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PLANT NAME: J, R, Simplot Company

LOCATION: Pocatsllo, Idaho, Hwy 3@ W, 3 Miles North of City

SOURCE SAMPLED: #3890 Calciner

TESTING COMPANY (iF OTHER THAN PLANT ENVIRONMENTAL PERSONNEL):

CERTIFICATION:
1. Test Team Leader:

I hereby certify that the test detajled in this report was accomplished
in conformance with IDAPA 16.01.1019 (Rules and Regulations for the Controi of
Air Pollution in ldaho, Sampling and Analytical Procedures) and the procedures

Manual for Air Pollution Control. The results submitted herein are accurate
and true to the best of my knowledge.

NAME (print): Dennis C. Bowman

S1GNATURE : Q“-‘_.._.: C /g

TITLE: Environmental Monitoring Technician

DATE: 542& o

AFFILIATION: Plant Environmental <x)> Outside Firme ¢ > (see above).

2. Test Team Report Reviewer.

I hereby certify that | have reviewed this report and find it to be true
and accurate, and in conformance with IDAPA 16.01.1901@ (Rules and Regulations
for the Control of Air Pollution in [daho, Sampling and Anaiytical Precedures)
and the Procedures Manual for Air Pollution Control to the best of my knowl-

edge.
NAME (print):; Norman F. Self

SIGNATURE: // DI7726427 QJ/)W DATE: 5:‘ /5/’/7 y,

TITLE: Environmental Control Superv1sor

AFFILIATION: Plant Environmental <{x> Outside Firm < > (see above).
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1. If test purpose was for air permit compliance monitoring, indicate <x>
and go to the next section; otherwise explain:

2. For the source named on cover page, give test location{(s), and describe
type of process. Location(s): Tests wers conducted at outiet duct of
Entoleter scrubber ahead of scrubber fan.

Process: Phosphate rock calcining

3. List test dates: January 13 and 14, 1890

4. List pollutants tested: Particulate and NOx

5. List EPA test methods used: 4@ CFR, Part 6@, Appendix A, Method $ and
Method 7,

6. Were there any deviations froe the above methods? Yes < > No <x> |If
yes, list Appendix number where deviations are explained:

7. Was observer(s) present? Yes ( > No <x> |If yes, give name(s) and af-
filiation(s):

8. List other information as needed:




SUMMARY OF RESULTS====c=coro===s======c=-=-c-cocormo=--ooooSSSSs SO SS S SS S I TS =SS ES

1. List emission results in units of standard for pach location specified
in INTRODUCTION, Section 1, and for each pollutant specified in Section 4.

91-13-98, Run #1 Particulate = 36.8 lb/hr
Ol-13 90> 03-13-90, Run #2 Particulate = 31.1 1b/hr
9¥1-14-99, Run #3 Particulate = 31.9 ib/hr

91-11-90, Run #1 NOx = 268.5 lb/hr

Run #2 NOx = 8.96 Ib/hr

Run #3 NOx = 13.0 lb/hr

Run #4 NOx = 14.1 lb/hr

Result Totals/Averages as Applicable:
Average Particuiate = 33.6 lb/hr
Average NOx = 15.8 1b/hr

2. List process data as related to compliance determination: GSee Appendix
4 - rock feed rate at or near design,

3. List permitted omission levels for this source:
Particuiate = 47.3 lb/hr
NOx = 61.9 b/hr

4, Visible emission summary for sach source listed in Section 1 above:
Foul weather prohibited visua] emission evaluation. Refer to weekly cpacity
observation in February and March.

5. Quality assurance procedures are listed in Appendix 6.

6. Piscussion of arrors:
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1. Description of Process and Control Devices: Ore is calcined in a Dorr
Flupsolids Reactor. Calcined ore and raw ore bypassed from the pre heat
compartment are ducted to the aftercooler. Cyciones from the pre heat
compartment calciner and aftercooler remove particulate to _an Entoleter
scrubber.

2. Process and Control Equipment Flow Diagram will be furnished with next
report.
3. List process and control device operating parameters during test. If

these parameters are out of the range of normal operating conditions, expiain
the difference: See Appendix 4. Additionally, scrubber parameters monitored
in the control room are: scrubber pressure drop, scrubber water flow to inner
and outer cages, and scrubber fan amps.

4, Are raw materials and products during testing the same as those during
normal operations? Yes <x> No < > 1If No, explain the differences:

5. Were there process startups, shutdowns or other operational changes dur-
ing the tests? Yes < > Ne <x> If Yes, explain these changes and times of
start and stop:
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1. Sample ports are located 4 diameters downstream, and 1 diapeter upstreams
from the nearest disturbance. The stack diameter is 5 feet 6 inches.
2. The sampling point description is tabuilated in Appendix 8.

3. The sampling train(s) is depicted in Appendix 8. Any changes or
modifications to the approved description are noted.

4, Sampling procedures are as specified in 40 CFR, Chapter 1 (7-1-89)}, Ap-
pendix A, Method(s) 5 and 7.

Are there deviations to these procedures? Yes < > (No <x > If Yes,
explain the deviations.

