢ Eaiatlc 1 13.6) 30401 am a0 0.0
ch Gus Velacity th o [Up = 2030 5 Cp 5 (/4P 1 TPy 2 M08 801 5048 843 570
A Ut {mAj = 0300 £ Ly (V) 183 172 a8 174
ctual Stack Gas Now Roie Q em [QertizAs 102,008 esa78 02,144 fear?
Stack Cas Mow Rrte -3 Refm  |Qv=Qxil-Bwe) 2 (TraiTh) 2 (PaPrat) 73,884 28,381 ar,o22 53,158
Rems (Rome) = LINT 3 Qv (Raf) Mo 322 s 2e
Dlaxide - 801
‘WMaasered Concentration [ o {Mesarvec Gem Pl Gas Anetyier NO ND ND ND
@ Ref Cond o wgRme  |Cod fmgfian) = Ceal (ypm)s 161 ND ND ND ND
3 e lssion Rate 1 " ERix3 = Crnd/10 £ 0 NO ND ND ND
kghr [Pl oA = 16 £ el ign) ND WD ND ND
Conceniratios
o % 02 [=* mplits o (14% OB~ Cond (mgMem) 5 SLI-11)/ BEMCad) ND ND ND ND
ICarractzd ts 3% O2 Crad Bpcn  [Crel (% UD = Und tag/Bim) £ OR-3) / -0xd) ND ND KD ND
ICorrreted ta 11% CO2 [ ] upBom  [Conl 03% OO = Cont tmpiom) 7 (LWCT) ND ND ND ND
pitiragen Orldas - NOx
0t Mestured Coacastration Casy ypu biiom sureapent from Fine Gar Asslysee w0 304 87 n7
[Uncorvacted & Raf Cead Can myfiom  [Cous jmp/Ben) = Coot rpm)a L083 3 74 B4
Enissles Baty Eham » Eftawy = Coms1EM £ Qo 258 1.85 1.7 2
g max [rgid = 14 3 Rlinss {gh) 82 a7 a2 73
Oz Comtentration
ta il 02 Cem Bpln [ Cumt (11% OF) = Cosx fmg/om ) £ @RI-11)/ GRSCRT az ™ T4 ]
%0 Caez mpfica [Cass 3% 00) = Caas fmelen} £ (ILS3) I-Ca3) 140 143 134 "2
iCarrectad ta 11% CO1 Tt mgMem  [Cosx (2% CU2)= Codi (my/Rcm) 3 (LTI} 13 r 121 128
[Carbea Moagzide - CO
{CO Menswnd Cootmitrativg Cw  [Mewervemest from Tiss Cos Aslner Si4 L] a2 [1]]
mearrecied @ Ref Cond [ mgflion  [Coa fmyRon) = Con (ppm) 3 11U Tz 1010 e
Emitsing Rata B » « Conrji8 1 Qu 23 M5 31,90 300
s RRs (kpfary a 14 £ Eitan fgh) [ 1] 1248 1150 1078
CO Concentration
Corractsd tn 11%. 03 [ wpitem  |Coy (11% O3) = Cov (mp/om) 3 GO5-11)/ (20.9-081) 750 1405 1389 1208
Carreeirsd by 3% O1 [ maiiae  [Ces DV D) = Com o) 3 GRAT)  (H03-Cam) 1355 2855 212 2184
[Corractad to 13% CO2 [ uglion  [Ces{12% COZ) w Con (mglam) £ (LT3} 1234 2401 2208 1w
'artirmiate Conerntration €1 mgca  [ComMp/Vme 148.2 204 189.0 178
u Emistien Rsta [+ 5 ” Ry = Calbtex e 510 859 Ags 589
kgfir KRy Gplerj= 8 5 ERp (g} 183 227 215 212
Cepcentration
Correetzd to 11% 2 [ mplen € (11% O3 = Caa GAMI 1/ R0 184 8 2509 23648
ICorvectad te 3% O1 F “mpfiem  C8 (% 0T Co 2 0S-1) PESCRT) Ju8 812 470 428
Corraeted ta 13% COZ Cs wglem O (1% CTU) = €3 2 (MUCamY) awe 458 424 30

