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LI TRODUCTION

1.

Name and Address of Company Tested

Johns Manville Perlite Mill

No Agua, New Mexico -

Antonite, Colorado 81120 _

Contact: J.A. Larson, Plant Manager
(303) 376-5666

Location of Plant Tested

The plant is located approximately 7 miles north of Tres Piedras
on U.S. Highway 283.

Dates of Testing

February 17, 18 and 19, 1981

TEST PROCEDURES

Testing and Analytical Procedures (Dryer Stack)

Figure 3 shows a schematic of the sampling train. The procedures
followed EPA Methods 1, 2 and 5 as described in Federal Register,
Title 40, Part 60, Thursday, August 18, 1977. Method 1 was used for
determining the number of traverse points across the duct. Method 2
was used in measuring the velocity of the stack gases and Method 5
was used in the collection of the particulate samples. In the
procedures, particulate matter is withdrawn isokinetically from the
source and collected on a glass fiber filter. The particulate mass
which includes any material that condenses at or above the filtration
temperature is determined gravimetrically after removal of uncombined
water. Filters from the tests were desiccated and then weighed on a
balance which measures accurately to the .00001 gram level. The
particulate collected in the nozzle, probe and glassware prior to the
filter are rinsed and the washings are analyzed at the Scientific
Laboratory Division in Albuquerque, New Mexico. Analysis there includes
evaporation of the liquid and weighing of the particulate residue.

Testing and Analytical Procedures (Mill Stacks)
a. Pre~test

Twenty-seven glass-fiber matte filters were desiccated for at
least 48 hours before being weighed. Twenty-four of the filters
were to be used in sampling while three were for determining
any changes in tare weights. The sampler was washed with
acetone, allowed to air-dry, and then was sealed before going

to the test site.




At the site, a velocity profile of the stack was established
using an S-type pitot tube. From the profile, an average
‘velocity was determined for use in calculating the average
stack gas flow rate. Determinations of COz and 0y content of
the gas stream were made with fyrite combustion gas indicators.
Moisture content was determined using wet bulb-dry bulb
thermometers. :

From the stack gas flow rate, the flow rate through the chosen
nozzle was calculated so that isokinetic flow could be
maintained. A sampling point was chosen which represented the
average velocity head in the stack. '

The probe was heated about 30 minutes prior to sampling to
reduce condensation in the sampling train.

Rader Test

A preliminary run was made to check the assumed value for the
orifice temperature. The orifice pressure drop was then
adjusted to correct for changes in the orifice temperature in
subsequent runs.

During each run, a preweighed filter was mounted in the heated
sampler, the sampler was turned on, and the flow rate was
adjusted. The sampler was then inserted into the stack gas a
stream at the same time that a stopwatch was started. When

the flow could mo longer be maintained at isokinetic conditions,
the sampler and timer were stopped, and the train was removed
_from the stack. After removal from the stack, the soiled
filter was removed and a new filter was inserted.

Post-test

After removal from the sampler, the filters were folded twice,
with the collected material inside.

After the runs were completed, the sampler was cleaned. Probe
and filter holder wash were taken to the Scientific Lab in
Albuquerque. Filters were weighed to the nearest 0001 gram
level at the Air Quality Lab after being desiccated for 48 hours.

3. Description of the Sampling Location (Dryer Baghouse)

Figure 2 shows a cross-section of the duct with the traverse and
sample points for the dryer baghouse. The ports are located
approximately 1.0 equivalent diameters upstream of the exhaust fan
and 4.4 diameters downstream from anmy constriction to the flow.

L. Description of Sampling Location (Mill Baghouse)

Figure 4 shows a schematic of the stack tests. All four stacks were
identical in size and area. The stacks were 39" by 37" in size.
They are 10 feet from a constriction at the fan. The samples were
taken at all four stack exits.



5, Personnel Conducting the Tests
Jimmy T. Romero = Tnvironmental Scientist, III (Supervisor)

Mario Romero - Environmental Technician, III
Tim Booker - Environmental Technician, III

PR0CESS DESCRIPTION

Perlite is a glassy volcanic rock consisting of oxides of silicone

and zluminum combined as a natural glass by water of hydration. By

a process called exfoliation, the material is rapidly heated to
release water of hydration and thus to expand the spherules into
low-density particles used primarily as aggregate in plaster, concrete
or insulation.

