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JORaE H. .LRKOWlTZ. Ph.0. 
Dl RECTOR 

TO : 

FROM 

%13f~ ~f ~ P U  ~ P T ~ P Y  
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION O f  E NVlRONMlENTAL OUALlTV 
Ol wr, TRENTON, N.J. -2s 

MEMORANDUM 

D o n  Patterson 

Edward Choromanski 

SUBJECT : Hudson Materials. Inc. 
West Milford. S e w  Jersey 
APC ID NO. 30510.. 
SJ Stack No. 001 

Emission tests were conducted at the above referenced facility 
on September 24. 1987. The purpose of the tests is t o  determine 
the compliance of the source with Permit/Certificate N o .  7 8 2 6 8  and 
with New Source Performance Standards ( N S P S )  Subpart I - Standards 
of Performance for Asphalt Concrete Plants. 

Len Sobolewski reviewed t h e  final eaission test r e p o r t .  His 
review indicates that t h e  particulate emission rates from the PLT 
*2-1 ( C M I  Drum Mix Asphalt P l a n t )  were within the standards stated 
on Permit No. 78268. during all test r u n s .  The particulate test 
results were also within t h e  standards prescribed by N.S.P.S. 
Subpart I. 

The total hydrocarbon test results indicated t h a t  t h e  
hydrocarbon concentration { a s  equivalent methane) was below the 4 0  
ppm detection linit during all test runs. The carbon monoxide 
test results indicated that R u n  No. 1 and 3 were below t h e  10 ppm 
detection limit while R u n  No. 2 the CO emissions were within the 
permit standard. 

New Jersey !s en . qua1 Opportunity Employer 
Recycled Paper 



Process p a r a m e t e ~ s  for the CHI Drum Mix Asphalt Plant were as 
follows. 

~ e - r m i t  Yo. 78268 indicates the arount of material processed as 
3 9 5  tons per hours T h e  source w a s  operating at a 67% process level 
during the tests. 

.- 
RLS SO. 

Avg. Burner Setting ( % I  

Avg. Aggregate Processed ( T P H )  

Avg. Liquid Asphalt (TPHI 

Avg. Xix Temp. ( O F )  

Avg. Baghouse 8 P  I "H20 I 

Based o n  the fact that the total hydrocarbon concentration was 
less than 4 0  ppm the adjusted THC concentration (at the raximun 4 0  
p p m  detection level) is 5 6  ppm ht 7% oxygen. 

For CO Runs KO. 1 and 3 and based o n  a 10 ppm detection limit the 
adjusted CO concentration is 1 4  ppm at 7 %  oxygen. F o r  Run Yo. 2 
where the CO concentration was found to be 3 5 . 7  ppm the adjusted CO 
concentration is 19.98 p p n .  
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Based o n  the results indicated in the emission test report. I 
recommend that a five year operating certificate be issued to the 
source for the following reasons. 

1 )  Particulates emissions were within the standards stated on ' 

Permit 78268 and NSPS Subpart I .  
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4 0  
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2 )  Carbon monoxide and total hydrocarbon emissions are within 
the policy standards of t h e  Division. 
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c Bill O'Sullivan 
Milt Polakovic 
Harold Christiff 
Rich Craig 
Mike Papp 
Leonard Sobolewski 



DEPARTMENT OF IENVIROW&NTAL PROTECTION 
MVI8tON OF W I I K ) N Y W T M  QUALITY 

cnm 
TRENTON, W.J. OW2# 

March 11, 1 9 8 8  

FROM: .en ~obolews,iq&fb 

SUBJECT: Hudson Mater 
Stack Test Report 
XJDEP ID No. 0 3 0 5 1 0  

Emission tests were conducted at t h e  Hudson Materials Inc., 
located in Ringwood, New Jersey on September 24 a n d  2 5 .  1 9 8 7 .  

The C.M.I. Drum M i x  Asphalt Plant (N.J. Stack No. 0 0 1 )  w a s  tested 
for particulate, total hydrocarbons and carbon monoxide t o  determine 
compliance w i t h . t h e  standards stated on Permit/Certificate Number 
0 7 8 2 6 8 .  

. . 

The results of these tests using t h e  data submitted by Rancon 
Environmental Corporation is as follows. 

PARTICULATES 

* The above subchapter 8  particulate allowable lbs/hr emission 
rate is based upon the standards stated on Permit/Certificate 
Number 0 7 8 2 6 8 .  

R U S  

1 

2  

3  

* *  The above subchapter 6 allowable lbs/hr emission is based upon 
t h e  standards prescribed by N.J.A.C. 7 : 2 7 - 6  ( 0 . 0 2  grains per 
wet standard cubic feet). 