Lagend: 338 squury fout

Mg - Inches of marcery
Ll . cobir Bl
e - pwbic mathat

Raf and prasayy (23 C and 1013 KPe}

um.uqmmmm_mm
Refm « dey refarnnts oublo fest par minute




OFFICIAL STACK TESTING RESULTS
Northern Pulp
Power Boiler
Fuel: Biomass
Operating Conditions: Normal
Emission Controj Equipment: Scrubber
Stack Diameter: 1.53 m

Parameter Test 1 Test 2 Teat 3 Average Limits
Test ID ' PM-1 PM-2 PM-3 5 5
Test Date 18-Aug-14 18-Aug-14 20-Aug-14 - -
Gas Temperature [{ o] 81 63 82 82 -
olsture Content (%) 18.0 1.8 18.40 18.1 -
Velorlty (mis) 18.3 172 16.6 17.4 -
slumetric Flgw (Rems) 49 2.3 31.8 32.8 -
ygen - 02 (%) 121 13.8 13.7 132 -
rboa Diaxide - 002 (%) 8.50 5.38 5.34 573 -
1 -
alphur Dioxide - 502
02 Measured Conceatration (ppm) ND ND ND ND - 5
Uncsrrected at Ref Cond (mg/Rem) ND ND ND ND - !
fon Rate (kg/hr) ND ND ND ND - i
\itrogen Ozides - NOx '
01 Measured Concesntration (ppm) 39.0 304 287 2.7 - 1
Bearrected st Ref Cong (mg/Rem) 74 §7.3 54.0 61.8 -
mirsion Rate (iig/hr) 9.21 865 6.15 7.34 .
|
arboa Menoxide - '
'O Measured Concentration (ppm) 584 836 882 801 -
Besrrected at Ref Cond {mg/Rem) 868 1072 1010 917 -
Rate (kp/br) 839 125 115 108 -
rticulate Matter . pA
“neorrected ot Rt Cond (mg/Rem) 148 204 180 180 -
- Corretted to 1% 02 (mg/Rem) 164 283 260 238 150
rticolate Einlssion Rate (kg/hr) 18.3 237 215 212 -
Legend: . dagrees Cefsius : Ref Cond - referance temperature and preasuse (25 C and 101.3 kPa)
IWs - metres per sacond mg/Rem - miligrams Per dry reference cubic metre

Rems - dry reference cuble metres per second NOx - as NOZ
PP - parts per million ND - non-detectable
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Northern Pulp 121511269
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Traverse Polnt

Pictou
Stack Gan Velocity Profiles
Power Boller
( Test #1 == Traverse | '
== Traverse IJ
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GAS CALCULATIONS
Client: 'w Vel
Plant: m‘ Qlmhor -
Location: t Lewd-Roof Vent:
0, co, co 80, NOx
(%) (%) (ppm)  (ppm}  (ppm)
Ave, Gas 1 204 02 1374 44 0.0
Ave, Gas 2 204 02 138 4 33 co
Ave, Gas 3 204 02 1396 30 00
Test 1 0, CO, co S0, NOy
Time (%) (%) {ppm)  (ppm)  (ppm})

B8/19/2014 13:30 20.36038 0227152 137.4182 4449723 0

Test 2 Oz CO, co 80; NOx
Time (%) (%) (ppm)  (ppm)  (ppm)
8/19/2014 14:00 2038413 0221871 12384384 331528 0
Test 3 0, co, co S0, NOy
Time (%) (%) (ppm)  (ppm)  (ppm)

8/19/2014 14:30 2036105 0223877 1308234 3021187 . 0

Note: 02, CO2, CO, and SO2 data from continuous monitoring using the trailer. The NOx

testing was conducted concurrently with flow measurements.
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Pulp Summer Tostmyg

Clent: Northem Puin

Jdob Number: 11519380
Test 2

Raw Dais for: Movthera
Pinak: N Slaopew
Losstlen; Hagh Lawe! Roof et
Usle: 20-Ain-14
Prrsonnal: 084

Temt &3

‘z'w wzfn m:«:seg

- 38

LA LA N T N £ L LA EE T TS §-d

Toot Start: 12% PW
Tast Finish: 1245 PM
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CALCULATIONS
Northem Pulp
New Glasgow
High Level Roof Vent
Operating Conditions: Normal

Reference Temperature, Tref (F): | 7 Tailfgarss - o
(K):