5. Analysis procedures are as specified in 4@ CFR, Chapter 1 (7-1-89), Ap-
pandix A, Method(s) 5 and 7.

Are there deviations to these procedures? Yes < > No {x0 I[f Yes,
explain the deviations:
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Method 5 Particulate Test
Calculation Form

I. Neccessary Data

A. Reference Method #1
Area of stack 22.2C £i2
No. of equivalent diameters upstream !

No. of equivalent diameters downurea;l_I__
No. of traverse points Iz
Total test time (8)...:.’_7’_ minutes

B. Reference Method #2
® Average stack temperature T, és_°F+ 460 = 6.&."1{
® Stack absolute pressurcléiz_in. Hg.
* Barometric Pressure 25:2% in. Hg.
° ({El;) ave 375 (in. HgO)%
C. Reference Method #8 :
« %C00 2t ; 409206 ; mco_C__: Ny g9

D. Reference Method #4
® Water collected

Impinger Hgom_ml

Silica Gel 5227 _gm
E. Reference Method #5 $.9x10
Area of nozzle o 42“
Average AH L. in. HgO 5/30
Average meter temperature T 29 °F  +460=22—_°R
Dry gas meter correction factor
Volume metered Vi, = @E;CF
Particulate Weight 5392 gm

1

11. Calculations

A. Standard Volume Metered Y = Dry Gas Meter calibration factor
~
AH .5
Ve gy VY 12 (Pb+ 15.5) //,;
mEdTIm g\ Tm

y

;. - = 43543
Vin(std) = (Z£ 22X CF) ( 528°R )(z,:.gd- in. Hs) _i;dscf)
29.92 in. Hg/\ 53¢ °R SR

s :
P

po’ /03;) |
7
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B. Moisture Content of Stack Gas

1. H20 collected in impingers in standard cubic feet

Vwe(std)= K (V- Vj) B
Ve =0.04707 fi3/ml (452 mi)= 248057 sef

2. H90 collected in silica gel in standard cubic feet
Vwsg(std) = K (Wg—Wj)
Vwsg(sid) = 0.04715 fi3/gm (355 gm)= 2.6/ 7 scf

3. Moisture content of stack gas (By)

Bo. = Vwe(std) + szggtd)
ws Vwe(std) + Vwsg(std) + Vm(std)
(et scf) + (LL2Z e _ 2357
Bws=

(225257 scf) + (ZLlZ scf) +(ZLs73 sef)
C. Molecular Weight of Stack Gas (I1b/1b-mole)
1. My (Dry molecular weight}= IM,B,
Mg=(44) 22 _ %CO9 + (.82) L& %09 +
(-28)<_%CO+(.28)_ £ %No= Z2.2.2 1b/lb-mole

2. Mg (Wet Molecular Weight) = M(1 — By;g)+ 18 By
M=Z227_ (1--252 )+ 18( 252 )= 25227 Ib/Ib-mole

i
D. Average Stack Gas Velo{n/y

- T
vg = K,C I/ £ (1/.:\)
s p P PsMs p ave

!
vg = 85.49 ft/sec ( Ib/1b-mole (in. Hg) A e (&7 3 )R
°R(in.HgO) ( in. Hg)(  1b/lb-mole)

X},/.Z _,?‘)".JIJ’ :

:‘P( 275 (in. HgO) = _Mﬁ-/sec

E. Average Stack Gas Volumetric Flow Rate

Iltd I s
= (3600 sec/h ANl - Byg) —— —
Q= ( c/hr)(vg)As) ws Ped Ts

528°R A3/Z in. H
£29.92 in. Hg £Z2 __°R

Qs = (3600 sec/hr)(35<” ft/sec (2324 7181 - 227 )
Q;= .,M. dscf/hr

Ao o35 K2376 2 5y 1953
2




F. Pollutant Mass Rate

PMR = —222%
vm(sld)
FMR = (-£37X )gm

. 1
= x LI 525 dsci/hy X ————— = 225 Ib/hr
43533 dscf DAY gm/Ib

o7 Isokinetic Variation (Intermediate Data)

TsVm(std)Pstd100
AnevsPsTsldﬁo(l - Bws)

%ol =

~
’_/

% = (_££ 3 OR)( 25T Rsch)(29.92 in. Hg)
°7 (goge AC)N 22 _min) 38 fi/sec)( 23z in. Hg)(528°R)(60 sec/min)(1 — =252 )

A A

ie

Pt touve x ssms = 25/ K

/’0—/[; 7/ p SF73 = /2.7 =z
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Method 5 Particulate Test
Calculation Form : B e

1. Neccessary Data

A. Reference Method #1

Area of stack 23:7 ;2

No. of equivalent diameters upstream ..._}__
No. of equivalent diameters downstream

No. of traverse points /&~

Total test time (§) 22— minutes

B. Reference Method #2
® Average stack temperature Ty 149 °F + 460 = M_°R
® Stack absolute pressureﬁ'“' in. Hg.
e Barometric Pressure 25,55 in. Hg.
o (VBp) ave <5%1_(in. HpO)¥%
C. Reference Method #3
o FCOgll; %02’_0'&.: %CO.....O_: %Ng.&?.._

D. Reference Method #4
® Water collected
Impinger HgOﬁml
Silica Gel 2l_gm
E. Reference Method #5 ¢ x 19~
Area of nozzle L2
Average AH 69 in. H90
Average meter temperature Ty, 1Z_eF +460=-£3L_°R
Dry gas meter correction factor J43
Volume metered Vp, =52.851 cF
Particulate Weight 4239 gm

11. Calculations

A. Standard Volume Metered Y =Dry Gas Meter calibration factor
Ve = Vony 12 (Pb+ 13.6) /3/4
m(std) m Ped Tm /

Vmn(std) = (££.552 CF)( 528°R )(zs.w in. Hg): Y5200 dsef
29.92 in. Hg/\ 532 °R




B. Moisture Content of Stack Gas

1. HoO collected in impingers in standard cubic feet
Vwe(std) = K (Vi Vi)
Vwe=0.04707 fid/m] (225 __ ml)e 22005 scf
2. HgO collected in silica gel in standard cubic feet
Vwig(std) = K (Wi—W;)
Vwsg(std)=0-04715 fe8/gm (2L _gm)= 425 scf

