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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology; Environment Canada EPS 1/RMII6

Project No.:
Client:

Plant:

Location:

TestNo.:

Date;

IllS I,

Mpi&re

L,.-4- ik

Concentrations
Time CO2 CO SOa NO NO2 NO TIC

(%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (‘%)
a 11.5 (2 19
9 (hZ O C) o’-t
10 S. I(- Q (Qtf
tf 5.Co (1,3 o C 1O
w 54 0 0
t SJ 0 0
3d 5.C 0 ho

II

FuelType:
ccl’!

ptjw_ #5

Gcs t

Time Start:

Time Finish:

Personnel:

‘I

(i o6
11:3 0

teE

•1
I

‘I
p



MOISTURE FIELD DATA SHEET

projeotNo.: iucitzA
Client r1or44r •P’.alp
Plait icdo.a. !p$S c3 Stantec

Location: L’
Test M—Z
D•te: PbG 7t,7oti

Analyst: i-fl

MoIsture Data

r

inipingtNo i!h4t.tI flteWlUt,i
‘ Pojfcht çgy (g) - Moislufa ()

I IOOmLH2O 4653 &ZaO
- .

2 loomLH2o

3 Drank k3hi.1
4 200gSliIcaGel Io\ %

Total Weight Gain (g)

Moisture Volume (mL)

Volume l1O CaHected:
XO.048

0GM Final
0GM inItial

Final - initial a

Moisture

Moisture =

Vwc
(Vwc+Vmc)

ml
ft3 140 (Vwc)

ft3
ft3

ft’ (Vmc)

I.
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Moisture =
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COMBUSTION GAS ANALYSIS
FIELD SHEET

Sampling Methodology. Environment Canada EPS lIRMIjs

Project No.:
Client:

Plant:

Location.

Fuel

Test No,:
Date:

Time Stan:
Time Finish;

Personnej.

a-

—i



I
MOISTURE FIELD DATA SHEET

I
PmjectNo.! I?-’Q1t69

Stantec
I

Plant: PIclok M
Location: L,,-, kitA1 10

Tnt: Ptt-3
Date: AL,.4 ,.t/,01L9’ —

Analyst tt%/’-

Moisture Data

..::ina}6::::: thi:::: :.::)J:Wift%::c :; t*w::.:: :.:.:,jy&i.&.:...;.:
.:: .: -C th- :. (bYS.k; -.(W:: :-.

1 lOOmLH2O 1f373q
2 100mLH2O 751.7 -

3 Blank 639
4 2009SHICBG& ‘[52,7 9:i’i%

Total Weight GaIn (g)

Moisture Volume (mL)

Volume H1O Coltacled: ml

X 0.048 — ft3H,O (Vwc)

DGM Final

_______________ft’

DOM Initial

________________ft’

Final - Initial

___________________3

(Vmc)

Molsture = Vwc
(Vwc + Vmc)

Moisture =

Moisture =
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COWBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS I1RPAJIS
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COMBUSTION CAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS IIRW15
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Sampling Methodology: Environment Canada EPS IMMI15
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COMBUSTION GAS ANALYSIS
CONCENTRMiO SELD SHEET
Sampling Methodology: Envimnmsnt Canada EPS 1/RW15
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VOLUMETRIC FLOWRATE DETERMINATION
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VOLUMETRIC FLOWRATE DETERMINATIO4
FIELD SHEET
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I COMbUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1IRW16I
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DATA ENTRY
Northern Pulp

Lime Kiln
Stack Height (corn Grade: 37 in

Stack Oarneter 1.22 it

I
I
I
a

IAgnnd: F - degrees Fahrenheit
K - degrees KcMn
Bar - be,
in.Hg - inches of mezuuy
In, - inches

in 1120- Ln:hc, of water
cu.ft-cubi:feet
R - degrees Renkin
NOx-aaNO2

Stand!rd Temperature, TsW (9:
(K):Standard Pressure, PeW (IiiMg):

(Bar):

I

I
‘I77

298
29.92
to

Parameter Symbol Units Tostl Teit2 Testa Avenge
Test ID

-
- PM-i PM-2 PM-3

-

ata
-

- 21-Aug-14 22-Aug-14 22-Aug-14 n!a
ganyim.

-

- 8:15AM 9:20AM 11:48AM n!a
EndTlme

-

- 10:30AM 11:30AM 1:48 PM n/a
rabls.mplhngTlme

- mlii 120 120 120 120
Jack Diameter

9 In. 46 48 48 48
LvengeStsckGasTemperatun

Ti F 165 162 183 163
LverageDqGnMerTax,peratort Tm F 67 81 73 74
laromdflc Paaure

Phar iaBg 30.00 30.00 30,00 3000
8j,dcsmdcPraaju,n

Pibhle i,fl20 0.51 0.51 0.51 0.51
(vengcPrnanrtDrop(flad)

dP 1.1110 0.48 0.49 0.47 0.40
vengeddaflOflfla

dli Io.1120 0.22 0.23 0.22 0.22
isengcMct.rTemptnture

Tm F 87 81 73 74
Ga’ Sample Voiamu

ru.ft 29,7 30.3 29.0 29.7
kvengehoWaetks

I V. 104.6 105,2 102.6 104.2
qor4eDlameter

Dii In. 0,177 0.177 0.177 0.177
‘itatCoefildest

Cp
- 0.817 0.817 0.817 0.817

1mm•, metcrcog,t,nt
3’ - 1.040 1.040 1.040 1.040

iefaiceTempcraWrt
Tnf R 537 537 537 537

iefnaaPrnsun
Prof I.E1 29.92 29.92 29.92 29.92

StackGa. Oxygen Content
Col V. 6,81 5,60 5.71 5.78

kaàG.. Cnboa DioUde Content CcnZ V. 11.3 6,3 6.4 9.4
tackGcNlerogenContoit

Cn2 82,9 85,9 85.9 84.9
ckGnSnlpburDIQxideCostent Cial ppm 0.0 0.0 0.0 0.0

ack On Nitrogen Oxides Content Coax ppm 106.4 110.7 StY 100.6
;ascascathonMoaezideca.L,,. Ca ppm 0.0 0.0 0.0 0.0
(olume atWater Collected

Vp, ml. 338 375 337 349
‘arlienjate Collected from Filter

- mg 185 184 163 177
‘srdcolateCollected from Probe W0g

- mg 28.6 29.0 7.35 21.8
Panlni.tcCohenal from ImpiogerWaib

- mg 7,03 5.73 0.67 4.54
meal Panlculate Collected (ad. Impingeis) Mp mg 213 213 171 199
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OFFICIAL STACK TESTING RESULTSNorthern Pulp
Lime Kiln

Stack Height from Grade: 37 mStack Diameter: 1.22 m

I
IIzndt C-degrees Celsius

SW - standard temperature and pressure (25

rn/s - maims per second
mQ/dscm - mAilgrams per diy standard cubic metre

dscms - diy standard cubic metres per send NOx - as N02
ppm - pans per miUion

ND - nan-delectable
adubmt- sir dried unblesched metric tanne (4,0% sdubmYd)

Csnd 101.3 kPa)

Panmetar

Thstl Testz Test 3 Averaga timit.
r’w

PM-i PM-2 PM-3
-

-

rat Daft

21-Aug-14 22-Aug-14 22-Aug-14
-

-

ackGa,Tempnturtcq

74 72 13 73
-

Moisture Contest (%)