Reference Pressurs, Pref (in.Hg): - »V iR 2! "vs
(Bar): 1.0
Parameter Symbol Units Test 1 Test2 Test 3 Avarage
Test ID - - 1 2 3 n/a
Date - - 20-Aug-14 20-Aug-14 20-Aug-14 nfa
tart Time - - 12:15PM 12:26 FM 12:35 PM n/a
End Time - - 12:25 PM 1235 PM 12:45 PM n/a
otal Sampling Time - min \ 10 10 10 10
tack Diameter D in. 72 72 72 72
verage Stack Gas Temperature Ts F 141 142 143 142
rometric Pressure Pbar in.Hg 28.895 20,95 29.85 209
itack Static Pressure Pstatic inH,0 0 0 ] 0
Average Pressure Drop (Head) dP inH,0 0.79 0.79 0.80 0.79
Pitot Coefficient Cp - 0.840 0.840 0.840 0.840
eference Temperature Tref R 537 537 537 8§37
ference Pressure Pref in.Hg 20.92 2092 2092 20.92
[Water Fraction Bwo 0.30 0.30 0.30 0.30
Average Stack Velocity Us fif's 86.51 55.57 56.67 56.6
ctual Flow Rate Acfin cu.ft/m 85,871 95,975 86,141 95,096
ry Standurd Flow Rute Dacfm cu.fifm 59,969 59,983 60,037 60,003
Ty Standard Flow Rate MMSCFH 3.60 3.60 3.60 3.80

H H BE E A BN B E E N = & & 35838533
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GAS CALCULATIONS
Northemn Pulp
New Glasgow
High Levet Roof Vant
Variable Symbol Units Calculation Teat 1 Teat 2 Testd Avruge
[Dry Stack Gaa Nuw Rate [ dnta 50,680 52,883 £0,037 80,003
dovem | Qe (docume) = RANSITL £ Qo (dsetn) 283 282 M3 283
taek Gas Oxygea Content Cal % Maamrenant from Flam Gar Analyaer 20.4 204 204 204
Gas Carbea Dieside Content Ceal % Monstvtnm! from Fine Gos Ansiyner 02 0.2 n2 a2
Diexids - 302
Mearured Coucratrstisn a3 pym [Maararvaeat frem Thes Gos Analyser 148 ix 102 80
@aTr [ 5] mgiivam  [Comd {aepiloam) = Cond (ppas} 2 16D nr as8e 192 e42
3 Emivden Rats Elmd ” FRoml = Cu2/ 1080 3 Q0 0.33 025 022 18- 7
ighr [l Yy}~ 343 Kt (gh) 119 1] 081 0.88
Crmcantratisn St
Carrecind ts 11% 02 Cw2 s [Cud (11 )= Cont fmgMn x (I03-11) F RSOl 214 180 145 173
Corracied to 3% 02 O3 mgtimm  [Casd (% U0 = O3 {ugacm) 3 (8.9-1) / (WL9-CaZy 387 20 21 313
Corracind ts 12% CO2 Coal mgfiarm  |Cm2 (159 COT = Ol (updeem) 2 (120D 313 4T0 425 803
Nirogmm Oxbdes - NOx
NOx Massured Cancentration Coen = [Mesmremmt Sver Fins Cas Asalysir 0.0 oo 00 noo
Uscarrocted @ STP Cana mginen  [Coaz (wgiisem) = Coax (ppim) = LIEI 0.0 0.0 oo oo
NOx Einledes Rate Mz, » Inu--cmmnam 0.0o 0.00 1) 0.00
Wghr  [ERam gt hE 1 BEva () a.00 1.00 000 o.0a
[NO3 Comeanytration
Icmwmchin 1% 01 Cn mghlcm [t (1176 D) = Corx {mphiouin} 3 (0911} F (3LS-Caly 1] 0 [} [+]
tn 302 Cmes mgtdsrm  {Coot % O) = Cnes (my/lstsm} 3 [30.3-7) / (323-LaX) a 0 4] ]
{Corrected te 12% CO1 Con mpics | Cuas 1IN COT) = Conon (mpfdentn) 8 (I1'Cond) o L] ] ]
{Curben Memaxids - CO
ICD Maspured Coseantration Cm mpa [Wianmmroannt irns Fhus Gas Anaiysar 137 138 140 138
nesrmacied @ STP Cw gt [ Con pug'daany = Cos (ppmp 1 1143 167 15 160 150
Embcien Hata - "n =Canl}i8h 2 (4 4.45 443 4.5 445
ger Oogfer) = 3.6 8 Kiam (gfe) 1.0 w2 183 182
Cracmtraties
‘arvected 1o 11% 02 cm mghioom | Cam (11% 0T} = Con {maplon) 3 {38.3-11)/ (309-Ca) 2.7 28 2937 2917
arveeil tu 3% 00 Cm mpfoen  [Con (1% O2) » Crs (uagtdvamy £ (2039)/ (0. 1-Cal) 5219 5205 8,310 a27s
‘orrected te 13% O02 -] oo | Coe 1% CO2) = Lo fpog o} 111300 8312 8573 BSTY 487