DATE 

0 9 - 2 4 - 8 7  

09 -25 -87  

0 9 - 2 5 -  8 7  

EMISSION R A T E S  
ALLOWABLE ( L B S / H R )  ACTUAL ( L B S / H R )  

S U B  8 *  S U B  6 * *  

1 0 . 0 0 9  

1 0 . 0 0 9  

1 0 . 0 0 9  

3 . 3 3 4  

5 . 2 5 6  

5 . 3 9 7  

1 . 2 7 8  

1 . 3 0 0  

0 . 7 3 4  



PARTICULATES 

* The above particulate allowable gr/dscf emission rate is 
based upon the standards prescribed by the Code of Federal 
Regulations Parts 5 3  to 6 0  Subpart I - "Standards of Per- 
formances for Hot Mix Asphalt Facilities. 

TOTAL HYDROCARBONS 

ACTUAL 
gr/dscf 

0.0064 

0.0066 

0.0036 

ALLOWABLE* 
gr/dscf 

0.04 

0 . 0 4  

0.04 

RUS 1 DATE 

* The above total hydrocarbon allowable lb/hr emission rate 

is based upon the standards stated on Permit/Certificate 
Number 078268 burning * 2  fuel oil. 

1 

2 

3 

* *  Denotes below detection limits which indicates less than 
4 0  ppm total volatile organics using a gas chromatograph. 

09-24-87 

09-25-87 

09-25-87 

RC'N 

1 

2 

3 

* * *  The calculated total hydrocarbon lb/hr emission rate is 
based on the lowest detected limit of the total hydrocarbons 
( 4 0  ppm), to demonstrate compliance with the allowable 
emission rate stated on the Permit/Certificate. 

ALLOWABLE* 
LB/HR 

3.0 

3.0 

3 . 0  

DATE 

09-24-87 

09-25-87 

09-25-87 

ACTUAL 
LB/HR 

BDL** 

BDL** 

BDL** 

CALCULATED 
LB/HR 

2.33;;; 

2.30;;; 

2.38*** 
. I 



CARBON MONOXIDE -- 

* The above carbon monoxide allowable lb/hr emission rate 
is based upon the standards stated o n  Permit/Certificate 
Sumber 078268 burning # 2  fuel o i l .  

* *  Denotes below detection limits which indicates less than 
10 ppm carbon monoxide using a gas chromatograph. 

* * *  The calculated carbon monoxide lb/hr emission rate is based 
on t h e  lowest detected. l'imit of the carbon monoxide (10 p p m )  
to demonstrate compliance with t h e  allowable emission rate 
stated o n  the Permit!Certificate. 

ACTGAL 
LB/HR 

'BDL** 

35.7 

B D L 8 *  

-- 
ALLOWABLE 

L B t H R  
- 

13.87 

13.87 

13.87 

--- 
' RCS 

1 

2 

3 

CALCULATED 
L B / H R  

1.02*** 

3.37*** 

1.04*** 

i 

------ - -  ---. - -- 
D A T E  

09-24-87 

09-25-87 

09-25-87 



ENVIRONMENTAL CORPORATION 

SOURCE SAMPLING 
for 

PARTICULATE EMISSIONS 
HUDSON MATERIALS, INC . 

RINGWOOD, NEW JERSEY 
September 24 & 25,  1987 

.,L'l/' ; \ (1 
Kdn Rvan - 

7 , 

~ u d s o i  ~ a t e r i a l i ,  Inc. 

Pres ident  
fC 

S$m Turner 
Field Superv i sor  

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112 
TELEPHONE 800/458-4567 IN TENNESSEE 901/45&7000 



ENVIRONMENTAL CORPORATION 

October 16, 1987 

Mr. Ken Ryan 
Hudson Materials, Inc. 
590 Bellville Turnpike 
Kearny, N J  07032 

Re: Particulate Emissions Test - Ringwood, New Jersey 

Dear Mr. Ryan: 

Enclosed you will find four copies of our report on the particulate 
emissions test we conducted your plant. Based on our test results, 
the average grain loading of the three test runs does pass both 
EPA New Source Performance Standards and those set by the State 
of New Jersey. Therefore, the plant is operating in compliance 
with Federal and State Standards. 

You will want to sign the report covers and send two copies to: 

Mr. Frank Papp 
New Jersey D.E.P. 
Div. of Environmental Quality 
380 Scotch Road 
West Trenton, N J  08628 

You will need to keep one copy of the report at the plant. We 
certainly have enjoyed working with you and look forward to 
serving you again in the future. 

G.  Sumner Buck, 111 
President 

GSBIII: kr 

Enclosures 

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS. TENNESSEE 38112 
TELEPHONE 800/458-d567 IN TENNESSEE 901/058-7000 



TABLE OF CONTENTS 

I .  

11. 

111. 

IV.  

v. 

v 1 .  

VII. 

V I I I .  

IX .  

X. 

X I .  