33.8 36,5 34.7 35.0
-

b’ebdty(m/a)

12.7 42.8 12.8 12.8
-

Voiumethc flow (drnns)

8.49 825 6.44 8.40ha.-O2(%)

5,51 5.50 5.74 535
-

srbonflloxlde-CO2(%)

11.3 8.34 8.40 6.36
-

lalphurDlazlde- 502SO1 Menu ml Conceutndoo (ppm)
ND ND NO ND

-

lscentcted at Rd Casd (mg/Rem)
ND ND ND ND

-

mluAonRsttQcufl.r)
— ND ND ND ND

-

Sibegenozidu-NOz

-

r0zMea3utt1Coace0tfldolppm)
406 411 843 101

-

t1utzrrcct1 at Ref Cend (mg/Rem)
200 206 159 189

-

Emlsdoaflatt(kgmr)

6.12 8.48 4.55 5.72
-

Carbos Moo eiide - CO:o Measured Conreatndon (ppm)
ND NO ND ND

-

Uncontted it Rd Cane (mg/Rem)
ND ND ND ND

-

Emb.lanRate(kflr)

ND ND ND ND
-

u1knbR Miner- PM
PardtnbIeCe.eatradoa(mgld.em)

239 240 198 225
-

r.rdathteE.ubaionRsft(hjbr)
7.30 7.12 6.01 6.81

-

Par In ate E.ols.Ioa Rate (kg/adubmt)
0.25 0.24 0.17 0.21 0.50

I
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DATA ENTRY
Northern Pulp

Recovery Boiler
Operating CondlUona: NormalEmLsxi,n Contj- EqL$meilt MWdcyclcmes

Stack Diameter 3.5 1

Rthnnce Twp.nUn, Tn! (Fir iJ2jig: 296R.tennc. Pnssun. Praf (n31g)’
iBsrl; 1 0

i.aqtnth F - ds9rs.. Fatnsflt
K - degree, K&v
0ar-en

* fiche. of mertn,y
a.

In.H20-frr4Ie,C(wflr

NOx - N02

I

Perimeter I symbol Ui*. Tail I Tnt 2 Test I AverstiFetiD

. PM-i P14-2 pM-a

)fl

-
. l9-Aiç.l4 lG4iig’14 20-Auç-14

ItartIlmi
.

- II lOAM 300PM 110PM We

,dThe

. 1:30PM 615PM 330PM We

ToW 8.mpilng Time

ml., 120 120 120 120lick Otemetar
a in. 138 138 138 138

map. Stack Gas T.mperetin
Ti F 156 156 158 168

mnge Oly Ge. Mew Temp.rrnun
flu F 71 75 02 80

ligoq,*lc P,ns.n
rOar mug 30.0 30.1 30.0 30.0

Mcli SliCe Pr’nw’
Pn& tn.H10 1.10 1.10 1.10 1.10

•wazsPnssun Dt0 Wild)
dP laKiD 0.54 0.82 0.54 0.83

ring. deltaw antics
4)1 laslO 0.92 0. 0.92 0.91

vnpMdwT.mp.ren
Tm F 71 78 02 50

In Sample Volin

Vm call 80.57 59.45 5027 60.10

v..sp. t*oktnetica

I
97.9 98.6 97.2 973onl. Din.4a,

On in. 0.233 0333 0 233 0.233

ioLC0flhiflt

. 3,838 0838 0.838 0.836

Gamma, metarconsant
5*

. 1.040 1,043 1.040 1.040tfltws T.mp.ntir.
Ire! K 537 837 537 531

bf.nno. Prawn
Pref IiiMg 29.92 2932 2992fl.ckGaeoxyp.uCoMafl
CoZ

6.8 4.5 55 8,4

lückGnCathcnDiozLaCo.dent
Cr02

11.0 12.4 115 12.2

lick Ga Nltmg.n CanleM
Cal ¶4 829 83.’ St I 82,4

tack an 4tdpluw Dioxide Oman
Cad ppm 19 80 7 20
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Cm ppm 52 83 35 31

lickGnCubonewtzld.Conbnt
Ccc ppm 1479 131 212 807lohn olWswColl.cl.d
2w ml. 582 850 822 801

‘&a,geta Collided from F8tar
sip 826 885 1244 985

tttcxdite CcJhct.d from Frob. Wiah
. nip 623 378 758 519

‘ex&deta Odlectad from lmpJngex Wish
. rag 533 3,44 2.72 4,13

tote) Particulate Collenlad (.xdudlng impingirs)
Mp mg 1.249 1.282 2,501 1504
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OFFICIAL STACK TESTING RESULTS
Northern Pulp

Recovery Boiler
Operating Conditions: Normal

Emission Control Equipment: Multicyclones
Stack Diameter 3.5 m

Legend: C - degrees c&sjus
rn/s - metres per second
Rcms - dry reference cubIc metres per secondppm- parts permillion

Ref Cond - reference temperature and pressure (25 C andmg/Rem - miligrams per dry reference cubit metreNox-asNC2

I
I
I
j

II
I
I

NSENV
Parameter

Test I Test 2 TestS Average Limits
Test ID

PM-I PM-2 PM-S
-

-

Test Date
19-Aug-14 19-Aug-14 20-Aug-14

-
-

Stack Gas Temperature (C) 70 70 70 10
-

Moisture Content (%) 30.4 31.5 32,7 31.5
-

Ieloclty (rn/si
15.4 15.1 15.4 153 -

Volumetric Flow (Rcms)
90.2 676 87.0 88.3

-

)xygen-02(%)
6.14 4.50 5.5 5.37

-

Carbon Dloxlde-C02(%) 10.95 12.1 13.49 12.20
-‘a

Sulphur Dioxide -502
SO2 Measured Concentration ppm) 18.7 60.3 7.14 28.7Uncorrected at Ref Cond (mglRcm) 49.0 158 18.7 752

-

Emission Rate (kglbr)
15.9 49.8 5.66 23.9

-

Nitrogen Oxides - NOx
NOx Measured Concentration (ppm) 51.7 65.6 34.9 50.7

-

Uncorrected at Ref Cond (mgiRcm) 97.3 1234 65.6 95.4
-

Emission Rate (kg/lw)
31.6 38.9 20.5 30.4

-

Carbon Monoxide - Co
CO Measured Concentration (ppm) 1.479 131 212 607

-

Uncorrected at Ref Cond (mgiRcm) 1,694 150 . 243 595
-

Emission Rate (kg/lw)
550 47.2 75,0 224

-

Particulate Mater - PM
Uncorrected at Ref Cond (mglRcm) 689 712 1152 851

-

‘M - Corrected to 11% 02 çmglRcm) 482 430 739 544 375
an1cuiate Emission Rate (kg/br) 224 225 351 270

-
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DATA ENTRY
Narthern Pulp

DIssolving Tank
Operating Conditions: Normal

Stack Height from Grade: 51 m
Stad Diameter 122 m

Referents Temrstre, T,. (F):
(K):

Reference Prasur., Pref (bJ493:
(8ar):

Parameter Symbol Units Test I Tt 2 Test 3 Average
mt ID

-
- PM-i PM-2 PM-a -

,.tD
- 20-Aug-14 21-Ai4-14 22-Aug-14 Na

llrttm.
-

- 2:50PM 6:20AM &tOAM n/a
ndVnw

-
- 4:00 PM 1020AM 10:00AM n/a

bal 3ampfln Time
. mlii 100 100 100 laO

8btkfliamae
p 0. 48 46 48 48

.tnrSaaGnTmepnttrc
T. P 204 202 204 203

vn.pDqGasMeterTcwpcr.h,rc
Tm P 101 97 98 98

3nnm.I.k Prtwn
Pb.r laUg 30.00 30,00 30,00 30.00

hackShlicPrnnr.
flbüc i..WO 420 -0.20 -0,20 -0,20

tnragcPrasanDrtp(He.d)
OP la.UlO 0.17 0.18 0.17 0.17

knngeddaflodilre • dl! - lafflo 0.36 0.43 036 0.39
Lwrsp M.tn Tempa’.ftre

Tm P 101 97 98 98
;e,Sa,,.p1.Vol.m.