in4g - wches of armury

o0t - e el

oum - bis Etey

BT - esndand temparshurs and pressurs (22 C and 1013 kPs)
desme - dry standird ouble metras per sacond

gt - 7y otandard cuble feu per mints

mgideom - miligrams pet dy stxidend cuble melre
coeem]




STACK TESTING RESULTS

GAS CALCULATIONS
Northern Pulp
New Glasgow
High Level Roof Vent
Parameter Test1 Tast 2 Testd Average Limits
en - 02 (%) 204 20.4 204 204 -
Carbion Dioxide - CO2 (%) 02 0.2 02 0.2 -
bur Dioxdde - SO2
Measured Coacentration (ppm) 44 332 202 360 .
ncorrected at STP (mg/dscm) 1.7 8.60 782 B.42 .
mission Rate (kg/hr) 118 088 0.81 0.88 -
Itrogen Oxides - NOx
Oz Measured Concentration (ppm} ND ND ND ND -
acorrected at STP (mygfdscin) ND ND ND ND -
Emistion Rate (kg/hr) ND ND ND ND -
-~
(Carbon Monaxide - CO
0 Measured Conceatration (ppm) 137 138 140 138 -
correcied at STP (mg/dacm) 157 159 160 159 e
o Rate (kg/hr) 18.0 18.2 183 16.2 -
Legend: C - degroes Celsius SrP-llnnda:dlompHaMraandptusura(ZSCandmLSkPa)
/s - metres per second mgldsun-mlltgmpudryslanda:dwbicmetre
dam-drystandardn#cmaﬂuperumnd NOx - aa NO2
ppm - parts per million ND - non-detactable

2sEEEERRERN



Raw Data fort JohNo. 121511269

High Level Rool Veat

Northern Pulp Summer Testing
Velocity Profile
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Project: ¢4 Ns Hand Calculations
Test: Mwesl' 5 Page1of6
Datet_Geph: 3 2o
Analyst:
Absolute stack gas pressure (Ps) in inlgis:

Ps L] ];u + Pﬁ in.H0

13.6 inH,O/inHg
’ lié ity pfin by

PAS = 30.03 nHg
The molecular weight of the stack gas owa dry basis (Md) in 1b/1b-mole is:

Mi = 044(%C0) + 032 (%0) + 028[(¥N2)]

Wi = 04 x A+ 03mx kT +028(Fma ¢ 7 )

+ 040(__ /2 + _~ )

Md = hide  + Qb4+ 23uz  + e

Ml = 14.312 __ 1Wib-mole

The volume of water vapour collected at refexence conditions (Vwe) in £t is:

Vwe = 0.0480 f*/mL x volume of moisture collected mL. .

VYwe = 00480 x SZl. buwl

vee = 2163 #




The average _H orifice inin.H,0O is:

Hand Calcnlations
Page 2 of 6

_Horifice,,; = Z Hosifice
# points

_Horificesy, = 197+ 30,95
g3

_Hotifice o,

042 inHO

The pressure at the gasmeter (Pm) in in.Hg is:

_Horificey, inH0

Pm . Poor +
136 . HaOMnHg

= q
Pm 30.00kks  + ‘Q—_}ﬁ'%%ox..u,
Pm = 20,00y, b + _0.06%i by

I;,m = 3007 g

The temperature of the gas meter (Tm) in °R is:

Tm = Z meter temp. °F

+ 460
# pomts
™ = 30%+%04 + 460
FEREY
T = T+ 460
m Jm}_
Tm = _ Ry <=
C

i



The fotal volume of gas metered (Vm) in ft* is:

Hand Calculationg
Page3of g

Vm = ViR - Vi
Vm = S?;o,-:sﬁ’- Hzo.m;&‘
Vm = bos1 @

The dry gas volume at reference conditions (Vime) in ' is:

Ter °R Pminkg x Vm ¥ x y
Vme = x ,
PerinHg Tm °R
Vme = (114408 x 30,01.,55;: QORI x | oY
2992 it 53R _
Vme = tY.0 P x1m?/35318 = ).9) m’

The stack gas moistore content, i.e. the proportion by volume of water vapour in the pas

stream (Bwo) fs:
Vwe f?
Bwo =
Vwe £ + Vine f©
Bwo = 7.4 ‘

FTANAN (hod&d

Bwo = a_’ﬂ!ﬂfﬂ
qlat£13

Bwo = 0304




Hand Calculation
Pagedof6 °

The Molecular weight of the stack gas on a wet basis (IMs) in Ib/ib-mole is:

"

Ms Md Ib/Ib-mole ( 1-Bwo )} + 18Ib/lb-mole x Bwo

Ms = 29.%ub x(1-_03M )+ 18 x 0394

tor—e]

Ms = Lﬂ,'ﬂllié x_0bib _+ L U7

Mg = 1612 1b/1b-mole
£

The average temperature of the stack (Ts ;) in °R is:

TSen = 25T, 460
it THponE

Tog = 3774:;3723 + 460
?.

Towg = TReY  + 460
Uy
Topg = blZ __°R

[

The average velocity (Us ;) of the stack in fit/s is:

Po.f\'} 5 Ty- :‘l -

PRy Ts = RAF USI =85'33CP 7 'Mn :?53.3(0-9?9) b 4
Us"l- = T 5onG Ap - O bLinbh, 0 s'Ms {0,672 131+%0)

po . (30092612

Ug=_499 fus
Uy = l‘ia‘-l wls
43

Uy = 505 s xIm/328Ift=_16Y m's

-



Hand Calculations
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The cross-sectional area of the stack (As)in f* is:

As = g_ﬂ_)qu D = iFia - lﬁ{‘iﬂ = WS
As = Mo llss Y
4
As 0.7854 x _|33.95f*
As 3.4 #
[

The volumetric stack gas flowrate on a drybasis at reference conditions (Qs) in f'/bor is:

Qs

Qs

Qs

3600s/hr x Usfvs x Asfi’ x (1-Bwo) x TR ) PsinMHg
Tog 'R PrrinHg

3600 x Sp5 4 x 10344 x (V- 0349 )X 59,0 & 30.03.4
% bl R 2992

3600::50.5}_{1— x 1034961 x 696 x 0,970 = _lol
-

N 68  Afhrx 1 hr/60min = _!41574.4  #'Amin

1415745 Phmin x 1m* /3531 7% x 1min/60s = _904 =l




Hand Caléulation
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The total amount of particulate matter collected (Mp) in mg s:

Mp = lﬂ_ mg (CXCLACAj hﬂpi",US)

The concentration of the particulate matter in the stack gas on a dry basis at reference

conditions (Cp)mBA#°8s: .

Mpmg
Vme

2205 x 10° bimg x

Cp

Cp = 2.205 x 10 Ivmg x |94 g

tH.o £33

-~

Cp = 4 x10® MR’ x453,500mg/ib x3531 P/’ = _ 434 mghn’

The emission rate of the particulate matter from the stack on a dry basis at reference
conditions (ERp) in Ib/hr is:

Ep = Cplo/® x Qs fi/hr
ERp = Udggp™lh x _lIa4ueT £3
£ L7

ERp =  _U%D _ Tobr x1kg/2200b = 235  ¥ghr  (fovcding &rror)
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Kiln PB RB

en:Bic5010 ca:BanAid0zp ca:SaxB020. pb:5ax8024. pb:Sfcedid, CALC for|rb:5ic8854 rh:EM8570.p