INTRODUCTION 

TEST RESULTS 

TEST PROCEDURES 

THE SOURCE 

EQUIPMENT USED 

LABORATORY PROCEDURES & RESULTS 

CALCULATIONS 

FIELD DATA 

CALIBRATIONS 

RAMCON PERSONNEL 

VISIBLE EMISSIONS 



I. INTRODUCTION 

On September 24 & 25, 1987, personnel from RAMCON 

Environmental Corporation (REC) conducted a source emissions . 

test for particulate, CO and VOC emissions compliance at Hudson 

Materials' Caterpillar drum mix asphalt plant located in 

Ringwood, New Jersey. RAMCON personnel conducting the test 

were Sam Tuner, Field Supervisor and Allen Turner. Kim Rea 

was responsible for the final particulate laboratory analysis 

including taring the beakers and filters and recording final data 

in the laboratory record books. Environmental Testing & 

Consulting, Inc. conducted the hydrocarbon and carbon monoxide 

analyses. Custody of the particulate samples was limited to Mr. 

Turner and Ms. Rea. 

The purpose of the test was to determine if the rate of 

particulate, CO and VOC emissions from the plant's baghouse 

and the total contaminants by weight (grain loading) are below 

the N.S.P.S. limits set by EPA and the State of New Jersey. 

11. TEST RESULTS 

Table I summarizes the test results. The grain loading 

limitation for particulates for EPA is .04 gr/DSCF and is 

specified in 39 FR 9314, March 8, 1974, 60.92 Standards for 

Particulate \latter ( 1 ) , as amended. The allowable emissions for 

the State of New Jersey for particulates is .02 gr/SCF. 

Mr. Frank Papp of New Jersey's Department of Environmental 

Protection observed the testing conducted by RAMCON. Allen 

Turner conducted the opacity test (Reference Method 9 )  which 

ranged from 0% to 5% on all three runs and therefore, meets 

N . S . P . S .  requirements. 



TABLE I 

SUMMARY OF TEST RESULTS 
September 24 & 25, 1987 

Test  Grain Loading Graln Loading VOC CO 
Run - (EPA) (New Jersey)  Emissions Emissions 

1 0.0065 grIDSCF 0.0050 gr/SCF *BDL *BDL 

2 0.0067 g r  /DSCF 0.0053 gr/SCF *BDL 35.5 PPM 

*BDL = Below Detection L h i t s  (which means less than 10 ppm for 

CO and less than 40 ppm for VOC using a gas chromatograph). 

On the basis of these test results, the  average grain loading on the 

three tes t  runs  is below the .04 gr ldscf  emissions standard se t  by 

EPA and the .02 gr/SCF emissions standard se t  by the State of 

New Jersey.  Therefore, the plant is operating in compliance with 

EPA and New Jersey N.S.P.S. standards.  

111. TEST PROCEDURES 

A.  Method Used: The source sampling was conducted in 

accordance with requirements of the U. S. Environmental Protection 

Agency as set forth in 39 FR 9314, March 8, 1974, 60.93, a s  

amended. 

B. Problems Encountered: No problems were encountered that 

affected testing. 



C. Sampling Site: T h e  emissions test was conducted a f t e r  a 

baghouse  on  a r ec t angu la r  s t a c k  measur ing  57.5" x 42.75" with 

a n  equiva len t  diameter of 49.0". Five sampling po r t s  were 

placed 61.2511 down (1.25 diameters ups t ream)  from t h e  top of 

t h e  s t ack  a n d  244.25" u p  (5.0 diameters  downstream) from t h e  

l a s t  flow d i s tu rbance .  Th i r ty  points  were sampled, s ix  

t h rough  each  p o r t  for  two minutes  each.  

Poin ts  
o n  a 

Diameter 
P robe  



IV. THE SOURCE 



IV. THE SOURCE 

Hudson Materials, Inc. employs a CMI drum mix asphalt plant which is 

used to manufacture hot mix asphalt for road pavement. The process 

consists of blending prescribed portions of cold feed materials (sand, 

gravel, screenings, chips, etc. ) uniformly and adding sufficient hot 

asphalt oil to bind the mixture together. After the hot asphalt mix 

is manufactured at the plant, it is transported to the location where 

it is to be applied. The hot asphalt mix is spread evenly over the 

surface with a paver and then compacted with a heavy roller to 

produce the final product. 

The following is a general description of the plant's manufacturing 

process: The cold feed materials (aggregate) are dumped into four 

separate bins which in turn feed a common continuous conveyor. The 

aggregate is dispensed from the bins in accordance with the desired 

formulation onto the cold feed system conveyor to an inclined weigh 

conveyor then to a rotating drum for continuous mixing and drying at 

approximately 3000F. The required amount of hot asphalt oil is then 

injected onto and mixed into the dried aggregate. The now newly 

formed hot asphalt mix is pulled to the top of a storage silo by 

conveyor. The hot asphalt mix is then discharged from the storage 

silo through a slide gate into waiting dump trucks, which transport 

the material to a final destination for spreading. The rated capacity 

of the plant will vary with each aggregate mix  and moisture content 

with a 5% surface moisture removal. 