Vm taft 31.10 39.23 35.63 37,32
t’msj.T.oldncIica

I 1022 108.4 107 108
(eD6me4n

Pa a Clii 0.311 0.311 0.311
‘IbtC.dfidmt

Cp - 0,636 0.836 0.838 0.836
;aars,m.tccnosbut

y 1.003 1,003 1.003 1.003
teftra,ce Teaptnhws

7..! K 637 537 537 537
kkrt.a Pitanre

Pad lalic 29.02 29.92 29.92 29.92
athGnoqjn,Catan

20.9 20.9 20.9
SkGasC,stonflietlftCostzat

Col V. 00 0.0 0.0 0.0
8nckGs.NlrraCooIl

V. 7t1 79.1 10.1 iLl
Sleek Ga. S&phm- Diozide Coatni

C.2 ppm 0.0 0_a 0.0 0.0
ileaGa.NInriODdnCnt.s

Cn ppm 0,0 0.0 0.0 0.0
ibch Gu C.n.n Meornlde Coofrnt

Cc. ppm 0.0 0.0 0.0 0.0
Volume of Waits Cdcttcd

V. ml. 809 802 944 851
aric.1.ts CaDenza from F1U

- mg 601 443 600 548
celateCoD.thd!rx,mFrebcwnh

- 285 333 68.8 235
?sst1ndanColkc1sdfroe1mp4nWnh

- mg 85.2 65.5 74.4 75.0
roa: P.rficuh Co8ec (exdudin Imphogen) 81p nit 888 fl6 887 783

Lesnd: F - dogmas Fahrwthelt
K &vcol Kalain
Bar-ban
ktHg - lnces of memury
In. -

N20 - äicI’ of wajr
cuff- cubic ft.:
R - dsoreea Rankun
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Stack Diametar 1.22 p1

1—ti n2i.,s
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q .grn. Rr,
— - — — am-

• M ci maT

P.fConi - ri&5n5. ffiurp.âo F’ :21 C raiDI kis)
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Q1 M..s.nd C..oalnd.. Cal — Ila— frie J. C Aa&at PC PC IC NDji.nntbd 98 RJC..d Cal 8. Cal (_fl)• Ca) )itiI NO PC ND NDolrankeaak oal Wi a)Ca’1hauQ. PC NO PC PC
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0.31 0.38 0.27 0.31



OFFICIAL STACK TESTING RESULTS
Northern Pulp

Dissolving Tank
Operating Conditions: Normal

Stack Height from Grade: 51 m
Stack Diameter 1.22 m

Legend: C - degrees Celsius
rn/s - metres per second
Rcms - dry reference cubic metres per seco4ldppm - parts per million
ADUBMT - air dried unbienched methc tonnea

Ref Cond - reference temperature and pressure (25 C and 101.3 kPa)rngiflcm - mlligrarns per dry reference cubic metreNOx - as P302
ND - non-detectable

NSENV
Parameter

Test I Test 2 Test 3 Average Limits
rat ID

PM-I PM-2 PM-3 -
-

rat fete
20-Aug-14 21-Ag-14 22-Aug-14 -

-

Stack Gas Temperature (C)
96 95 95 95

-

Eaheure Contest (V.)
52.1 50.2 56.7 53.0

-

Velocity (rn/i)
8.69 8.51 8.87 8.69

-

blilemetyte flow (Rena)
3.94 4.02 3.84 3.86

-

Oaygec - 02 (%)
20.9 20.9 20.9 20.9 -

DarboufltexMt-CO2r)
0.0 0.0 0,0 0.0 -

Sulphur Dioxide - sm
02 Meagered Cqactnfltjen (ppm) ND ND ND ND

-

Unconected at 11.1 Cood (mg/Rem) ND ND ND ND -

r.aiufo Rile (kg/lit)
ND ND ND ND

-

(itroges Oxides - Nm
0x Meanrad Coeceatratlo. (ppm) ND ND ND ND

-

UneonectedalRefcood(mgtRcm)
ND ND ND ND

-

niliiion Rate (kg/lit)
ND ND ND ND

-

:arbon Monoxide - CO
CO Messiaed Coucestrado. (ppm)

ND ND ND ND
-

Uncorrected at Ref Coed (mg/Rem)
ND ND ND ND

mbsloa Rate (Iflr)
ND ND ND ND -

‘ardeulate Matter - PM
‘ardrelafr Conceatnffo, (mg/Rem) 874 720 702 165

-

srdtulateEwlaeIoo Rate (kg/br)
1241 10.40 9.19 10.87

PsrurnIateEmk,Ios Rate (kg/ADURMT) 0.31 0.36 0.21 0.31 0.50

1

1
I
I
I
I
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DATA ENTRY
Northern Pulp
Power Boiler
Fuel: Biomass

Operating Conditions: NormalEmission Contoi Equipment ScrubberStack Diameter 183 m

ReVerence Temperature, Trot (fl: 77
pQ 295Reference Pressure, Prof (In.Hg) 29.92

(Bad: l.a

I

.1

I

it

:

I
Lqead: F - degrees Fahrenheit

K - degn. Keivic
Br- bar.
In Hg - india, of mercury
in. - ncj,eS

- mthc. cIwit’
ca8-cubkct
R - dagrea Rankin
NOx-aaNO2

I

I
I

Paramebr
Symbol Urdts Ta,tl Test 2 7..t 3 AvengerntiD

-
- PM-I PM-2 PM-S

-

ata
-

- 19-Aug-14 19-Aug-14 20-Aug-14 rife

!rtTlme

- 11:00AM 3:00PM 9:12AM ,g.