oY v pv ca!8fe8728 py pv pv bark v v Dally QlI
Heavy

Natural KILN Black

GasFlow BURNER Kiin DL/Gas Mudto Thickensr | PB Steam LiquerDry Total RB

ToBumsr HEAYINPUT2  Raflo Fiow Flow  PB Ol Flow Fiow StsamFlow Usage

sefm mmbrtuwbr % aPm kpph kpph Thdny KFPH kpph pph

6833 59,0 0.0 1316 0.1 661 01 1413 407.2 0.04
8823 50.0 n.o 1385 0.1 1488 4122
5823 589 00 120.2 0.1 180.7 418.8
§47.0 588 0.0 131.2 0.1 150.8 4125
g18.8 58.1 0.0 1233 o1 161.4 4205
6187 65.0 00 1325 D1 1509 421.2
8187 550 [+14] 1334 a1 151.0 4153
B48.7 58,7 0.0 1205 0.1 151.0 4715
B48.0 §7.0 a0 17 0.1 151.0 4189
838.0 5682 0.0 129.7 0.1 150.8 4222
918.7 55.0 0.0 1322 0.1 161.0 78
28.7 550 0.0 1287 0.4 151.1 192
918.7 850 [ 1] 1285 0.4 1511 418.0
914.8 550 0.0 1233 0.1 150.8 429
9188 85.0 0o 1214 a1 150.8 4213
918.7 85,0 a0 118.8 0.1 161.2 4222
918.8 65.0 0.0 1220 o 151.1 4233
18y £5.0 [11i] 1158 0.1 151.0 4240
918y 85.0 0.0 1287 0.1 151.2 4184
818,48 55,0 0o 1353 0.1 1484 408.1
818.7 55.0 00 128.0 0.1 140.4 416.7
816.8 550 [11] 1232 0.1 150.0 4214
816.7 550 00 . 1302 0.1 150.1 447.0
8.7 850 1] 1318 (R 1506 4143
ata.s 850 0o 1235 0.1 847.01 184.5 4203 oo
918.8 850 0.0 1104 0.1 1649 4357
918.7 550 0.0 1189 (] 1558.0 4333
818.7 850 0.0 1138 0.1 1548 4322
g18.7 55.0 0.0 1183 0.1 1580 430.7
916.8 B5.0 00 1054 0.1 1550 430.5
916.8 55,0 0.0 1122 0.4 155.2 4308
9187 85,0 0.0 1324 0.1 158 A18.8
918.7 55.0 00 1207 01 155.1 4233
516.6 560 00 131.6 01 154.8 4712
918.? 580 0.0 1344 0.1 154.8 4205
91838 EB8.D o0 1202 04 185.0 4295
918.8 550 00 1282 0.1 154.8 4285
618.8 £5.0 0.0 1182 0.1 154.8 4265
s187 550 v.o 1248 0.1 154.8 4267
818.7 £5.0 00 1283 0.1 185.0 4£24.7
918.7 55.0 0.0 1323 0.1 154.7 410.3
2.0 54.1 0.0 1255 0.1 1860 4244
8834 530 0o 128.8 0.1 15850 420.0
883.3 8.0 0.0 128.2 0.1 1549 418.4
8832 EMD a0 127.4 0.1 1544 420.0
8955 Ba7 0.0 141.7 0.1 1531 412.8
811.8 54.7 0.0 1418 0.1 1496 407.3
8378 583 0o 1428 0.4 150.7 4125
850.0 £7.0 0.0 138.8 0.4 578.0{ 150.1 408.4 o.q
950.0 £1.0 0.0 4.1 0.1 1502 427
$50.1 570 0.0 42.1 0.1 1485 4002
8429 58.5 0.0 51.7 0.1 131.4 3589
8333 581 o4 8.4 0.1 1291 3577
5333 280 0.0 54.4 0.1 1355 714
8358 55.2 0.0 04.2 01 1183 257
8.5 68.8 0.0 118.3 D.1 1249 axss8
850.0 57.0 0.0 1202 0.1 1238 174
950.1 57.0 0.0 153.3 0.1 1252 336.1
850.0 57.0 0.0 1288 0.1 1283 %7
850.0 57.0 0.0 127.4 0.t 1283 3428
950.0 57.0 0.0 1768 20 126.0 5.3
9145 58.0 a0 1828 a7 128.0 3433
900.1 841 00 178.8 43 130.4 3528
200.0 540 0.0 144.7 12 138.8 3853




iln PB RB
— L] —
ca:8fc8010 ca:8axB030a.p ca:6axB00. ph:Sax@021. ph:Sfc8013. CALC for|rix:BfcB8854 r:Bix8870.p
BV v pv ca:Bfc?28 pv pv [ bark v L Dally QI
Heavy
Natural KILN Black
GusFlow BURNER KlinOIiGas Mud to Thickener | PB Steam UiquorDry Total RB
ToBumor HEATINPUT2Z  Ratlo Flow Flow  PBOR Flow Flow  Stesm Flow Usage
scim mmbtuhr % GPM kpph kpph Tiday KPPH kpph kpph