The drum mixer uses a burner fired with fuel oil to heat air to dry 

the aggregate, and the motion of the rotating drum to blend the 

aggregate and hot asphalt oil thoroughly. The air is drawn into the 

system via an exhaust fan. After passing through the burner and 

the mixing drum, the exhaust gasses pass through a baghouse. The 

baghouse is manufactured by CMI. The exhaust gasses are drawn 

through the baghouse and discharged to the atmosphere through a 

stack. The  design pressure drop across the tube-sheet is 1 - 6 

inches of water. The particulate matter, which is retnoved by the 

baghouse, is reinjected into the drum mixer. 



( 5 )  
Aggregate bins: Virgin aggregate is fed individually into each 
of four bins by type. It is metered onto a conveyor belt 
running under the bins to a shaker screen. The proporation of 
each aggregate type is determined by the job mix formula and 
pre-set to be metered out to meet these specifications. 

Preliminary oversize screen: The aggregate is fed through a 
shaker screen where oversize rocks and foreign material is 
screened out of the mix. 

Weigh conveyor belt: The aggregate is conveyed to the rotary 
drum dryer on a conveyor belt which weighs the material. The 
production rate is determined by this weight reading. 

Rotary drum dryer/mixer: The aggregate is fed into the rotary 
drum dryer where it is tumbled by flighting into a veil in front 
of a flame which drives off the moisture. Further mixing is 
also accomplished in this drum. Hot liquid asphalt is injected 
approximately one-third of the way down the inclined drum 
where it is mixed with the aggregate. 

Burner: The fuel fired burner is used to provide the flame 
which drys the aggregate. 

Knack off baffleing: A baffeling plate is inserted in the 
"dirtyw side plenum as a knock out for heavy particles in the 
air stream. These particles fall to the bottom of the baghouse. 

Baghouse: The hot gases are pulled through the bags into the 
clean air plenum. The solid particulate matter is trapped on the 
dust coat buildup on the bags. A bag cleaning cycle consisting 
of jet burst of air from the inside (or clean air side) of the 
bags sends a large bubble of air down the inside of the bags 
shaking loose buildup on the bag surface. This particulate 
matter is collected at the bottom of the baghouse and reinjected 
into the drum mixer where it is used as part of the finished 
project. 

Liquid asphalt storage: The liquid asphalt is stored in this 
heated tank until it is needed in  the mixer. The amount of 
asphalt content and its temperature are pre-set for each 
different type job. 

Conveyor to surgelstorage bin: The finished product of 
aggregate mixed with liquid asphalt is conveyed to a surge bin. 

Surge/Storage bin: The asphaltic cement is dumped into this 
surge bin and metered out to dump trucks which pull 
underneath a slide gate at the bottom of the bin.  

Control/operators house: The entire plant operation is controlled 
from this operator's house. 

Truck loading scale: As the trucks receive the asphalt froin 
the storage/surge bin  they a r e  wei;;hcd on t h o  loading sccile 
which tells t h e  plant  operator t h e  ornount of  n s l ~ h n l t  t h a t  is 
being trucked on c:ach indiv idui i l  loctd. 

Fuel Storage 





Plan t  - 
I. Manufacturer of p l an t  c M ~  L'LZ~P,I/+P . 

/ 

2. aaigrud vrLnn operat ing capaci ty  $ 0  TPR e 5 * moisture. 

3. rt-1 aperat ion rate b C \- TPE c Q a vistw. 

4. S ta r tup  date 

S. ~ y p s  of ft-1 uaad in eyer #'2. Dl+ s ' ~  / . 

7. -/type of rix KL. c 4 
1 . 

8. Percent amphalt in mix L/:Z 8 .  

9. mmperature of a8phalt 36c) . 
10. ~ieve/Screening analy8ist  O Passing; 

Manufacturer 

No. 

13. A i r  to c l o t h  ratio -i// . m a i m  ~ 9 3  . 
J 

14. Square feet of bag6 /ZO 85- 

15. Type of cleaning; pulse je t  .?br , rever- air I 

plenum 

16. Cleaning cycle  tine . 
17. In te rva l  between cleaning cyc le  l y r e  c 

18. Pressure drop across baghouse yl 7 - 'L C,  psi.  

19. Pulae pressure on cleaning cycle  /o 0 psi. 

COMPANY NAME DATE 

COMPANY REPRESENTATIVE Pnrm &REC-03 



COMPANY NAME M fi n+aki& 
COMPANY REP&- C1\ociktt~o DATE 9/29  PHONE # qg%-?~aq 

I # f 
DATA SOURCE - 

NT MODEL #'AIM -2000 PLANT TYPE- M fli~ 
OIL SPECIFICATION # 

4' 2 Fuel Oil - 
Nat. Gas, 

Time Propane, Burner 
24 Hour Coal - Setting 

TPH I TPH 

Liquid 
Asphalt 

TPH 

Venturi 

Mix Pressure 
T a p  a Drop 



PLANT DATA 

COMPANY NAME r 

COMPANY REP. DATE PHONE # 

DATA SOURCE \ 

PLANT LOCATION 

PLANT MFG. PLANT MODEL # PLANT TYPE 

MIX SPECIFICATION I! OIL SPECIFICATION # 



V. EQUIPMENT USED 



EQUIPMENT USED 

Equipment used on conducting t h e  par t icula te  emissions test 

was: 

The Lear Siegler PM-100 s tack  sampler with appropriate 

auxiliary equipment and glassware. The t ra in  was set up 

according t o  t h e  schemat ic  on t h e  nex page. 