End Thus
-

- 1:00 PM 5:08 PM 11:20 ,M rile

row Sanipikig Tim.
- olIn 120 120 120 120SmthDhs,a*r

1) W. 72 72 72 72

LvuseSiaáGnTemperswn
Ti P 142 l45 144 744

LnnpDryca.MricrTea.peratun
Th F 72 79 78 76

Ismicthk Praaur.
Pbar lalig 34.00 30.00 30.00 30.00

tark5bdcPnnan
Pita& lafilO 0.20 020 020 0.20

knrsgtPres.areDrop(Rnd)
dF &iUO 1.06 0.93 0.87 0.95

veragtdthsliOrtiIa
611 1.1120 0.80 GM 0.49 0.54

wrage Man Tenpentun
Tm P 72 79 78 76

Ga. S.iapic Volume
V.. caR 54.6 50.7 49.7 51.7

Avenge holthwda
1 108.6 107.5 108.4 108.2Yonflefltsmct.s

Do Ia 0.173 0.173 0.173 0.173

PltotCoaffidat
Cp

- can 0.617 0S17 0.817

Gamms.mctrcaaaaat
y

- 1.003 1,003 1.003 1.003
donna Tnuperetnn

Trot K 537 537 537 537

ttfrnac. Preanre
Prof LaIIg 29.92 29.92 29.92 29.92JackGssOqg.eCouioi
Ca 12,1 13.8 13.7 13.2

ShckGnCarbosDloddgCocIeoo
Cco2 8.5 5.4 5.3 5,7

SackG.sNlfrqnCezteat
Cal 81.4 80.9 81.0 81.1

bck Gas SWpbor Dlnddc Ce.geot
fbi pm 0.0 0.0 0.0 0.0

bth Ga. Nina5.. DiM.. Canteot
Can pp.. 39.0 30.4 28.7 32.7

5t.ckGnC.brjoMoao,JdeCoatc.t
Ce. ppt 584 938 862 801

VdeofWaa.rCeflred
V.. 272 283 234.8 257

eardrid.I. Colkotad from Plan
- 215 289 248 250

Pardci.6teCoflecftdframPnbaWsh
- org 14.65 8.50 198 13.8

.rdcukf. Cdlt.4 from Cuplogn Wash
- rg 5.57 429 8.34 5.40

rotel Pudcui.a Collected (cdndlng Ia,piagcn) Prip mg 230 294 288 284
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CALCULATiONS

tn• os•i.
- 94fl fl1.fli

11.142
S - difl.4 Sire),

- 71:0

r.Hj - to.. sq
‘I-.. — —

k.Cn4-.t.ir1.,,.flnn0n. Cwd 181 3*’ll
SIn. 4,7 0l678 .,.t,ap., ..444
Rob, - ty rdfl.’ti 0 Fi&

“*58, - rr.’*Wi — t’ r,¼ww. not fr.

NOj - li N01
- .a.I 0C 1.443., nsfl

NcrQr Pup
Pow,, Boji.,

Fual: Joman
Dperin CondWon.: Normal

Emsajon Contol EquIpment: Sombber
Stack Dlametec 1,Sam

I
I
I
I
I
I
I

vnlOl. c.kuk&, Ins I tat 2 let I

4.*L,n Aj 146 jjflh,8J1Z3y4 2631 2827 2027 2027
.. a.o,.,...D,44.I.n, 2.83 2.81 283 213

.naiE&?yngan T1. ku •aay.&fl.rr.RsJ.2ifl 101,8 l0I.8 101,8 1016
latkS4.dtPra.urt mat Lu. Pp,.l—hb&3aj0CzL348 005 0.00 035 0.05
58athTnptr.St’t 7 I t(I)a7.(1)+4 602 805 804 804
L,Mn’Tcp’rahre Ta 3 TaW6-T.m’O 532 510 838 530
4..,kDia..lra DI D.(n).DlQaIilSA 4 4 4 4

Cu MoSa hfllflfl Pa riJ P..fl.r* $84 114) 30.04 30.04 3004 33.04
hap8. Visa... at RdCnd V.. .,* V.. .TnOPnWi fla :Y1..yl IT. 55.40 60.86 48.90 52.1

a. %,,a&—tCm.v.g 5.57 144 1.42 ItS
(.fle.!WanVip.., 7w ft V..-1844.W 110 12.8 1127 12.31
I.IsrTr.ttia — 6.._V.s,IV.,+Vafl DIX 0110 0114 OIl

4a4.c.LarWisSDt, N’ a M.sqtitnl).a(Cdj+Lanh, 29.63 20A1 21,40 4
(isaikrWtIgU,Woj Ms ba-at M..Mdfl.Inl+OI.InI V.11 21.14 373j 773

Ran fltotr. P. b.Bq 6o.Pka,• .attllM 30 01 30.01 30.01 30,01
t.ckG.,Vd.dIy Sr. E.-IiIysCpsftOlT’fl,sM.)y*I 60.1 58.5 54.3 5Th

ill 0.(.h)IsJIfl1000V.) 18.3 172 10.8 11.4
LtiStsdcGnMowU.ta 0 ide QS4zUiaM 102,005 95,875 02,144 98$??
)ry Si,th Ca, flowR.fr 4), isle 94) iou.). UFT.)i (?u?no 73,854 60,361 87,022 59150

Ia. Q.aa.).USOfl.0.(Id1.I 34.9 32.3 31.8 12.6

riJpha 04n -001
2 M.s.4 Ca@cnfr.Hn Ca) ,,e 84..al ft.. fla Ca Aa5ia ND ND 1D ND
).c.nfl®OzfC..d Cal aeta fld4.jaalaCa)p.fl1o NO ND NO ND
O3l.IaàaAaI. m aac.gnw..q.

. ND C ND ND
y Sa)Sni93stn2b%) ND ND ND NO

‘03 Cn,t,w.tj..
.nnl.dttll%02 Cal .2,. c..o5%fl3—Cou(aa.a):aLl.Il)t0L9.C.lr ND ND ND NC:nr.c.a%m C..) ifl o.lno,.w.asuJaa),q.#3roLsal) ND ND ND NO
‘.n.tndtall%C03 cal east fl1%CW)aCa)(aaafl(WCa)3 ND ND ND NO

tIaligs 0,64., - NOa
40, Maa.r.d C..n.r.5t. ce. ije Ma.eo._jft_ — CujA.fl, 390 20.4 28.1 fl7
!.canRdCwd Ca’ aiMst flCap.flhJC 72 57 54 52
40.t.bisnRa1. U.. flsn-Ca.nuI.0. 210 1,85 171 234

try aaftfl14ifla.4WiI 93 8.7 82 7.3

60 Cnalra
wfljtalL%02 Ca. acts. tfll%W0c.flvl.,).9fl40401C.t 02 70 74 70
elTMN8J1.3% 02 Ca. n3 Caaç%l-Cia9.J)l0tSC3 141 141 124 IC

C,r,y,1.ttall%C0l Ca. •flaa Caa0)%C0ll.C..i(.Wt.a).03Cal) 638 125 121 128

C.,ha Mra.,Ids-CD
0 Maind C.a,srnra.ac C,. Fpa M.a..ttna lii. A..btir 554 930 582 801

T.,.nnatd @R.fC,.d C. .EIa C.D.flaa)Ca(pn3. U0 659 1072 1010 917
CO Enjoin Rats no ,,. na.caa4 q. 23.3 34.00 11.96 12.0

60, UepØflaJ.8 tfle(jö) 819 1241 ¶150 101.8

:ocn,nuoi,.
D,n,tISt ti%0l Ce t.a CaUl%Wlt..(a&1a1101341)43..8.Cdi 702 las on oct
.tnn4bl%O2 Ca .l Cep%)Cs.O.fla8,0fl3)WflCa) 1316 2885 2612 2184
:an,cs.d is 11% CDI Ca eiSa Ca.02, Cl ecu ).‘ii) tOltel) 1234 2431 flSO 15