3. Moisture content of stack gas (Bys)

Vweisid) + nggggzd)

Bu.=
we Vwe(std) + Vwsg(std) + Vm(std)

B = (& ow)';cf) + (£ yor 3" scf) _
ws (<2 Ze5_ scf) + (£ s S scf) + (25222 wef)
C. Molecular Weight of Stack Gas (Ib/Ib-mole)

(332

1. My (Dry molecular weight}= LM,B,
My=(44) 2% __%CO9+ (.82) L& %09 +

(.28)_£7_9%CO +(.28) £ %No= 2225 1b/Ib-mole

2. Mg (Wet Molecular Weight) = Mg(1 — Bys) + 18 By,
M =205 (1~ 322 )4+ 18352 )= 2527 1b/ib-mole

D. Average Stack Gas Vef&éltgy

- T
vg = KoC I/—-L(‘/A)
s P P PsMs P ave

. %
Vo= 85.49 fi/sec (lb/lb-mole (in. Hg) \ . 2é ( £09 }°R
— °R(in.H9O) ( Zin. Hg)(d 9lb/lb-mole)
~2 REP7

] N L

{_5,.2.7__ (in. H20) = 222 fi/sec
E. Average Stack Gas Volumetric Flow Rate

Tad f:_s_
Pgd Ts

Q; = (3600 sec/hr)(vs)(Ag)(1 = Byy)

528°R 27X in. Hg
2992 in. Hg <22 °R

Q= (3600 sec/hr)(:22 2 ft/sec) L2224 fid)(1 - 232

Q= /500563 dlscf/h.r

/4(/41 3T wgo y 328 ;5) 5553

2




F. Pollutant Mass Rate

PMR = — 288

Vm(sid)
pMR= CEBE M r g2 dsei/he X ————— = 24/ Ib/hr
¥4 o/ dsef 454 gm/1b
G. %]lsokinetic Variation (Intermediate Data)

o] = Tsvm(std)P.f:.ldl00
21T AR89 P T ab60(1 — Byy)

o = (£27 _SRYZE S dscf)(29.92 in. Hg)

°T (e T2 22

min)( 222 ft/sec)(23.22 _in. HE)(528 °R)(60 sec/min)(1 - _332)

T fae s

e

78,95

./

//i/d’ 03433 & L2233 = L

/ /¢ -
Mﬂ X . Zep 5 it B4




Method 5 Particulate Test
Calculation Form

1. Neccessary Data

A. Reference Method #)

Area of stack %5 & g2 |
No. of equivalent diameters upstream ——
No. of equivalent diameters downstream

No. of traverse points

Total test time (8) X minutes

B. Reference Method #2 49 o
® Average stack temperature T,} °F + 460 = ¢of °R
® Stack absolute pressurc&gin. Hg.
¢ Barometric Pressure ﬁin. Hg.
* (VBp) ave :£17_(in. Ho0)%
C. Reference Method #3
. %COgL: %02’0_"’_; %co0 _; gNeB0
D. Reference Method #4
®* Water collected
Impinger Hgog_qiml
Silica Gel 303 gm
E. Reference Method #5 1
® Area of nozzle 7’ X 52
® Average AH L7 in. H90
® Average meter temperature TmiL"F +460= 5)e or
® Dry gas meter correction factor 993
* Volume metered Vo, =4.4% cF
* Particulate Weight .4 Jﬁ__g'm

11. Calculations

A. Standard Volume Metered Y = Dry Gas Meter calibration factor
AH
y sy y [ad (Pb+ 18.6 %
m(std) m Py Tm el

Vin(std) = (-3£.7%7__CF) ( 528°R )(;z‘{.{ain. Hg): 4505 dack
29.92 in. Hg/\ 57¢ °R




o

B. Moisture Content of Stack Gas

1. HgO collected in impingers in standard cubic feet
Vwe(nd)= K (Vf-V))
Ve =0.04707 £13/ml (372 mly= LE45 L acf
2. H9O collected in silica gel in standard cubic feet
Vwsg(std) = K (Wf—Wj)
Visg(std)=0.04715 fi3/gm (323 gm)= LFZ2 sef

$. Moisture content of stack gas (By;)

Bo.= Vwe(std) + Vwsg(std)
s Vwe(std) * Vwsg(std) + Vm(std)

B (L5257 scf) + (LE2L2_sch) A
ws

S (B2 sl + (LE22 sch) + (ZcZlach)
C. Molecular Weight of Stack Gas (Ib/lb-mole)
1. My (Dry molecular weight)= IM,By
Mg=(44) 2.2 __%COg+(.82) L& %0g +
(.28) 2 %CO +(.28)£L7__ %Ng =222 3_ 1b/Ib-mole

2. M; (Wet Molecular Weight) = Mg(1 — Byy) + 18 By,
Ms=’?5‘ 23 (\--Jgc__ )+ 18(. 222 Y= ZE. 28 1b/Ib-mole

2%
D. Average Stack Gas Velocity

- T
vs = KoC I/—‘-(‘/A)
s P P PsMs p ave

. Y | o7
Vo= 85.49 fi/sec (lb/lb-molc (in. Hp)\ " . D& (2355 )°R
°R(in.HgO) ( in. Hg}(  1b/lb-mole)
' Ales Pl

Vﬂl (in. HgO) = 32 ft/sec
E. Average Stack Gas Volumetric Fiow Rate

Td Ps
= /h A ] - B
Qs = (3600 sec r}{vs)(Ag)( ws) _-Pnd T-s
528°R 2222 in. Hg
29.92 in. Hg ££Z_.°R