An Airguide Instruments Model 2 11 -B (uncorrected) aneroid 

barometer  was used t o  check  the  barometr ic  pressure. 

C. Weston dial the rmomete rs  a r e  used t o  check mete r  tern- 

peratures. An Analogic Model 2572 Digital Thermocouple i s  

used for s tack temperatures.  

D. A Hays 621 Analyzer was used t o  measure  t h e  oxygen, carbon 

dioxide and carbon monoxide con ten t  of the s tack  gases. For 

non-combustion sources, A Bacharach Instrument Company 

Fyr i te  i s  used for t h e  gas  analysis. 

~ i l t e r s  a r e  mady by Schleicher and Schuell and a r e  type  I-HV 

with a porosity of .03 microns. 

The acetone is reagen t  g rade  o r  ACS grade  with a residue of 

L .001. - 

Form #REC-07 



VI. LABORATORY PROCEDURES & RESULTS 



(1 1 )  

LABORATORY PROCEDURES FOR PARTICULATE SAMPLING 

I. Field Preparation 

A. FILTERS: Fiberglass 4" sampling fi l ters a r e  prepared as follows: 

Fil ters a r e  removed from their  t ~ x  and numbered on t h e  back side 
with a f e l t  pen. The numbering system is continuous from job t o  job. 
The f i l t e r s  a r e  placed in a dessicator t o  d ry  for at l eas t  24 hours. 
Clean plastic petri  dishes, also numbered, t o p  and bottom, a r e  placed 
in t h e  dessicator with the filters. After  dessication, the f i l ters  a r e  
removed one a t  a t i m e  and weighed on t h e  Sartorius analytical  
balance, then placed in t h e  correspondingly numbered petri  dish. 
Weights a r e  then recorded in t h e  lab record book. Three  f i l ters  a r e  
used for each  complete  part iculate source emissions t e s t  and the re  
should be several e x t r a  f i l ters included as spares. 

6. SILICA GEL: Silica Gel used for t h e  test is prepared as follows: 

Approximately 200 g of  silica gel i s  placed in a wide mouth "Mason" 
type jar and dried in an oven (1750C for two  hours). The open jars 
a r e  removed and placed in a dessicator until cool (2 hours) and then 
t ightly sealed. The jars a r e  then numbered and weighed on t h e  tr iple 
beam balance t o  t h e  closest  t en th  of a gram,  and th is  weight is 
recorded for each sealed jar. The number of silica gel jars used is 
t h e  same a s  the  number o f  filters. Silica gel should be indicating 
type,  6-16 mesh. 

11. Post-Testing Lab Analysis 

A. FILTERS: The f i l ters  a r e  returned t o  t h e  lab  in their  sealed glass 
f i l ter  holder which was used in field sampling. In t h e  lab  these  
holders a r e  opened. The fi l ter  i s  placed in i t s  petri dish with t h e  lid 
off and returned t o  t h e  dessicator for a t  least  24 hours. The top  half 
of the fi l ter  holder is washed in to  t h e  corresponding probe wash 
bot t le  and the  bottorn half of t h e  f i l ter  holder is washed into t h e  
corresponding impinger c a t c h  bottle. (See 11, C and Dl. After 
dessication, t h e  f i l ters a r e  reweighed. The final weight i s  recorded 
in t h e  l ab  record book. The filter pick u p  weight is calculated and 
recorded also. This procedure is repeated for all f i l ters  used in t h e  
f icld. 

Alternately,  t h e  t e s t  t e a m  may opt to oven d r y  t h e  f i l ters  a t  220°F 
for two  t o  th ree  hours, v..ejgh tlle sample, and use this weight a s  a 
final weight. 

3 SILICA GEL: Thc sealed si1ic:a gel jars s h o ~ ~ l d  bc reweighed on the  
trip]<.-bcsnr balanc-c. 2nd ttwir \\,c.igl~rs rcc.ord[bd ;IS sl\own on p r e v i o u ~  
Ilq!,<'. 