The perlite ore in No Agua is mined from a quarry adjacent to the plant.
It is then transferred by heavy -trucks to the primary jaw crusher, which
is then conveyed to secondary crushers. It is then stored in bins

until the material is fed into two diesel fired dryers which removes
surface moisture. The material is then milled, sized and transferred

by truck to Antonito, Colorado.

Exhaust gases and particulates from the dryers are routed through
dual cyclones to an Industrial Clean Air Baghouse. The dust collected
from the baghouse is stored in dust bins, until it can be disposed of
near the plant. Fugitive emissions collected, resulting from various
process equipment, are routed through a separate baghouse comprised

of five compartments.

RESULTS
The following table summarizes the results of the tests performed:

Johns Manville Perlite Plant

Date ' 2-17-81 2-18-81 2-19-81
Test Number IT I1I Iv
Perlite Production Rate ton/hr. 85 v 85 80
Allowable Emission Rate lbs/hr. 34 34 34
veasured Emission Rate lbs/hr. (dryer) .4.55 L.24 2.87
Percent off Isokinetic Testing ° 95.70 96.60 97.10

veasured Emission Rate lbs/hr. (mill) 7.06

. '




_boH
»cf) (Pb + 13. 13.6) = scf (dry)
Tm + 460

weight of particulate in stack gas:
.0154 18] = grains/scf (dry)

g
{std)
V(std)

Volune of moisture collected, if expressed as a vapor:

viey = .0474 (Vwf) = scf -

Portion of stack gas volume which is molisture:

s Ho0 = _100 (Vwv) =~ = %
Vistay * VeV

Fraction of stack gas volume which is dry:

F= 100 - % HO =
100 '

iwlecular weight of dry stack gas:

M3 = % COp (.44) + % 0 (.32) + % Ny (.28) = 1b./1h./nole

o

rolecular weight of wet stack gas:
- Mg o= M@ (F) + 18 (i~F) = 1b./lb. mole

thsolute stack prassure:

Ps = Pb + _Pg = "Hg
13.86

Vslocity of the stec L cas:

= 512¢ Cp ¥&P J/xs + 460 = fpm

Stack gas flow rate:

0 =vs (A) = acim

0 = 17.65 (vs) (M) (F) (Ps) = scfm (dry)
(st&) Ts + 480 ' :

Isokinetic sampling validation expression:

+ 450)‘V(stﬁl '=‘%

= 1039 (Ts
Vs (%) (P‘)_Tﬁﬁ (Dn) <

Particulate emission rate:

= 8.6 x 1073 [‘g(std)] [Q(std)] = lb /hr.




CALCULATIONS

Mill Baghouse =~ Johns Manville

1
-

Mcisture content of stack gas, wet blub-dry bulb method:

Ts = 3
Tw = °F
Ffrom psvchrometric chart, volume percent Hp0 = %

2. Molecular weight of stack gas:

Mw = 18 (XH20) + E (XC02) + 32 (X02) + 28 (XN-ZEI E— (XH@ = 1b/1b mole
1b/1b mole
3. Velocity of stack gas:

T 46
vs = 5124 JBp Cp 2340 = pm

4, Stack gas flow rate:

A= (Ds/12)%; , g,2

A
A=Wxl-= ft.2
Q=Vs A

5. 1Isokinetic flow:

2
= (Dnl/.lZ) T = f 2

An t.

Tor isokinetic sampling, Vs = Vn, so

Qo = Vn An = Vs An = acfm
60° + 460!
Q@)std = QG770 * ¢fm

_From this flow at 60 O, an orifice AH can be chosen I{rom curve 4 (see appendix)
when the orifice temperature is kmown. The orifice temperature was assumedé Lo
be 60 °F for the preliminary rum and then deterczined irom that run.