Qs = (3600 sec/hr)(32.27 fr/sech 3L fi2)(1 — ~32£)

Q= /[ SHE 34E  dsci/h

/J/”/fl :[[/)\-‘;{3.7&)(39 = fifﬂy

2




F. Pollutant Mass Rate

mass

PMR= ——— x @
Vm(std) |

. (.?—7/5/ ) 1L 3.5 1 3

FMR = 22528 B J574 3 /5 dscf/h = 3/7 \bshr
55 297 dscl SC/AT X 154 gm/1b

G. %lsokinetic Variation (Intermediate Data)

TsVm(std)Pstd 100

%1 =

(L2 2 °R)cs/dscf)(29.92 in. Hg)

%= E2%07NEN B2 _minK 22< fi/sec)AI2E in, Hg)(528 °R)(60 sec/min)(] - =32< )

-9/ Z

P hvsgz A owic = 50 T
S S B S T A 4
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Plam 227 ¢ f/ Cp 2& sststan time _ 7 347
Runno. _% SHg _A4 v Swop time _ Lzt 5o
Location __AP s Pm. in. Hg Dy, calculated (in.)
Daw 443 j?a? P.in.Hg_Z2, /-2 Dy, used (in.) =33
Qperator _/&n‘ﬁ___ B (assumed) —_— Ambient temp., °F
Sampleboxno. My Bar. pressure, in. Hg ZIL_’L'__L
Meter box no, M, Heater box setting, %-M__
Nomograph ID no. Ty °R - Probe heater setting, % -5 5
Orsat no. Date vebuifs T, °R —— Average AH )
Fyrite no. Date rebuilt  ___ Apayg, . in. Hy- | _ -— } @ 5 in. M@ PO;-[ t £F
Dry ] Orifice AH Dry gas Pump Impm- )
A C_Iock gas _ Pitoc in HoO temp. °F vacugm| Box ger Stack Seack Fee
Poinc time meter | 0 HoO _ in. Hg| '*™P- | (emp. press. | temp. e
{min) CF ap Desired | Actual Inle Qutlec | gaupe °F oF in. Hg °F
Z 2 ool 37 1.7 9. | 250 ) 59 |-373 52
3 329 | .3 iy S |52 19 1280 | s N Le
3 ¢ ¥2,2 |, 39 /6 & SR_19. g2 | S | £ [ 16O
; g vy 2 L.gpo 19 ‘ SY e |70 |5 ! L5
3 (2 Uns |33 /& Sy o [R50 | g .-‘ lé
4 /s \Ryse 1,32 1,5 2  |s# 2 | 250 s 1 [
7 N 0.7 .30 P 25 sz A2 |\ FEYZ | £ f L
g i 1252.% 1.3/ yi%-3 by s 2.0 (A5 4 3 /5
2 2y - 2s¢ g [.33 26 ¥ X __Vred 12 28 : V272,
J 2% 9.0 (3 | So_ ez o (200 | 50 \ L&
/7 X 5] L3ZX 1 /5 T VBR Ve [ Fres P 4 yzr=
/2 L 33 6/ 2 _1-3Z L5 FL s ML 2z |58 L (/s |
Laey | a7 M} 52 24 ,
Dry ) Orifice AH Dry gras Pump Impin-
.C_h’d‘ gas . Pitm in [1,0 wemp. °F vacuum| Box ger Stack Ntack
Point time meter | it HaO . in. Hg| ©mp. | oo press. | temp. | Fym
{min) CTF Ap Desired { Actual Inlet Qutlet | gauge °F oF in. Hg oF T
/ z/ Lo - 34 /L el E el V2% XV Zlﬂ rxd ~37 V44
Z 3 1Res59 .35 (7.7 ok - w25y | Sy A )z
3 “¢ g5/ .3/ s S5 b o L VR0 | s+ 1 L5
Y 2 Rbp./ |37 1717 §2 leoe o |Zro [ 54 / /5>
5 /2 bz .34 177 £ g Y32 \z2be | 54 i /E
& 1 /T Lo 30 7% £:2 ey Lo 250 | 54 [ /5o
> /e R L .32 /5 £ R e e \Z5p [ sg /5L
£ 2/__|ah&s 1.3¢  1ss” 57 ler Wy losw |so - 1so
2 2Y 2sp iz -3y 1/ Y |\ ity |Rger (S ' /5L
% 22 7532 V.30 V4 A e V3 p 2500 | Ge 1 i
N, 3 g5 ] 1.5/ Y e T ity | Aoy | os \ 137y
/2 33 z;v.,t 33 e £ 22 Wwp \Zero \£5 \ J5s
f T 289 5/ i 5 ' | L
e | T V2 Jzz - ; & 5 7 d
25 S5es7l  (cTF ] i
LN 1 - l -
[ 07 / ] >
7 _ / = v N/ / S 4
52537505 1457 beor 530K [ _ /53 4FT
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LOCATION: T .& JC',,,,Z'?*'

TEST:

METHOD 3 INTIGRATED SAMPLE

DATE:

//’//J/ﬁ(/

M T~

TECH:

Jo - TK

BAROMETRIC PRESS:

25 55

SAMPLE LOCATION IN STACK PITOT TUBE

Lone Check of sguipmot X

TIME IWDICATED FLOW RATE TEMP OF. STACK AP PITOT TUEE
730 - 2 Z /}JJ.«? .34
/0S5 - / /
/ /
/
| |
7 .4
I
/
ORSAT ANALYSIS RUN I RUN II i RUN III RUM IV RUN V
% Coz 2. & 2. vy 5. iy
% 0 7 Zo G
2 L L o S L
% Co > c/ 7
4 N by difference o [ Fo