C. PRODE RINSINGS: In al l  t e s t s ,  a probe wash-out analysis  will be 
necessary. These samples  a r e  r e tu rned  in sealcd Mason jars and  
consist  o f  /\.I:. Ace tone  witti a n  unkrlown solid content .  Clean 250 
mi beakers  a r c  used t o  rnakc this  analysis.  Tliese s t~ould be 
irnrniiculatcly wasllcd and rin\c%d wit11 dcioniz:;d wa te r ,  then  oven 
dl-ied at 105oC f o r  about  orlc Ilour. Tlrc bc-alicrs sliould be moved t o  
t h e  dessicator  t o  cool  lor  ninety (90) rninutes, then  labeled wi th  a 
pencil and weigt-!ed on t h e  Sar tor ius  ana ly t ica l  balarlce. Any var iance  
from th is  procedure shotrld be dupl ica ted  exac t ly  when reweighing, as 
this  procedure  h ~ s  been found to be qu i t e  sensitive. Af t e r  preparing 
t h e  necessary  i~urnbcr  of beakers  (one for  e a c h  probc wash and o n e  
blank) t h e  Mason jars  should be  opened,  poured in to  t h e  beaker,  and 
any ma te r i a l  remaining  on  t h e  jar walls  rinsed with a n  a c e t o n e  wash 
bo t t l e  i n to  t h e  beaker.  The  a m o u n t  of liqcid in t h e  beaker  should be 
noted on t h e  analysis  form. The a c e t o n e  rinsings a r e  cvapora t ed  on 
a warming plate .  The  liquid is kept  swirled wi th  a n  a i r  sweep  t o  
prevent  "bumping". When t h e  a c e t o n e  i s  evapora ted  t h e  beakers  a r e  
weighed as in Sec t ion  I1 A. 

L). IMPINCEI? CATCH: In some  t e s t ing  cases, t h e  liquid co l l cc t cd  in t h e  
impingers  must  be  ana lyzed  for  solids content .  This involves a 
similar procedure  t o  t h e  probe wash solids de terminat ion ,  e x c e p t  t h a t  
t he  liquid i s  de ionized  water .  

E. ACETONE: Conduct  a blank analysis  of a c e t o n e  in t h e  I gallon g lass  
container .  This a c e t o n e  will be  used in t h e  field for  rinsing t h e  
probe. nozzle,  and t o p  half of t h e  f i l t e r  holder. Per forming such  a 
blank arialysis prior t o  t e s t ing  will insure t h a t  tt ie qual i ty  of t h e  
a c e t o n e  t o  be used will not exceed  t h e  .001?,~ rcsidual  puri ty 
sf andard.  

SPECIAL NOTE 

\\'lwn sarnpling sou rccs  high in moi s tu re  corl tent .  (such a s  asphalt  
plants)  t lw f i l tcr  papcr sorl lct i l~lcs  s t icks  t o  tllc, f i l tcr  holder. U't1c.n 
removing t h c  f i l tcr  it Ins), t car .  In order  ro 1 1 1 4 i l l r s i i l  c-ontrol o f  211)' 

sr i~al l  picccs oi filrvr paper \vl~i(.h r11ay bc c.;is~l>. I ~ n r .  rl1c.y ;ire wabhcd 
wi th  acc tonc  illto tRc probc \vastling. Th ib  r !~akcs  rhc  f i l te r  weigh1 
light (sorilct i r~ l c s  nega t ive )  dnd t l ~ c  probc \cash correspondingly 
heavier.  T h e  n c t  weigl)t is tl~c. sanie  and no p;~rt icul ; i tc  is lost. This 
labora tory  pro( -cdurc  is taught  by El'rl in II~.-  Qt~alit! Absurancc for  
Source Er~rissiorls Worksl~op at  1:cscsrch Triangle I'srk and is approved 
by El'!!. 



WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE 

The Sartorius balance is uccurate to 0.1 mg and has a maximum 
cnpncity of 200 grams. The balance precision (standard deviation) is 
0.05 mg. Before weighing an item, the balance should first be 
zeroed. This step should be taken before every series of weighings. 
To do this, the balance should have all weight adjustments a t  l1zerol1 
position. The beam arrest  lever (on the lower left hand side toward 
the rear of the balance) is then slovrly pressed downward to full 
release position. The lighted vernier scale on the front of the cabinet 
should align the "zerof1 with the mark on the cabinet. If it is not so 
aligned, the adjustment knob on the right hand side (near the rear of 
the cabinet) should be turned carefully until the marks align. Now 
return the beam arrest  to horizontal arrest  position. The balance is 
now "zeroedn. 

To weigh an item, it is f i rs t  placed on the pan. And the sliding 
doors a re  closed to avoid air current disturbance. The weight 
adjustment knob on the right hand side must be a t  ttzerov. The beam 
arrest  is then slowly turned upward. The lighted scale a t  the front 
of the cabinet will now indicate the weight of the item in  grams. If 
the scale goes past the divided area, the item then exceeds 100 g 
weight (about 3-112 ounces) and it is necessary to a r res t  the balance 
(beam ar res t  lever) and move the lever for 100 g weight away from 
you. It is located on the left hand side of the cabinet near the 
front,  and is the knob closest to the side of the cabinet. The 
balance will not weigh items greater than 200 grams i n  mass, and 
trying to do this might harm the balance. Remember -- this is a 
delicate precision instrument. 