‘a,th.l.lt C,,a,tntln Cl eLla Cs • Np? v.a 1452 204 189.0 179.8arj,.8.st ..i.üon RI.. a, vi a1,.C.n,0.. a. 5.10 8,39 5.98 5.89
IjO, Opeflfl.i.AzIRp(Ih) 66,3 23.7 21.5 212

‘ankuIsia Ca,cnth.1io,
arnct.d St 51% 02 Cl eiSa Ci riI%o28.C110t8.Il)!OM-ial) 184 283 256.9 235.5
onet.dt. 3% 02 Ci •1a CiP%02l.Cfl0t84)/OU.t.2) 295 512 470 428
on.c5.d it 11% CDI C. aftt. Ci (13% C) ci. a,eaoo 270 458 424 363.9



Legend: C - degrees Celsiusmis - metres per second
Pars - dry reference cubic metres per secondppm - parts per milhon

Power Boiler
Fuel: Biomass

Ref Cond - reference temperature and pressure (25 C and 101.3 kPs)mg/Ran - rn1iigrams per dry reference cubic metreNDK-55N02
ND - non-detectable

OFFICIAL STACK TESTING RESULTS
Northern Pulp

ii’
ill

Operating Conditions: NormalEmission Contra) Equipment: Scrubber
Stack Diameter: 1.83 m

NSENV

Paramoter
Test ¶ Test 2 That 3 Avnge Limits

ratm

PM-i PM-2 PM-a
-

rotDate
19-Aug-14 19-Aug-14 20-Aug-14

-

tath Go Tcmpenwre (C)
61 63 62 62

MolstunCoetcat(%)
19.0 19.9 16.40 19.1

Veledty(m./s)
16.3 17.2 16.6 17.4

-

Volumetric Flow (Reins)
34.9 32.3 31.6 32.9

-

bygcii -02 (%)
12.1 13.8 13.7 132

-

arbnDloxidc-C0Z(%) -

6.50 5.36 5.34 5.73
-

-4hdphur Dioxide - 502
o2 Measured Casteatnifon (ppm)

NO ND ND ND
-

Uncorrected stRaiCond (mg/mm)
ND ND ND ND

-

bmisslon Rate (kg/br)
ND ND ND ND

-

Sitrogea Oxides - NOt
WOx Measured Concentration (ppm)

39.0 30.4 28.7 32.7
-

Jncerrecttd.tktfCond(niejRcm)
73.4 57.3 54.0 81.8

-

cmhdonlute(kg/hr)
921 6.65 6.15 7.34

-

Carhos Moanide - CO
CO Measured Concentr.doa (ppm)

584 936 882 801
-

incornctd.tfltfCond(uwjRcm)
809 1072 1010 917

-

minionl4ateflig,br)
63.9 125 115 105

-

‘ardculste Matter - PM
U,cornttedatflefcond (mg/Rem)

140 204 189 180
-

PM - Corrected to 13% 02 (mg/Rem)
164 233 260 238 150

Particulate Emission Rate (kg/br)
18.3 23.7 21.5 21.2

-

I:

I

Is

I
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I
I

GAS CALCULATIONS

Client: Nârtharn Pub t,;.

Plant N.WGI$9eN

I Location: Vent

CO2 CO SO2 N0

I (3) (%) (ppm) (ppm) (ppm)

Ave. Gas 1 204 02 137.4 44 0.0

I
Ave.Gas2 204 02 1364 33 00
AvaGas3 204 02 1396 30 0.0

• Testl 02 CO2 CO 502 NO
Time (%) (%) (ppm) (ppm) (ppm)

811912014 13:30 2036036 0227152 137.4182 t449723 0

I .. .Test 2 0 CO2 CO SO2 NO

I
Time (%) (%) (ppm) (ppm) (ppm)

81191201414:00 2038413 C221871 1a8’4394 331528 0

Test 3 02 CO2 CO S0 NO

I Time (%) (%) (ppm) (ppm) (ppm)
811912014 14:30 2036105 0223677 1391234 3021197 0

I Note: 02, C02, CC, and S02 data from continuous monitoring using the trailer. The NOx
testing was conducted concurrentiy with flow measurements.

I
I
I
I
I
I
I
I
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I
GAS CflCUUIIDNS

Northern Pulp
New Glasgow

High Level Roof Vent

Iat flft - I%Asf I —
In - __ ——
P3-141
B

-
*.s lW

• — — eWe.

h1J4l-ittnCTfl*v
ml - — —

UW idt hmpenn eu .anI C 133’ IFs)

aim,- thy .aam,d kk nafle maw
autn. thy 01n4 tlc P.it p., elM

- mI$.ni pwthy ia,d eM: p,.5.

WI- sl— —

NO.1. O2
_qfl — — — — —

I
I

Wilible Symbol UnIts CsIcuIad:n Teat I Tnt 2 TealS Awng.

Ity Sktk Co Flow 2,’. os — 89,989 59,903 80037 00,003

—— Q,(d..aa3I4fl.Qi(4,,t) 25,3 28.3 28.3 282

Itaik Cu Oqa Cwt.t Cal ‘56 M.,lfr.aflm 0m 20.4 20,4 204 20.4

K.tJ, Ga Cnb.a leildo Ccitt Cc.1 56 Mawaslfreal Ga 4a4’.r 02 02 02 02

lohae 11kM. -301
O3Mep Cmcmtnd.e cmi ppm Mansa.ml%aPlmC..ki41.. 445 132 102 160

uacan@m cmi mwdi C.ilt.W0.iafrfldw)iL1I 11.7 6,69 7.92 9.42

SO3ZCl4.aRete laid 0 nn110O10a 0,33 025 0.22 027

bar flal (jr’) 1.19 0.89 0.81 0.95

$02 Ci.stntlw
a.

Canflata 115602 Cno flsta ca1fli%O1)-C.a(Wdn).(fle-IlflpLi-cell 214 100 145 Ifl

Caiatad 63% 02 C..i caz (1% and OWan,J sOLl4 LP-CaZ) 387 202 283 1173

C.g,nd.sI2%1t2 Cal — cm,(o%o-ndcapi.i’flLti) 818 470 425 503

ficnjOMes.N0.

O, Mn4 C.ocoth. aim ‘i1it — I— Ca 11.0 00 0.0 Lao
UocinnP.dfl cmi •Wd.n CiflWlwWCSIflyi.J1IJII 0.0 0.0 0.0 0.0

NOs zga. 2.6 p Umca.dLOW SQ. 0.02 0.02 0.00 0.02

hflt n.afli0iI10ilaanlo¼) 0.02 0.02 DM0 0.02

40. Co.a.nda
C.mtirdIeII%03 n a.IJ.ia 111%01)aai.e(.Wdn4itnJ.IlIiIII,l.Cd) 0 0 0 0

C,nnt,d P.35602 aim c.. p56 01) -aim (71n) .(S i-i) IflL’-aii) 0 0 0 0

ennd I, 01% Cal — e%m — U% C0l) O.alaWdo1 • ptfld) 0 0 0 0

nbaM....Me-CO
OMan.ndCnnt.. C.. pa L.__tiaPGaAnbow 137 138 140 38

Iaamtsdgm c.. — c..t.wa...-n.w,a.,,In 157 159 100 159

CO bOoth. 2.ts fla p tSa—C&1IiltQ. 4.48 4.49 4.53 4.49

kflr tRill lfl13OtflaWIl 18.0 18.2 15.3 15.2

CS Caoatirnth.
,nttl. lu 00% 01 Ca aWd.mm Cm (11% 03) C taWdam) ipil-LI) I InS-Vail 2.987 2,928 2,937 2,917