Ma (dry molecular weigh:c) 1b/1b mble =

yAE
Ml =
VE

0.b4 (% cos) + 0.32 (% 02) + 0.23 (% N + % C0)




Plan: Soe C)/’ Cp 2% .SLSLaTt Hime _//? o
Run no. JH@ -2 . Stoptime __ X ¥ 5
Location _J & Pm. in. Hg D, calculated (in.)
Date LLL3 P02 P inHg_23 /2 Dp. used (in.) =3 3
Operzz Cnm ' Byylassumedy . _ _ __ Ambient temp.. °F
Sample boxno, My Bar. pressure, in. Hg .&&_é_‘i:_
Meter box no. M, : Heater box setting, ?F_.aﬁ___
Nomograph1Dno. __________ T, °R . - Probe heater sewting, oF
Orsat no. Date rcbuih//A/éfj ' T, °R . Avcrage AH ~ M
Fyrite no. Date rebuilt Apgug.-in HyQl | -— /‘w‘%}}’)}é’z Pre t% Posc-test /)
Dry Orifice AH Dry gas Pump Impin- )
, Clock gas . Pi};mo in HoO temp. °F vacuum| Box ger Stack | Stack Fvr-
. time in Ho = in. He{ temp. ) P temp. .
Point {min) mé;:cr Ap Desired | Actual Inlet | Outdet gauf:: °F tc:!;‘p 3 };% T -°F %C
/ g oA 37 | /.7 —— — vl 230 s 3 | e
Z 7 2.2 1, 38 |25 LY |5 g5 | 27 <0 \ L35
7 € ko3 .42 127 e gy XS I | s& V. 1/62
7 s g .35 | J.g” GZ |54 2o 7oA 7=
5 /2 2289 |52 149 0 s 19,02 1275 |- /52
¢ (s 3042 VA2 1) T Y 155 Yl |25y go /G
7 / 3238 [ 3% /& 75 Zeb o Aks e ]335
5 2/ g6 |.3% 7 5 Ler e |28 lcé 1#2
9 24 13004 [, 33 /4 52 o Yheo 1355 o8 T [ /52>
/Y 27 s 1,385 (/.8 | £ o |Rbe | 0o sy
/ 3¢ 323y Vo Z e VP 2 | Do /43
/ 23183 {34 (/.77 A g5 g 1255 1 5o \ ls52
Y /6.45 £¢ £E& . 7\
245597 /
: N
! N
T
A
Dry ] Orifice AH Drs gas Pump Impin-
.C_l"d" gas ) P:INO in 11,0 temp. °F vacuum| Box gur Stack Suack Fyri
. time in Ho in. H temp. S, temp. AL
Point {min} mé;:r Ap Desired | Actual Inlet [ Outler ;ugcg °F te:;p. !{t%g . °Fp % CC
Z & 37 2ce) .3 S - T Y s | s 1wz e
2 3 3oy 13" L7 2L g5 15y (255 | & \ /Y5
3 Z B2/ & Y, g /o 4 £ Vg 250 152 ] 52
&/ o 13279 |32 [/ 5 £ v |9 e [Aser | 52 / 43<
s /2 2¢:0 1.3%5 i X 22 _19¢g lAss o=z / 255
& | s (2282 134 (/o 54 2 190 l2ees | sz 1] /50
7 & VF3p s 1.39 [ & [ P2 2.0 12800 = [ /3.
¥ 1z 13329 132 /% sz A 120 lzss |54 1) /£
Fa 2% 1B3% 2 l.2y )3 $& 102 2o lzc0 s \ /53
w29 339 .39 /Y A 22 1% 2355 [s5z \ 193
¢/ | 2 1435,921 32 [ /.5 Fs 22 120 lazs | 2 \ 52
/7 37 3402 ' 35/‘ Ay« £ &f 72 e F e £ 2 5
3 \3H3.500 h«f’/ & 2. ‘ B
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AN
LOCATION: ___3.2¢/ é/é,wj—«——

| TEST: METHOD 3 INTIGRATED SAMPLE = /(2’» o7 |
DATE: ////3; 9 <
TECH: _// 5

BAROMETRIC FRESS: 7555

SAMPLE IOCATION IN STACK PITOT TUEE

Loak Check {W ﬂ%

TIME IDICATED FLOW RATE TEMP OF, STACK AP PITOT TUEE
/2O coZ2 /47 =
25 -2 ;72 re
ORSAT ANALYSIS RUN T RUM II V' RUN III RUE IV RUN V
% C02 0 & 2 v 2 |
% 0 ~O Ao ~e
2 - s & X7, L&
% co O & i
% N by difference e 5o . -

Md(dry molecular weigh}:)lb/l‘b mble = O.b4k (% Cop) + 6.32 (% 02) + 0.23 (% N + % CO)

o M-
\“) M,{, =
nl -




\-:\\:-.4‘)'%\,...1'_)

Plang Jd0 Cp s bd STStart rime JQ/)/
Run no. aHa /7 Stop time L2
Location Pm. in. Hg D, calculated (in.)
Date Pin.Hg__X3.08 Dp. used(in.) _o.3 3
Operator B (assumed) . Ambiens temp., °F __
Sampie box no. My Bar. pressure, in. Hg = RS v&
Meter boxno. _ 2.3 % 2 M, Heater box setting, "F__:L{_»’____
Nomograph [D no. T °R - Probe heater sewting. °F 2o
Ormsatno. . Datercbuiit T,. °R Average AH
Fyrite no. Date rebuilt Al'm,-g_. in. Hy0- _ - . W’?};ﬁ Parg((g;!% Pm%ﬂ&
Dry . Orifice AH Dry gas Pump Impin- )
, Clock gas Pitoc in HoQ temp. °¥ vacuum| Box ger Sack ) Sack
Point time meter | 1? H20 ) in. Hg u::np. temp. press. temp. O
{min) CF Ap Desired | Actual Inlet | Oudet | gauge F oF Mg} °F
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LOCATION: __ 302 éés}/