6., Particulate weight calculations:

a., Wpr = gross filter weight = filter tare weight

b, Adjusted particulate weight (including probe catch):

Waj = net filter wt. + (ﬂqfa:uie t:e
[

> _ - Wor) + tare wt, change
cral sanmple time) (Wpr) % ®

7. cEtmission rate:
. a. Vm =,(t) (Qo)
b. Wt =(&a_»i) (Q) (K)
Vm “ »
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- Area of stack (ft.2)

. Mole fraction

Actual metered sampla volume (CF)
Barometric pressure (Hg")

Average dry gas mater tenmp. (OF)
Avarage pressure drop acreoss orifice (H,0")
Metar correction factor

Total particulate collected (mg)

Total H,0 collected from impingers (Mi)
Percent carbon dioxids in stack gas (dry)
Percent oxygan in stack gas (dry)

Percent nitrogen in stack gas (dzy)

Stack pressure in stack

, Average stack gas temperature (OF)

S-type pitot tube correction factor

Average sguare roots of velocity heads

Sample time (minutes)

Sarpling nozzle diameter (inches)

CALCULATED RESULTS

Absolute stack pressure ("Hg)
Corrected méte:ad volume (SCF)
Weight of par<iculate in stack gas (grains/sSCF)
Volume of water vaper collected (&Cr)
Percent H,0 in stack gas by volume
of stack gas (dry)

Dry molecular wt, of stack gas (lb/lb-mole)
Wet molecular wit. of stack gas (lb/lb-mole)
Velocity of stack cas (FPM)

Actual stack volumetric flow (ACEM)

Stack volumetric {low (SCTM)
Percent isckinetics

Particulate emission rate (lb/hr.)

Sy =z =
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22 0# 2z..8 22 %

58 29 # ie
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223 . 29 .99
4z 5| 38 78 | 2600
1332 [ 37 [2E
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20.0 /2.0 120
73.0 72.0 720
-9 -9 -l
/80 / 80 /80
83 .83 83
3 &3 .58

L ge 20 20

22 R2 72
258 2845 | 285¢
21.49495 2. 495 | 2745

349./781 39.78C | 3/.5
0189 | .04 PS5 L0/2
| . 304 | (.209 b G
/5 & /5 15 [l /.
. 8414 . 8492 &3
28. 96 2908 12350
272 285 2F4die (222
28e3.90 228107 |lomy2.
se029 | 5501z lspoq
27926 | 28/2 4 20 25
2572 | 966 27/
9.59% | 4. 293 R8¢L¢




Ds

% H,0
Mw
Pb

Ps

To
Ts
Tw

Vo

Waj
Wpr
We

Xi

il

v STSE M;LL Gomg howte

Sample volums, ft.

Calitration facter, pitot tube, dimeasicnlose
Pressure drop across orifice, inches HZO
Veloeity haad, inches HZO

Dizzeter of szmpling nozzle, inches

Diameter of stack, inches

min. - 1lb.

Constant, .1323, he. gram

%2 moisture in stack gas by volume

Molecular weight of stack gas, (wet bésis) 15./1b. mole
Barometric prassu-e, inches Hg .
Absolute stack gas pressure, inches Hg

Flow through orifice at orifice temperature, cfm
Flow through orifice at 60°F, fpm

Stack gas flow, acim

satple time, minutes

Orifice temperature, 3

Stack temperatufe; °F

Wet buld temperature, °F

Velocity at nozzle, fpm

f stack gas, fpm

<
[0
._l
o
N
12
vt
‘4
5]

Adjusted particulate weight, graws

|
Weight of particulate in probe washings, grams
Emissions, lbs./hr.

Mole fraction of ccmpoment i, dimensionless




-

CALCULATIONS  wn. 1) bﬂi\'\ﬂ-‘hﬁ.&. Tohns Mo Uit

1. Moisture Content of Stack Cas, Wet Bulb~-Dry Bulb Hethod:

Is = i °F
Tw = oyt °F
From psychrometric chart, volume pefcent HyO = I 4
X#20 = )
2. Molecular Weight of Stack Gas:
Xcoz = __C Xoz = _s &% - R

)
we = 18 (Rago) + [44(Xcop) + 3200) + 28(anﬂ E—(Xn@
- 18 (25) + Emc O ) + 32080) + .28(&',{‘ [ e,'&:]

= 22 ¢ 1b./1b. mole

3. Veleocity of Stack Gas:

Cp = . 53 Pb = 22 z¢ "Hg o = __ 73 "Hpo

/?Zp)(rs + 460) (,72)(57)
Vs = 5129 Cp? (Pb) (Mw) = 5129 (.v3 )V ( )( ~g2 = 3353 fpr

- & 3
- s
-

e
o~ ™

4, Stack Gas Flow Rate:

= Ds 2
A = 212) . - L__%i P o= 0.2 £t.2

Q = Vs A = (33%¢ Y( 1. () = 22677 acinm

5. Isokinetie Flow:

Dn = \,7/5'- inches
An = S_Df."ﬂ-_zl.z- T = (“'g/ )2 Tt = _olCr £r.2
4 4

For isokinetic sampling, Vs = Vm, so

Qo = VoAn = Vs an = (3359 Y(.olcdy) = _39.¢y acim
= 60° + 460° = 2 ¢ Sic _
@)sea = Q (=—r7zr—) (B985 Yt = 23.44  cfom

From this flow at 60°F, an orifice OH can be chosen from Curve 4 (see
appendix) when the orifice temperature is known. The orifice temparatursa
was assuzed to be e °F for the preliminary rua and then determinad
from that run.
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CALCULATED EMISSICHS

MILL
Table 2.
nun il Filter Paccicul:;.:e Veight., om Ve Ve,
Ho. | minuzes Yo. et - Adjusted ek ib./he.
| | 2.0 / 0527 | 0554 9.7 | 3535
21| zo0 2 lozgs | .09/2 C3.7 | 2.6L23°
32| 20 4 0222 | 0300 63. 7 1 (.94
41 2.0 9 0438 | 0462 6J- % | 2 948 |
51 20 5 lozs | 0242 £9. % | 1.599 -
b | 20 b l.o2063 | 029 69.% | (850 "
21 2.0 7 l.oqi8 | .0495 2. 7 840’
81 20 8 lozsz | .09/4 LS| 2642 |
9 | 20 9 los3 | 0558 - 169.2 | 3.561
01 20 0 | odos | 0332 L3.F | 2. 18
( 2.0 /A 02 pb | 0303 (9.7 | [.935 |
2] 2o 2 |loqsp | 0994 637 | 2833
131 20 /4 .o222 | .0249 (L. 7| 44589
/4 2.0 /4 o020] | 0228 (9. F | 1455
/1) 2o | 1y 1.0333 1] 0366 021 2335 |

Tare Weight Changes

Filter wt. Change
No. gm
_ . Average: /.7@4 1lb./hr.
2L poo2 Standard Deviation: 9002 _1b./hrt.
22 | o011
Total Sampling Tima: 48 minutes
average { 99" 3 Probe Washing Weight: _2J4 grams
. Qlaw — AT
#

96.2 e




CALCULATED EMI1531005

Mill
Table 2.

.| Run Tine Filter Y’artic::'Lr‘itc Yelznt, ©m Vin s !
No. | minutes No. Net ~ Adiusted e Ib./ne.
[| 2o (e {.0//9 | .014C 3.7 | 936
[Pl 20 [P o4 | old/ L9. 7| 8997
/81 zo | 8 02691 02360 LS. 21 1.8888

2 2.0 /9 | .opwL2 !l .0020 9. %1 .574
| 2o| 2.0 20 0 044 .00 #/ @ .21 .453

2/ 20 21 0042 00 %0 9.2 447
221 ze 22 |.0055 | .0082 3.7 | 523 -
53] 20 | 29 |.coae | 0023 69.2 | 4kt
124 .0 24 |.oo4] p06s -~ | 63F ! 434

Tare Weight Changes

Filter Wt. Change

; .
No. g Average: /. 704 1b./nr.
ab L0002 Standard Daviation: 9/02 1b./haT.

27 ° .00 1%

Total Sampling Time: _4 8 ninutes
Average 0013 Probe Washing Weight:Q22.9 _ srams
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FILTER WEIGHT RECORD
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Facility o e e Testilng Dates =~ /0. Jx -
Date of Tare Weighing o~ - /2 - -/ Weighed By T 2
Date of Final Weighing = -( - 4 ¢ ' Weighed By /. . RS
Type of Test: LZ-/- EPA Particulate
/] ASYE Alundum Thimble
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[:_7 Other

Type of Filter_// O ¢ o @ﬂA‘J /::{(’rﬂ
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FILTER WEIGHT RECORD
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Faeility . o WA Testing Dates .- - /- 7
Date of Tare Weighing = T - =/ Weighed By AN I_?_{_,__;'_._.
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o AL Environmental tmprovement Ageney

ENVIRONMENTAL SAMPLE TRANSMITTAL

TC: '“ame & Address) FROM: (Name & Address)
: '/ ”, - ) -
i - s . o . "'M J-' - - [ K-
¢ . .