802.1 542 00 09.7 0.1 1550 4348
800.0 54.0 00 BRO o1 155.9 4338
BO0:2 540 0.0 743 0.1 1549 4385
200.0 540 0.0 754 0.1 1558 438.3
800.0 5401 0.0 96.8 0.1 1521 4254
$00.0 54.0 00 928 0.1 1527 4281
900.0 54.0 0.0 700 6.9 1528 4285
#00.0 54.0 0.0 852 0.1 153.1 4311
£00.0 §40 0.0 834 0.1 1544 4329
§00.0 840 0.0 <] ] 0.1 1548 4917
800.0 540 00 932 0.1 1540 4315
9204 55.7 0.0 87.6 0.1 185.0 4354
$33.3 559 0o 100.5 0.1 154.9 4318
8334 558 0.0 86.3 0.1 185.2 4380
§33.3 £6.0 0.0 859 0.1 1580 4304
9333 86.0 00 1127 0.1 155.2 4303
8333 56.0 0.0 1014 01 S170 158.3 4348 0.0
o534 58.0 0.0 80.7 0.1 157.1 a47
§33.2 56.0 0.0 783 0.1 157.2 4387
p332 56.0 0.0 1 .1 1588 4423
9334 50.0 0.0 78.8 0.4 1573 4348
o833 6.0 0.0 770 0.1 1554 4343
8339 56.0 0.0 - 90.0 0.1 180.3 4184
[ <] 56.0 0.0 a1 0.1 150.1 4301
833 560 0.0 835 0.1 183.9 4387
0334 50.0 0.0 082 0.1 1571 4351
g3 £8.0 0.0 1024 0.1 1569 4204
834" 560 00 1037 0.1 157.2 4382
533 56,0 0.0 1C4.3 o1 157.4 4332
8324 56,0 0.0 107.8 0.1 158.7 434.7
333 $8.0 0.0 1087 a1 156.8 4309
83314 580 o0 137 0.1 1568 4292
933.4 580 00 1118 0.1 157.2 4296
8333 84,0 0.0 1203 0.1 1588 4212
8333 58.0 0.0 14,7 0.1 1571 a7
384 55.0 0.0 1178 0.1 157.0 4308
$333 56.0 0.0 109.1 o.f 1589 4353
£33 500 0.0 1185 0.1 1588 4293
5333 580 0.0 147 0.1 157.0 4317
9333 580 0.0 18.8 0.1 158.0 4281
3.3 56.0 oo 121 01 5220 1582 428.1 00
#33.2 56.0 00 107.3 0.1 1578 4386
$333 58,0 0.0 "7 a1 158.1 43654
5334 £8.0 00 $8.1 0.1 1578 4371
5333 56.0 0.0 858 0.1 1580 4404
334 58.0 0.0 89.2 .1 158.1 437.2
8334 £8.0 0.0 952 01 1579 4374
§33.4 88.0 00 1057 0§ 1540 4304
3.2 88.0 00 104.0 01 1590 4344
3.4 £6.0 co §4.9 0.1 158.0 4418
333 560 0o 1024 0.1 157.8 4323
0234 58.0 Do 200.1 104.0 01 157.8 4389
9334 58.0 00 109, 1012 0.t 157.9 438
8334 £8.0 oo 2000 843 0,1 158.0 473
8333 56.0 00 1998 822 0.1 1580 4388
33,3 580 0.0 2004 t02.4 0.1 158.2 4324
633.4 580 00 169.0 BE.2 0.1 157.8 4351
8334 580 0.0 200.1 987 0.1 158.4 914
8333 580 00 200.5 101.9 0.1 158.1 4298
8.3 880 0.6 188.9 111 0.1 1580 4307
A 56.0 0.0 200.0 114.8 0.1 157.8 4324
8332 560 0.0 199.8 109.2 0.1 157.9 430.4
833.3 58,0 00 199.8 a30 0.3 157.8 436.8
8334 56.0 0.0 200.0 228 01 158.0 4348