Con.rl.dI.3%02 Cl1 ..Mn CF%01)ICnIWI,mfltite-3)IOU.C.I 5219 5,295 5,310 5.275

Cointfrd Ic 02% Cal Ca .Ød.a Ca p1% COlt—ta ceWla . cwcal 8,312 8.573



STACK TESTING RESULTS

GAS CALCULATIONS

Northern Pulp
New Glasgow

High Level Roof Vent III

II

Jsgecd: C - degrnes Celsius
ails - metres per second
deems - dry standard cubic metres per serd

ppm - pails p stubs

SIP - stsndsnl tempetature and pressure (25 C aid 101.3 kPa)

mgldscm - miligrems per dry standard cubic metre

NOx-asNO2
ND- nan-detectaNe

ml

a

I

Parameter
Test 1 Test 2 Test 3 Average Limits

)xygen -02 (%)
20.4 20.4 204 20.4 -

Carboaflioxidc-CQ2(%) 0.2 0.2 0.2 0.2 -

Snlpburofodde-502
01 Matured Concnitntioa (ppm) 4.4 3.32 3.02 3.60 -

Jaeornncd.tSTP(mg/dacm) 11.7 8.69 7.92 9.42 -

mlnioaRtteOia/br)
1.19 0.59 0.81 0.96 -

ifrtgra OtMu - Not
OzMs,ured Concaitndon (ppm) ND ND ND ND -

[Tncbntctai at SF? (mWdscm) ND ND ND ND -

Emiaaion Rate (kflr) ND ND NO ND -

—

Carbon Mosozide - Co
:0 Measured Cooceetntimt (ppm) 137 138 140 136 -

Juror-ratted at STY’ (mg/diem) ¶57 159 160 159 -

teoininnRattQegflw) 16.0 18.2 16.3 16.2 -

I

ml

I
q
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liawDatafor; JobNo. 121511269

111gb Level Roof Vent

Northern PWp Summer Testing
Velocity Profile

I Test #1 Trnanl

1780- Tnvns2

I

__

to 60 — —
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1843 1— —rr-——
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: I
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!rojett: )JJ)l1b1
Hand Calculations

Date:St4 toi’.l

Analyst:

p
p
I

Test; Rc&....r. tlet Test l

Absolute stack gas pnssun (Pa) in )nJlgIs:

Pagel of6

zn.HzO
PS —

13.6 frtH,O/b.Hg

Ps = 30.Rflnh3 +
13.6 I_W,fi/n1

Pa = ‘aOM mug

I,

The molecular wefgbt of The stack gas on a dry basis (Mi)) in lb/lb-mole is:

Md = 0.44 (%cO) + 0.32 (%OiJ + 0.281 (%N2J

Md = 0.44x %4 + O.32x 1.7 +028(ftA + -‘ )
+ GAO ( .-

Md — 4,rs& + QtH,L + 3.tit +

Md a ‘lii lb/lb-mole

I
I
I
I

The volume ofwater vapour collected at reference conditions Wwc) in 1t3 is:

Vwc = 0.0480 f&mL x vohnte ofmoisture collected niL..

Vwc = 0.0480 x csg.Lc

Vwc \9/TI& &

I



I The pnssnre at the gas meter (Pm) in in.Hg is:

Hand Cslculatlon&
Page2of6

I
I,

The avenge_H orifice in 1n3120 is:

I
I
I
I

1 Hoiifice_I3orifice.1 =

______

oñficc
q’7

_Hodfice= dtfl jnJiiO

N oifice1, in.N20
Pm

-

13.6 in.N2OhmHg

Pm = o.poa3 + 0A2’nI4Q
13.6

Pm

_______

+ O.V&S1n91

Pm = mug

The temperature of the gas meter (Tm) in CR Is:

Tm Xweter temp.

# pouft

Tm

+ 460

33,3. +3ba4
k’ -

+ 460

Tm 6 ti33 + 460

Tm 511 It



The total volume of gas metered (Vm) In & Is:

Hand Cakutatlons
Page 3 of 6

The stack gas moisture content, i.e. the proportion by volume of water vapour In the gas

I
I

I
I

1/m = vfW-vi&

Viii = 53O.-isc.f- -17OJ&

Viii = bO.ci a’

The diy gas volume at reference conditions (Vine) In & Is:

T,.j°R PmiallgxvmWxyVmc— x
P,jinilg - Tm°R

Vmc b1*’wx ‘O.U1p,.x C.r)7ft1 x 1,040a4.n’ s3rR

Vmc ft’xlm3!3531ft’= ).i

I

I
I

I

stream (Bwo) Is:

Bwo =
VwcW

Vwc :fl +vä&

Bwo 21.1u,t c;-3
flAJs$lf 4q,oEø

Owo a

ql,q

Ewo = ftQLj



.ft/31zh x(l - O.3O9 )+ 16x

The average texnpenftre of the stack (Ts .) hi °R is:

The Iverage velocity (Us .,g) of the stack in Ws is:

I
I Hand CalcuIation

Page4of6

I The Mnlccularwelght of the stack gas on a wet basis (Ms) Ia 1Mb—mole is:

Ms Md lb/lb-mole ( 1-Bwo) + lB lb/lb-mole x

Ms

Ewo

Ms 2ALl. x

Ms

+ çi

7_baa lb/lb-mole

Ts C
ITs °F
if points

+ 460

Ts Ms

147
+ 460

Ts ico g
Lii

+ 460

a

TY-21
xv

# points

H9 ,jç

In

Us =

Us,,5 =

=

=

U3= 14Q9 ft/s

isot (I1.’1o)

sO.s ft/s xjm/3.281ft= !{ mi’s



Hand Calculations
Page5ol6 P

The cross-sectional area of the stack (As)in& is:

The volumetric stack gas flowrate on a drybasls at reference conditions (Qs) in ft’/br is:

Qs = 3600sthrxUsWs x Asfi2x(I-Bwo) x T,°R Psin.Hg

________

‘C

___________

Ts °R P,ein.Ng

Qs 3600 x

_____

x (o.’f4 x(I ‘ 2hL&K x

_____

b’7R 29.92 I
Qa = 3600 x SO.- x

______

x

_______

ni-ic x I,&i Ii
= IltI4Ift,5 fl’flux I br/6Omin 4IG7A ft’hnin I

Qs = II7.S &hjjjn xl m’/3531 ft3 xl min/60s =

_______

m1/s
I

‘I

p
I
U

As = fl(Dft?
g.