TEST: METHOD 3 INTIGRATED SAMPLE

DATE

TECH:

C/;///?g)

J
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SAMPLE YOCATION IN STACK PITOT TUBE

-

conk Check {W ﬂf
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gy

LLS

=< v a8

TIME TWDICATED FLOW RATE TEMP ©F, STACK AP PITOT TUEE
Jors” LOZ /% yZ
i e 47 RN . P T
ORSAT ARALYSIS RUW T RUN 1T RUN I1I RUN IV RUR V
% C02 2. 4 > ¥ 5 4
% 0 =2 Zo .4
2 0.6 7N SOl
% CO & ) &
% N by difference ///'// S 5 .

Md{dry molecular weight) 1b/1b mble

m=
M =
VA

= 0.bk (% coe). + 0.32 (% 02) + 0.23 {% N + % C0)




APPENDIX 3 - LABORATORY REPORT




APPENDIX 3 - LABORATORY REPORT:

Is Chain of Custody applicable? Yes < > No <x> If Yes, Chain of Custody is
attached. If No, explain: Samples are handled and anaiyzed only by members

of the test team.




SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant 300 (7 [ty - Sample date f/gléa e
Sample location  Juf/le Jot’/t/gd[;MzRun number /
Sample recovery person q-wo Recovery date _///6%?7’
Filter(s) number L4239
MOISTURE
Impingers Silica gel
Final volume (wt) Q.St’ ml (g) Final wt ‘f37’2-g #21.3 g
Initial volume (wt) Zo¢ ml (g) Initial wt S0 g Ypb g
Net volume (wt) 440 ml (g) Net wt- 342 g -3 g
Total moisture 504G ﬂ‘, {Y‘-(
Color of silica gel z(/a, / ¥ ;/_sz?c/
Description of impinger water s (ecer
RECQOVERED S
Blank filter container number /7‘/ %/ﬂ’ 239 Sealed ’W5
Filter container number 2-/ //_/3 Sp Sealed l{{’b

Description of particulate on filter

Acetone rinse Liquid level Mf"‘""’d’ '

container number <;;.,,,/,, /)ﬂ marked? !/_‘fééﬁf/

Acetone blank Liquid level .

container number A@a( marked? m{d{wmd
Samples stored and locked i
Remarks
Date of laboratory custody Y R
Laboratory personnel taking custody 7 j/}q,o
/ .

Remarks ‘ : - Lol s




SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant 0 ('A,/Cmrf‘" Sample date ’/’3/‘/'"
Sample location 56‘6’/}1;/;)’740(/5&/” for Run number  Z—
Sample recovery person _ ¢ Joha b erv Recovery date {// 3 /4c

Filter(s) number

MOISTURE
Impingers Silica gel
Final volume (wt) 625 ml (g9) Final wt o#/2:5 g 485 g
Initial volume (wt) 2°° ml (g) Initial wt &oc g Yoo g
Net volume (wt) 425 ml (g) Net wt- /2-S g 3%5g

Color of silica gel

Total moisture g /s s = :,é/
__/{/j/.i /,S/é{a// o erse!

Description of impinger water (f/gdr

RECOVERED SAMPLE

Blank filter container number A2 .éz/7 Sealed __opg
Filter container number e s (leve Sealed _ 4/rg
Description of particulate on filter /é;/f# Eroevn
e Y 7 S S
ggggg?ﬁe?lzmm;ber Jé&”( I?I;E}l:ég?level Ma.{(&,{;&h&f—/
Samples stored and locked /!,///) _
Remarks LuiTé exre éf-ﬁ.ﬂ/ ’ <2 74»;-4 /}4 ﬂC)éﬂgféffd!f;V e

Wf; /0‘(}(7 il /M ),’th‘_ﬁf/il/r"s & /&ML P PTR
Date of laboratory custody )3 /92
Laboratory personnel taking custody Q/y"()
Remarks /

Quality Assurance Handbook M5-4.4




SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant J30¢ @/&’(”‘?—’ ~ Sample date ///5//90
Sample location #.3 CMJA&Z[‘;{%#MAR“ number 3
Sample recovery person , Recovery date 'V/‘//?a
Filter(s) number -2 6f

MOISTURE

Impingers Silica gel
Final volume (wt) 592 ml (g) Final wt ‘t/9.39 §4/f g
Initial volume (wt) 2¢¢ ml (g) Initial wt “2e g _Hoo g
Net volume (wt) 392 nl (g) Net wt: /9-3 /(g

Total moisture g 30 -3
Color of silica gel (L oo Lﬁdﬂf//!&c{
Description of impinger water M r '

RECOVERED SAMPLE

Blank filter container number £-3 . 626/ Sealed ¢
Filter container number Ry v 4_[@{ Sealed /f/a_(
Description of particulate on filter A;;‘-// frfwa
égitgggeilgiriber 5?”5’”{: A//( Il;_.‘;g;.;.g?levtﬂ Mo e
tontainer number _ blenk madhedr T preasicree
Samples stored and locked 7
Remarks
Date of laboratory custody ///4//7":7
Laboratory pei‘sonnel taking custody L}"//O
Remarks 4

Quality Assurance Handbook M5-4.4
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APPENDIX 4 - RAW PRODUCTION DATA




APPENDIX 4 - RAW PRODUCTION DATA:

! have reviewed the attached log sheets, and 1 verify that these are the plant
operating data, as entered by the operator, during the time of the test.