After the beam is arrested, in either weight range, the procedure is 
the same. When the weight of the item i n  grafns is found, "dial i n f 1  
that amount with the two knobs on the left hand side (near the 100 g 
lever) color coded yellow and green. As you dial the weight, the 
digits will appear on tile front of the cabinet. When the proper 
amount is dialed, carefully move the arrest  lever down ~ i t h  a slow, 
steady turn of the wrist. The lighted dial will appear, and the right 
hand side knob (front of cabinet) is turned to align the mark with 
the lower of the two lighted scale divisions which the mark appears 
between. When these :narks a re  c~ligned, the two lighted digits along 
with the two indicated on the right hand window on the cabinet front 
are thc fractional weight i n  grams ( the decimal would appear before 
the lighted digits) and the whole number of grarns weight is the 
nrnount "dialed in"  on the left. 

I n  general, be sure that tile i>c:lln is i n  "arrest" position before 
placing weight on or t a k i n g  wciglit off of the pun. Don't "dial i n "  
weight  11 nl(>ss the I>cil\n is :irr~>sta:(l. The !1;11:3til*r~ is sensitive to cvcn 
;1 h i l  t l ( i  011 1 1 1 ~  t ; 11 )11>  I t 1 s o  <:;~rc.ful ; 3 n t i  1);3instiikin[: 
i n  c1vc3~.y , r lov1: ,11~.111 , ~ i ~ i l e  v~ci;;l~ini,.. 



(14) 
SFPIE ANALYTICAL mTA PIIEW 

e l a t i v e  humidity i n  l a b  "Iq % 

n s i  t y  of Acetone (pa) .785:3mg/ml 

Blank volume ( 

Date/Time w t  . G r O s S W t .  $7.24~94 mg 

Date/Time w t  . Gross w t .  mg 

Ave. Gross w t .  m q  

Tare w t .  7.2465 m 4  
Weight of blank (R&)AOOL/ mg 

Acetone blank residue concentration (Ca) (Ca) = (Ma) / (Val (pa) = ( c iwzC m9/4) 
Wigh t  of residue in  acetone wash: Wa = Ca Va ,p, = (,oemzs)(~c.e ) ( . fd53)  = ( .cr: tS/  l 

Acetone r ins@ volume (Vaw) 

~ a t e / ~ i m e  of w t  lo/, 187 q : 4S& w t  
~ a t e / ~ i m e  o f  w t  I O / ~ R  7 8 : 30- w t  

I 

Average Gross w t  

Tare w t  

Less acetone blank w t  (Wa) 

W t  of p a r t i c u l a t e  i n  acetone r i n s e  (ma) 

F i l t e r  Numbers 

Average Gross w t  

Tare w t  

Weight of p a r t i c u l a t e  on f i l t e r s ( s )  (mf) 
Weight oE p a r t i c u l a t e  i n  acetone rinse 

Total weight of p a r t i c u l a t e  (I+,) 

Note: In  no case  should a blank residue g rea t e r  than 0.01 

mg/g (or  0.001% of t he  blank weight) be subt rac ted  £ran 

the sainple weight . 

-- -- - - - - -- - 

/ 

f' " 
Signature of analyst LS(il,lF 4 U- signature  of r e v i e w  
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PROCEDURE FOR ANALYSIS OF VOS 

(Using n Gas chromatograph*) 

G.C.: Varion 3700 

Detector : Flame Ionization Detector ( F I D )  

Sampling Valve 

C Sample Loop: Valco 8-Port 

Column: 3% SP-1500/Carbopack I3 

Temp. 3S°C - Hold 3 min.  increase to 220°C at 8OCImin. 

Flow (Carrier gas): 30 mllmin Nitrogen 

The resulting peaks from each sample were recorded & integrated on a 

Hewlett Packard 339019 Integrator. The individual VOA1s were 

calculated as Methane. The PPM value was determined from a linear 

regression curve of the total height from each sample using 0, 10 and 

50 ppm as the initial values in the GC integrator. 

*New Jersey A.P.C. 7:27B-3.9 

PROCEDURE FOR ANALYSIS OF CARBON MONOXIDE IN STACK GAS 

The samples of gas was taken from the stack by an integrated sampler 

and placed into a Tedlar bag. Analysis for carbon monoxide was by a 

Hewlett-Packard 4700A Gas Chromatograph with a thermal conductivity 

detector, and a molecular sieve 5A column packing. 500 microliter 

samples were taken from each of the three stack gas samples and 

injected directly into the G.C. A 500 microliter calibration standard of 

carbon monoxide was injected into the G C  before and after the running 

of the samples. The two calibration runs were averaged and the 

coefficient of variation was calculated. The peak height of each sample 

was measured to determine the parts per million of CO for each sample 

run. 