As
ii

— _x( U.cfi- )2

4

= . 11.51+

As = 0.7854 x

________

As =

I’

)ol.’1 ft2



J Mp = mg (eyL Ieu,cr

The concentration of the particulate matter In the stack gas on t dry bash at reference
conditions (Cp) in lbI&.is:

Mpmg
Cp = 2.205 x lo4lbhng x

Vmcft3

Cp = 2.205 x JQ4 lbhng x
Q1.o C

cp — icIO4 lb/fl3 x453,590mg/Jb x35.31 W1m3= (4’i mghn3
I

the stack on a dry basis at reference

I
I Jhnd

Page6of6

The total amount of particulate matter collected (Mp) in mg k

I
I
I
I
I
I

The emission rate of the particulate matter from
conditions (ERp) In lb/br Is:

Erp= CpTh/W x Qsft’thr

Li3oxm5Ib x tI%Ll941 f&
-‘V

ERp

_______

lb/hr xlkg/2.20Th j_;s kgAw (tot.nAncrror’)
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I

Kiln PB RB

ca:SfcSOlO

ca:6ax8030a.p ca:8ax8020. pb:5ad021. pb:6rceOla. CALC for ,t:5rc5554 rb:5fx8570.p
,pv V pv ca:61c8725.pv pv pv bask .pv V Oaiiyoli

Heavy
Nahnl KILN Black

Gas

Flow BURNER lOin 0K/On Mud to Thickener PB Steam Liquor Dry Total RB
To Burner HEAT INPUT 2 Raflo Flow Flow PB Dii Flow Flow Stsam Flow Usage

scThi mmbh,/hr % GPM kpph kpph 7/day KPPH kpph kpph
8l191147:XAM 983,3 59.0 0.0 200.1 131.6 0.1 561.0 147.3 407.2 0.0
8/19114 8:00 AM 983.3 59.0 0.0 199,9 138.5 0.1 140.8 412.2

8/19/149:00

AM 982.3 58.9 0.0 200.0 128.2 0.1 150.7 418.8
8/19/14 10:00AM 947.0 56.6 0.0 200.1 131.2 0.1 150.8 412.5
s/is/1411:OCAM 918.9 55.1 0.0 190.8 123.3 0.1 151.1 420.5
s/m/1412:00PM 918.7 65.0 0.0 200.3 132.5 0.1 150.9 421.2

&191I41:00PM 918.7 55.0 0.0 200.0 133.4 0.1 151.0 415.3

8/191142:00PM

945.7 56.7 0.0 200.0 120.5 0.1 151.0 417.5
8/19/14 300 PM 949.9 57.0 0.0 200.0 123.7 0.1 151.0 416.
81191144:0OPM 938.0 56.2 0.0 198.0 129.7 0.1 150.8 422.2
a/191145:00PM 916.7 55.0 0.0 200,0 132,2 0.1 151.0 417.5
8119114 6:00PM 916.7 55.0 0.0 200.0 128.7 0.1 151.1 419.2

6/19/14

7:00PM 918.7 55.0 0.0 200.1 128.5 0.1 151.1 415.0
8/19/14 8:00PM 918.8 55.0 0.0 200.2 123.3 0.1 150.9 423.9
S/19/149.0OPM 918.8 55.0 0.0 200.1 121.4 0.1 150.8 421.3

6/19114 10:00 PM 918.7 55.0 0.0 200.3 119.9 0.1 161.2 422,2

8119114

11:00 PM 916.5 55.0 0.0 200.0 122.0 0,1 151.1 423.3
8/20/14 12:00AM 918.7 55,0 0.0 200.0 115.8 0.1 151.0 424.8

8/20/14 1:00AM 916.7 55.0 0.0 200.1 126.7 0.1 151,2 416.1
9/20/142:00 AM 918.8 55.0 0.0 199.9 135.3 0.1 146.4 408.1
8/20/14 3:00 AM 918.7 55.0 0.0 109.8 129.0 CI 149.4 475.7

S
8/201144:0OAM 918.8 55,0 0.0 200.1 123.2 0.1 150.0 423.4
81201145:00AM 918.7 55.0 0.0 200.0 130.2 0.1 150.1 417.0
8/20/148:OOAM 976.7 55.0 0.0 200.0 131.6 0.1 150.6 414.3
8/201147:O0AM 916.6 55.0 0.0 200.4 123.5 3.1 647.0 154.5 420,3 0.0
8/201148:00 AM 916.6 55.0 0.0 200.2 110.4 0.1 154.9 435,7

5120/149:OOAM

916.7 55,0 0.0 199.9 118.9 0.1 155.0 433.3
3/20/14 10:00AM 916.7 55.0 0.0 200.1 113.6 0.1 164.9 432.3
3/20114 11:00AM 910,7 55.0 0.0 198.8 118.3 0.1 755.0 430.7
612011412:00 PM 916.8 55.0 0.0 200.1 105.4 0.1 155.0 430.5
8/20/14 1:00PM 918.6 55.0 0.0 200.0 112.2 0.1 155,2 430.6

S 8/20/14 2:00 PM 918.7 55.0 0.0 200.0 132.4 0.1 153.8 418.8
8/20/143:00 PM 918.7 55.0 0.0 200.1 128.7 0.1 165.1 423.3
8,201144:0OPM 916.6 55.0 0.0 199.9 131.6 0.1 154.9 427.2
8120114 5:00PM 918.7 55.0 0.0 199.8 134.4 0.1 154.8 420.5
8.10114 8:00PM 916.8 65,0 0.0 203.2 120.2 0.1 155,0 429.6

S 8.20/147:00 PM 916.8 56.0 00 199.8 128.2 0,1 154.9 426.5
82W148:oOpM 916.6 55.0 0.0 199.8 118.2 0.1 154.8 426.5
8.20/049:00 PM 918.7 55.0 0.0 195,6 124.5 0.1 154.9 428.7

6/20/1410:00 PM 918.7 55.0 0.0 198.0 128.3 0.1 155.0 424.7
812011411:WPM 918.7 65.0 0.0 203.0 132.3 0.1 154.7 419.3
8121/14 12:00AM 902.0 54.1 0.0 203.9 125.6 0.1 155.0 424.4
8,21/14 1:00AM 883.4 53.0 0.0 205.1 128.8 0.1 155.0 428.3
8/21I142:0CAM 883.3 53.0 0.3 205.3 123.2 0.1 154.1 418,4
8/211143:00 AM 853.2 53.0 0.0 205.1 127.4 0.1 154.4 420.0
8/21114 4:00AM 895.5 53.7 0.0 205.0 141.7 0.1 153.1 412.6
5121/14500AM 911.5 54.7 0.0 201.8 147.8 0.1 149.6 407.3
8121/146:O0AM 937,9 55.3 0,0 199,8 142.5 0.1 150.7 412.5
8121/147:00AM 900.0 57.0 0.0 200.0 139.6 0.1 578.C 150.1 438.4 0.0
8121/146:OOAM 950.0 57,0 0.0 199.9 41.1 0.1 150.2 412.7

S
8/21/149:00 AM 950.1 57.0 0.0 200.1 42.1 0.1 148.5 409.2

8121/14 10:03AM 942.9 56.6 0,0 199.9 51,7 0.1 1314 388.9
8/21114 11:00AM 933.3 55.1 0.0 2002 93.4 0.1 129.1 357.7
1/21/1412:00 PM 933.3 56.0 0.0 202.3 54.4 0.1 135.5 371,4
6/21/14 1:00 PM 935.6 56.2 0.0 2004 98,2 0.1 118.3 325.7

S
6flh/142:00PM 949.5 559 0.0 199.9 118.3 0.1 124.1 325.8
8/21/143:00PM 950.0 57.0 0.0 199.9 120.2 0.1 123.9 337.4
e/21/144:00PM 950.1 57.0 0.0 200.0 153.3 0.1 125.2 336.1
Sf21/14 5:00 PM 950.0 57.0 0.0 200.0 120,9 0.1 128.3 338.7
8121114 6:00PM 950.0 57.0 3.0 200.0 127,4 0.1 128.3 342.8