Name (print): XéU;J L /f_qm:z’@u/c

Signature: w——ﬁ Date: 2 ¥ e
Title: 23/




APPENDIX 5 - TEST LOG




APPENDIX 5 - TEST l0G:

There is no additional

information for this section.




APPENDIX 6 - CALIBRATION AND QUALITY ASSURANCE PROCEDURES/RESULTS




Section No. 3.4.2
Revision No. 0

Date January 15, 1980
Page 21 of 22
Table 2.1. ACTIVITY MATRIX FOR CALIBRATION @F EQUIPMENT
Action if
Frequency and method | requirements
Apparatus Acceptance limits of measurement are not—met

Wet test meter

Capacity >3.4 m3/h
(120 ft~/h); accuracy
within +1.0%

Calibrate initially,
and then yearly

by liquid dis~
placement

Adjust until
specifications
are met, or
return to manu-
facturer

Dry gas meter

Y, =Y +0.02 Y

Calibrate vs wet
test meter initially,

Repair, or re-
place and then

and when posttest recalibrate
check exceeds
Y +0.05 Y

Thermometers Impinger 1’ermometef Calibrate each ini- Adjust; de-

+1°C (2°F); dry gas
meter thermometer
+3°C (5.4°F) over
range; stack tempera-
ture sensor *1.5% of
absolute temperature

tially as a separate
component against a
mercury-in-glass
thermometer; then-
before each field
trip compare each as
part of the train
with the mercury-in-
glass thermometer

termine a con-
stant correc-
tion factor;
or reject

Probe heating
system

Capable of maintaining
120° *14°C (248° *
25°F) at a flow gate of

Calibrate component
initially by
APTD-0576; if con~

\ B
Repair, or re-
place and then
reverify the

202/min (0.71 ft~/min) structed by APID- calibration
' 0581, or use
published calibra-
tion curves
Barometer +2.5 mm (0.1 in.) Hg of | Calibrate ipitially Adjust to
mercury-in-glass barom- | vs mercury-in-glass agree with a
eter barometer; check certified
before and after barometer
each field test
Probe nozzle Average of three ID Use a micrometer to Recalibrate,

{(continued)

measurements of nozzle;
difference between high
and low <0.1 mm

(0.004 in.)

measure to near-
est 0.025 mm (0.001
in.)

reshape, and
sharpen when
nozzle becomes
nicked, dented,
or corroded




Status

(continued)

Section No. 3.4
Revision No. 0

Date January 15, 1980
pPage 13 of 17

PROCEDURE FOR WEIGHING FILTERS
BEFORE AND AFTER SAMPLING
(Method 5, Figure 5.5)

Label the filter and/or the petri dish--both with
the same label number; label the filter on top and
bottom; check each filter visually against the

light for irregularities, flaws, and pinhole leaks

Check the desiccator; be sure the 1id is sealed
tightly and the anhydrous calcium sulfate is dry;
if not dry, heat the desiccant in the oven for 2 h
at 180°-200°C (350° ~ 400°F), and let cool in the
balance room before putting it back into the des-
iccator

Take off the 1id of the filter container and
desiccate the filter for 24 h; during desiccation,
be sure that filters are widely spread, and not
overlapping

Adjust the analytical balance to zero, and check
the accuracy with a 0.500-g Class-$S weights (with-
in 0.5 mg); use tweezers to carefully place the
filter on the pan of the balance, and weigh it to
the nearest 0.1 mg. The time of weighing should
not be >2 nin, and the relative humidity should
be <50%

Very important: Desiccator should be tightly
covered immediately after removing the filter to
be weighed; never leave the desiccator open while
weighing a sample because samples in the desi-
ccator will be exposed to moisture in the room,
which will cause gains in their weights

Put the filter back into the petri dish without
the 1id, desiccate for >6 h and reweigh the fil-
ter; the two recorded weights should agree to
0.5 mg; if not, desiccate for another 6 h and
reweigh until weight is constant within 0.5 ng;
keep the tare weight of the filter in file for
future use

Be sure the filters that arrived from the field
are handled and analyzed whenever possible by the
same person who started the project--the person
who tared the filters before sampling; use the
same balance




—

Section No. 3.4
Revision No. 0

Date January 15, 1980
Page 15 of 17

PROCEDURE FOR ANALYSIS OF ACETONE RINSE SAMPLES

(Method 5, Figure 5.6)

Status
I. Preparing Containers for Shipment
1. Select the appropriate size and number of bottles
to be shipped to the field; include extra bottles
2. Clean the bottles and caps thoroughly with soap
detergent, rinse with tap water, and then rinse at
least twice with deionized distilled water
3. Rinse the clean bottles with acetone to get rid of
most of the water; remember that one batch of
acetone could be used for more than one container
4. Check the containers and the caps individually

after they are dry to be sure no detergent or
other contaminant is present; tightly cap all
containers

II. Handling and Analysis of Acetone Rinse Samples

Important:

Blanks and samples should have identical ana-

lytical treatments; never handle with bare hands any ana-
lysis glassware once tared; always use tongs or disposable

gloves

1.