- . = ‘ —m e et 4 - -t
l S f e - i LTaT g
t Samnle Location: I .
i . ! RN \ g P Shptem C o A e

i

Field Sample
Number

Tea & |

- Preservative Analysis Required

fee torie T 2/e/
r -l.-f-l-'r H’ L 'b‘ o
! T T ’
i\--;.. Viyv— -‘,._,_:,T ) f !
'!rn‘-l‘«;v'
: I7 L) r-\' Ir "
i
. \ )
' Ble~rKk r(' h i

l.ab Number

Vg feias - 3 2§

. 23/0
sz 33/
rﬁ 3 3/2.
/7—/ 33,3
/;z; 12/4

To Be Completed By Field Personngl

i \/ - — ' - .
Prepsred By: . — ' e Coo e Date: /2 ;',’/‘ L Time: e ilires
o (stgnature) <
Field Iotebook Numper: Method of Shipment: . : et
, To Be Corppleted By Receiving Laborztory ,
| Received Bv: L ﬂ(;////r% Date: 2-23=F/  Time: & LS pen

(mgnature)

1 Oru:matmg Qffice:

Sei! cne copy directly to the addressee and one copy will be retained by the Survey Coordinator for reference.

. Receiving Office:
1 Coardi

Prepare in quadruplicate. The original and one copy will accompany samp'e shipment,

After receiving samples, assign L.ab Number and return the origina! to the Survey

=ztor. Retain one copy for laboratory files.




Johns-Manville

CALIBRATTIONS

Februarv 16, 17, 18 and 19, 1981

EPA Box

I
v

Probe

110
107

EPA Box

b
v

Pitot Tube

110
102

Probe Tip

MCE A@
1.02 1.53
.99 1.47
I.S. dev.

- 0.09

no recent_data

M.0. dev.
1.4
0
Cp Cp_w/nozzle
.83 .83
.83 .81
 Size Actual Size
1/4 .255
1/4 .250

Date

2/10/81
10/17/80

Date

8/27/80

Date

11/18/80
8/28/80

Date

2/12/81
5/16/80

Date

2/17/81
2/19/81

B

i

M. Romero
M. Romero

By

T. Booker

By

T. Booker
T. Booker

By

M. Romero
M. Romero

By

J. Romérb
J. Romero




ENVIRONMENTAL
RECORD OF VISUALDETERMINATION OF

i |

— )‘/',i e [_../'_:_p

IMPROVENMENTDIVISION
QOPACITY

A 1
v A A

STATE OF KEw'h. .

OPACITY AVERAGE

Sumof No. Recorded

LOC

Company el SRV
. . ,
_esation_c." 4 2 A Obgerver <.' i [N _;c_\\ i \«_")L/.e
- 7 Lo et -~
Tes: Number H Observer Certification Date S T e © &0
Dae__ = =2 - S / Observer AHiliation /2’/77 .‘:"://9 A'r-- /\/ua ).{;\,
, i Al —— ] " j ; Y
T.oeofFasin, LN r T, pldiFomict Ermission__ vt = 4 ’-+i e P T
' ' ] / .
Control Device Su e itz S 2 Height of Discharge Point ‘:’L‘D
e
X Record Opacityin%
Initial Finsl 5% Smallest Division
Clock Time. .. oo ter e I L ‘ ec
)R 4 )7 S s mieN] 0 |18 |0 |4
Observer Location
Distance to DISCharge. . ... voewvrnee : <5 ! i v 510 lols
DirectionfromDischarge . ...........-- "
cast : |Olo 5|5
Height of Observation Pt..........cc...e ' ’
£ s |0 0o |d
Background Description.............. ! 1’, 2 .
i~ : 4
| N ,_.¢4-_J_m ‘ olo oo
Weather Conditions ‘ o/
\vind Direction. .. ... R AR D 5 Ol Lol
WindSpeet ... ... 1
)= 10 e |/l 0|8
Ambient Temperature. .. ... e o )
55 £ 1 |5 I olols
Sky Condition (clear, over- ' | -) . ‘e
cast, % clouds, ete.) . ..o voiiiinens ‘A Voarm, 8 S o 1A 10
Piume Description ' i S ‘
fore =] SR 1 '\4-’\:\;./!1'_ 9 e /("s 5’ O
Distance VisiBle ... o.ovineiier e S ‘ w €l is o
QOther Information : —
' ! : .._—/—-ﬂ 1

Comments:

SOURCE

Qbsarver's

Position

_)( (i";'-?