S
8/21/14 7:00PM 950.0 57.0 0.0 199.7 178.8 2.0 126.0 345.3
6/21/14 6:00 PM 918.5 55.0 0,0 200.1 182.8 3.7 126.0 343.3
3/21/149:ODPM 900.1 54.1 0.0 205.1 178.8 43 130.4 352,8

5.21/14 10:00 PM 9000 54.0 0.0 205.0 144.7 1.3 139.8 385.3

S
S
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scfm rnnbtu/hr ¶4 GPM kpph kpph 7/day XPPH kpph kpph
8)24/143:OOPM 902.1 542 00 200.1 69.7 0.1 155.0 434.g
5/24)14 4:00PM 900.0 54.0 0.0 202.7 89.0 0.1 155.1 433.5

6/24/14

5:00PM 900 2 54.0 0.0 200.1 74.3 0.1 154.9 435.5
9/24)14 600 PM 902.0 54.0 0.0 200.0 75.4 01 156.8 433
6124)14 7:00PM 900.0 54,0 0.0 200.1 988 0.1 1521 425,4
m4/148O0PM 900.0 54.0 0.0 200,1 92.9 0.1 152.7 425.1
8124/14 9:00 PM 900.0 54.0 0.0 200,0 79.9 0.1 152.8 429.5

9/24/14

10:00 PM 9000 54.0 0.0 199.9 85,2 0.1 153.1 431.1
8/24)14 11:00PM 900.0 54.0 0.0 200.0 93.4 0,1 154.4 432.9
5125114 12:00AM 900.0 540 0.0 200.1 93,8 0.1 154.6 431.7
8)25/14 1:00AM .0 84.0 0.0 195.6 93.2 0.1 154.9 431.9

B/25/142:Q0AM

929.4 55.7 0.0 199.9 07.6 0.1 155.0 435.4
6/25114 3:00AM 933.3 55.9 00 200.1 108.5 0.1 154.9 431.8
8t25’144:OOAM 933.4 559 0.0 56.3 0.1 155,2 438.9
6/25114 5:00AM 933.3 56.0 0.0 200.0 95.9 0.1 155.0 4394
8/25114 6:00AM 933.3 58.0 0.0 200.1 112.7 0.1 1552 430.3
9/251147:O0AM 931.3 58.0 0.0 200.1 121.1 0.1 5170 155.3 434,6 0.0
525114 8:00 AM 933.4 55.0 0.0 199.9 sa.? 0.1 157.1 434.7
8/251149:OOAM 933.2 58.0 0.0 200.3 75.3 0.1 157,2 436.7

3/25/14 10:00AM 933.2 56.0 0.0 199,9 71.1 0.1 155.9 442,3
3/25)14 11:00AM 933.4 56.0 0.0 199.6 78.8 0.1 157.3 434.6
6/25/1412.00 PM 933.3 56.0 0.0 200.1 77.0 0.1 ¶55.4 434.3
6/25114 1:00PM 933.3 56.0 0.0 a 200.0 90.9 0.1 150.3 4184
8125/142’OOPM 933.3 56.0 0.0 200.0 81,1 0.1 150.1 419.1
6)251143:00 PM 933.3 56.0 0.0 ZOO 53.5 0.1 153.9 438.7
8/25/144:00 Ph’ 933.4 56.0 0.0 202.6 99.2 0 1 157.1 435.1

S 8125/14 500PM 933.3 56.0 0.0 200.1 1011 0.1 156.9 429.4
8/25/148:00 PM 933.4’ 58,0 0.0 200.1 103.7 0.1 1572 438.2
6)25114 7:00 PM 1 56.0 0.0 200.0 104 3 0.1 157,1 433,2S/25/148;00PM 933.4 56,0 0.0 200.0 107.6 0,1 156.7 434.7
6)25/14 9:00PM 933.3 56.0 0.0 200.0 108.7 0.1 656.9 430.9

525/14

10:00PM 933.4 56.3 0.0 199,9 113.7 0.1 156.6 429.2825)14 11:00 PM 933.4 56.0 0.0 200.2 111.8 0.1 1572 429.652511412:OCAM 933.3 58.0 0.0 200,0 1203 0.1 156.9 427.23)26/14 1:00AM 933.3 56.3 0.0 202.8 114.7 0.1 1571 4317

3/28/142:0OAM

933.4 55.0 0.0 200.2 111,8 0.1 157,0 43083)25/14 3:00AM 933.3 56.0 0.0 200.1 109.1 0,1 1589 435.33120/144:OOAAI 933.3 550 0.0 2001 116.5 0.1 i56.8 42936/261145:00kM 933.3 56.0 0.0 2000 114.7 0.1 157.0 431.7V25I14t00AM 933.3 56.0 0.0 200.1 116.8 0.1 168.0 428.1

5/25/14

7:00AM 9333 550 0.0 200.0 112.1 0.1 522X 1522 478.1 0.08/26fl48:00AM 933.3 56.0 0.0 200, 107.3 0.1 1576 439.68/26/14 9:00AM 93,3 580 0.0 200.1 ¶11.7 0.1 158.1 436.48,26/14 10:00AM 933.4 55.0 0.0 199.1 99.1 0.1 157.8 437.18,26/14 11:00AM 9333 560 0,0 199.8 65.8 0.1 658,0 440.4

8/28114

12:00 PM 55.0 0.0 201.8 99,2 01 156.1 43728/26/14 1:00 PM 933.4 56.0 0.0 1998 952 0.1 157.9 43715/25/142:00 PM 93.4 55.0 0,0 200,8 105.7 01 156.0 430.4£,26/143,00pM 933.2 580 0.0 199.9 io&o 0.1 158.0 434.45/25/144:00 PM .4 56.2 00 ¶99.9 s&g 0.1 158.0 441.8825114 5:00PM 9333 56.0 0.0 199.9 102,4 0.1 157.9 433.3E25,114 6:00 PM 933,4 56.0 0.0 200.1 io&o Cl 157.8 43898125114700PM 9334 560 0.0 199.9 101.2 0.1 757.9 433.56/26/14 8:00 PM 3.4 56.0 00 200.0 84.3 0,1 168.0 437.3826/149:00 PM 933.3 55.0 0.0 199.9 92.2 0.1 156.0 438.88/28/14 10:00PM 933.3 58.0 0.0 200.1 102.4 0.1 ¶58.2 432.46)26/14 11:00 PM 933,4 56.0 0.0 199.9 58.2 0.1 157.8 435.18/27/14 1200AM 933.4 550 0,0 200.1 99.7 0.6 158.4 4314527)14 1:00AM 933,3 560 0.0 200.5 101.9 0.1 158.1 429.99/27/14200kM 33 650 0.0 1999 1111 01 158.0 430.7827/14 300AM 933,3 58.0 o,c 2000 114.9 0.1 157.9 432.4ii 8,2V144’OOAM 933.3 56.0 0.0 199.8 109.2 0.1 157.8 430.4527/14 5:00AM 55.0 00 199.8 630 0.7 157.9 436.88/2,/146,004M 934 2000 526 0.1 155.0 434.8

I