{continued)

Log the samples received from the field, and check
each container for leakage; if the sample volume
level is marked on the container, check to see if
the sample still matches the level, if not, write
a note of that

Use a dry, clean glass funnel to transfer the
acetone rinse into the dry, clean 250-ml graduated
cylinder

Record the volume of the sample to the nearest
1.0 ml, and transfer it inte a dry, clean, tared
{to the nearest 0.1 mg) 250- or 300~-ml beaker,
depending on the volume of the sample; add 50 ml
to the recorded sample volume to account for the
acetone rinse of all containers




{continued)

Status

1z2.

13.

14.

Section No. 3.4
Revision No. 0

Date January 15, 1980
Page 17 of 17

Be sure that both sides of the balance are closed
when weighing

Turn all balance knobs to zero after the weighings

Record the weights of the samples, blanks, and
empty beaker; record the date and time, each time
a sample is weighed

Desiccate the samples, blanks, and empty beaker
for >6 h; data on the first and second weighings
should agree within +0.5 mg; if not, desiccate
again for 6 h and reweigh until consistent data
are obtained; after the third trial, consult the
supervisor

If there is >2 mg change in the weight of the
empty beaker, note it on the analytical data form

Calculate the data recorded on the data forms
(Figures 5.3 and 5.4) provided for this analysis




ANALYTICAL BALANCE CALIBRATION FORM

o Sttt h

Balance name &r%éﬂ.ofq Number /
Classification of standard weights . %ﬁ S
Date | 0.500 g | 1.0000 g |10.0000 g | 50.0000 g | 100.0000 g | Analyst
o4 <
Z/l £ 5000 |-0000 /0 Qij 5_0'0000 j00-00 7f g
. Goawdy | [ 0¥ 47 7 joo ¢e?
/ 2/‘7’0 ,zwg | ) 002F /0 0o ] 777777 | poo 0027
. 000009 | 4q.99979 | jpo . ©COCO %
2/13/% $ 50005 /00009 |/ 7 49 7|/t
se ‘ te W

2/rfge

ral

7L




/I'/f'///#ﬂ Tec ﬂ7

| 1157
ANALYTICAL BALA_NCE CALIERATION FORM
Balance name xf;bV (LAY Number /
Classification of staqgard weights _/7&55 <
Date | 0.500 g 1.0000 g | 10.0000 g | 50.0000 g | 100.0000 g | Analyst
cee L-oree ; 5 1564 %vpo
17 ///57‘3 ,ggzaj /€ 7 / ? 4‘/’-‘7’5’9’97 (00~ 7
V24 -
009 49.9578 j 100 0000 %w
) / 0000? /ﬂ—ﬁd -4
o 7 | E | 0
| ey 0600/ 469977 | o004
1020 1/4‘7/’{ ‘S opu g P o0 50,005107 /00 —[fﬁoofj 94’1'0
e
¢y 13690 5060 p 900 | Joro
. : ? /00907 J0-pavc | §9-9I1F | /2 ’
. o .
: o | » 5 207 00.009
L N S PR
L50009 | /€ 6027

4807 2/3/?0

Quality Assurance Handbook M5-5.2
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Date

Ambient temperature

Calibrator Q:;%%D

4

Thermocouple number

JZ *C. Barometric pressure

M #F Testng

STACK TEMPLLATURE SENSOR CALIBRATION Da.A FORM A7l 3 é%wv{

o K
) /5 /70 A wg

=/

25 5% in. Hg

Reference: mercury-in-glass Sy # /¢35

other
Reference Thermocouple

Reference thermometer potentiometer 'l‘emperatureb

point Source? temperature, temperature, difference,
number (specify) eC °C 4

o IC( ,52-— ._32- 7 /’/fé
3zF 5ol 0 &
L Jelter zoR 2013 -/
7ee

700 °F

é%/ﬁﬂf
wzb[tf

aType of calibration system used.

b[(ref temp, °C + 273) - (test thermom temp, °C + 273)

ref temp,

°C + 273

] 100<1.5%.

Quality Assurance Handbook M5-2.5
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(s 2 )

TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? L yes no

Pitot tube openings damaged? yes (explain below) _ &~ no

oy = _ [ °(<10°), wy = _ 4 °(<10°), By =_ /[ ° (<5°),
By = L2 ° (<57)

Y= _/02 ° e=_g °, A= 2.¢2Z cm (in.)

Z =A sin y = [ cm (in.}; <0.32 cm (<1/8 in.),
Ww=Asin 8 = o cm (in.); <.08 cm (<1/32 in.)

P o 2 cm (in.) Py S 2 em (in.)

D, = _.25 cm (in.)

Calibration required? yes P”f’no

—

s
Quality Assurance Handbook M2-1.7




APPENDIX 7 - PROJECT PARTICIPANTS AND TITLES




APPENDIX 7 - PROGJECT PARTICIPANRTS AND TITLES:

1. Dennis C. Bowman, Environmental Monitoring Technician.
2. John N. Oborn, Environmental Monitoring Technician.
3. Nadeen B. Myers, Environmetnal Analyst.

4, Norman F. Self, Environmental Control Supervisor.




APPENDIX 8

I. SAMPLE POINT DESCRIPTION

I1. SAMPLE TRAIN DIAGRAM

111. PROCESS DIAGRAM




APPENDIX 8 - . SAMPLING POINT DESCRIPTION:

Traverse Point Inches Into Stack

.65
2.08
3.65
5.49
7.74

11.9

19.86
23.25
25.5¢
19 27.34
11 28.92
12 30.34

OQO-~JOH N Wk -
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Fan

To Atmosphere
] Baghouse

A A

4—ﬂ"|/

Storage

Y

Cyclone

>
Q

Storage

Calcined Ore

L
Raymond }/]—__} _i))'-

Hill
1

Fan

Figure 5. Phosphate ore grinding operation.
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