S$um No. of Readings

40

Average Opacity

Opacity Range

() % to. Pd Y

/"\ ﬂl
)f‘ A 22

Observer's Signature

Owner or Manager of Operation

IMPORTANT: Please indicate the following by sketch:

e

ok
Oy

N r
O]
A
1\

Plume Direction

Sun

North




ENVIRONMENTAL IMPROVEMENT DIVISION

RECORD OF VISUALDETERM
— ' - /, \

INATION OF OPACITY

e Me o] fe

STATE OF NEW MED2:

' . ' ENT
Company I~ fow? / . Wﬁo‘r.'__
L] } - = =
Location L. = /"."f‘ N Observer —Tleve AR L‘*L(e
Fest Number_i Observer Certification Date S =22 =8¢ _
-~ 27 s E
Date__ = ' 7 Observer Affiliation // ¢ f /ﬁ 41 = CQU«L‘i'/v
e i\ : ~ ; - . '
Tvoe of Facility b."._:«'t-« P14 Foint of Emission ""l"'c."lﬁ.’-' o+ E;'{'.’Ic % 2
. ’ .
Control Device J"’A‘.‘-J?nﬂ‘?-l: Height of Discharge Point 80
. . Record Opacityin %
Initial Final 5% Smallest Division OPACITY AVERAGE
Cloek Time. .. ...oovveirrrerranneens /2 _ r0i Y . ec o - i .
K XK V252, 4G | |mn
Observer Location Sum of No. Recorded
DistancetoDischarge................. < ! n 1 Ololols Q O
Direction from Discharge .............. 7(, it
eas 2 |25 |0 10
Heightof ObservationPt............... ’ ] Sum No. of Readings
- < 3 1010 |S I .
Background Description..... PP j' : Q i v
n s o g 1& |5
Weather Conditions !
Wing DIreetion. . ......vveeerennnn w5 e ! 5 |4 |45 |54 Average Opacity
\Wind Speed | " — | X ',-‘5_
peed ... .. e O - f)_.- 6 5 5_, b O « X
Ambient Temperature. ............oote —l il
- 7
. i O o O O Opacity Range
Sky Condition (clear, over- " ’y _ -
cast, % clouds, ete.) . ..ot AVonm,z 8 OO S ls QO %o %
Plume Description , y
- -
COIO + +voreee e e D s O 1S O |C
Distance Visible . ..........coiei [ M, S fein oo [L. BT OO Y
A
Qther Information

Commants:

/ :
£, Skl
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Jimmv T. Romero

Education:

Certification:

Training:

Experience:

Tim Booker -

Education:

Training:

Experience:

Mario Romero

Education:

Training:

Experience:

RESUME OF STACK SAMPLING PERSQONNEL

Envirommental Scientist III
HED/EID/Air Quality Bureau

B.S. 1974, Biology and Chemistry
New Mexico Highlands University
Las Vegas, MM

Certificate in Propulsion Engineering School
U.S.N, 1969

Air Pollution Training Institute, EPA Course #431,
Air Pollution Control Technology

Air Pollution Training Institute, EPA Course #4530,
Source Sampling for Particulate Pollutants

Air Pollution Training Institute, EPA Course #468,
Source Sampling and Anmalysis for Gaseous Pollutants

Air Pollution Training Institute, EPA Course,
Supervisor and Management Training

Course in Method "9", Visible Emissions and Certification

5% years stack sampling with the State of New Mexico
HED/EID/Air Quality Bureau

Envirommental Technician III
HED/EID/Air Quality Bureau

B.A. 1977, Biology and Psychology
New Mexico Highlands University
Las Vegas, NM

Vigsible Emission Evaluation Certificate, Methed "9"
Air Pollution Training Institute, EPA Course #4350,
Source Sampling for Particulate Pollutants

2} years stack sampling with the State of New Mexico
HED/EID/Air Quality Bureau

Envirommental Technician III
HED/EID/Air Quality Bureau

High School Diploma, 1968

Registered with the New Mexico Department of Agriculture
as a pesticide applicator

Visible Emission Evaluation Certificate, Method "9"

5 years with the State of New Mexico, Envirommental Improvement
Agency in Taos as an Envirommental Technician under the CETA
program: 2% years stack sampling with the State of New Mexico
HED/EID/Air Quality Bureau