ENVIRONMENTAL TESTING & CONSULTING INC. 
2924 WALNUT GROVE RD. MEMPHIS, TENN. 38111 PHONE (901) 327-2760 

October 9,1987 

Mr. Sumner Buck 
Ramcon 
223 Scott Street 
Memphis, TN 38122 

REF: Analytical Testing 
Hudson No. 1, 2, 3 - Total Hydrocarbons as Methane 

and Carbon Monoxide 

Dear Mr. Buck: 

The above referenced samples have been analyzed per your 
instructions. The tests were performed in our laboratory (#00210) 
using the following procedures: 

Total Hydrocarbons as Methane 

GC : Varian 3700 equipped with Flame 
Ionization Detector 

Column : Empty glass 
Temperature : 45C Isothermal 
Injection : 6 Port Valco Valve with lOcc sample loop 

Carbon Monoxide 

GC : Hewlett Packard 5700A equipped with 
Thermal Conductivity Detector Column 

Molecular Sieve 5A 
Temperature : 70C Isothermal 
Injection : 5cc gas tight syringe 

The results of these tests are found on the attached pages along 
with copies of all pertinent information accumulated during the 
procedure. If you have any questions, please feel free to contact 
me. 

Laboratory Manager 

Attachment 
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LIST: LIST 
PEAK CRPACITY: 1159 

ZERO = 8 ,  196.1 
RTT 2 t  = 8 
CHT SP = 1.0 
PK UD = 8.16 na .  
THRSH = -1 "C 

STOP 

RUN I 11 

6REA% 
RT AREA TYPE M/HT AREA2 

8.42 58880 BH 0.117 0.256 
0.77 2.35886+07 ISHH 8.231 99.741 
3.69 2224 TBP 6.394 8.009 

TOTAL AREA= 2.3569E+07 
MUL FACTOR= 1.8000€+08 

ZERO 1 0 e 
LIST: ZERO = 18, 196 

LIST: LIST 
PEAK CAPACITY : 1 159 

ZERO = 18, 196.3 
CITT 2 t  = -2 
CHTSP= 1.0 
PK YD = 8.16 
THRSH =: -3 
CIRREJ= 0 

AREA TYPE 
369 PP 

101680 0 PB 
1 . Y 132E+@7 SP8 

478 DTBB 
292 BY 
374 D VP 
473 D PY 

TOTAL AREA= 1 .8239E+@7 
nuc FACTOR= 1 . ~ O Q Q E + ~ ~  



LIST: LIST 
PEAK CAPACITY: 1159 

ZERO = 81 196.1 
CITT 2 t  = 8 
CHT SP = 1.8 
PK Y@ = 8.16 
THRSH = - I  
AR REJ = 8 

>l . l*  

STOP 

RUN # 15 

AREA2 
PIT AREA TYPE AR/HT AREA2 

8.41 32514 PH 0.881 8.651 
8.68 C.3985E+07 SHE 0.304 99.940 
3.61 5924 TBB 8.485 8. #9 

TOTAL ARE&= 6.4024E+87 
HUL FACTOR= 1.8888E+88 

(21) 
LIST: LIST 

ZERO = 0, 196.1 I 

QTT 2 t  = 8 
CHT SP = 1.8 
P K Y O  = 8.16 
THRSH = -1 
AR RE: = 0 

STOP 

RUN f 12 

AREA? 
RT M E A  TYPE AR/HT ARFAz 

8.35 115868 BH 8.182 0.262 
8 .  4.3805E-7 ISHH 8.308 -. 99.729 
. t .  59 3827 TBB 8.446 B . BS9 

TOTAL AREA= 4.3924E+87 
MllL FACTOR= 1 . 8888E+88 



LIST: LIST 
PEAK CWACITY : 1159 

ZERO = 10, 196.2 
ATT 2 t  = -2 
CHTSP= 1.0 

3- 
PK UD = 8.16 
THRSH = -3 
(rRREJ= 8 

STOP 

RUN t 22 

AREA TYPE 
1518 BH 

1'. 7558E+07 SHH 
6.4363E+87 SHB 

318 OTBB 
1518 PV 
567 D VV 
362 W 

1222 D VV 
594 D VV 
544 vv 
474 D VY 
298 D VP 
217 D PV 
498 0 VV 
192 0 VV 
61 I VP 

LIST: LIST 
PEAK CAPACITY : 1159 

ZERO = 0, 196.1 
ATT 2 t  = 8 
CHT SP = 1 .8 
PK UO = 8.16 
THRSH = -1 
CIRREJ= 8 

STOP 

FIRE A% 
RT MEA TYQE ARIHT CIREAZ 

0.53 8.3411E+87 ISBH 0.331 99.931 
3 . 5 9  7786 TBP 0.427 8.899 

TOTAL AREA= 8.3419€+87 
MUL FACTOR= 1.8888E+08 



LIST: LIST 
PECY: WCICITY:  1159 

STOP 

( 2 3 1  
ATT 2 t  8 e 
THRSH - 1 e 
L IST:  L I S T  
PEAK CWACITY: 1159 

ZERO = 10, 196.2 
FITT 2t = 8 
CHT SP = 1.0 
PK YO = 0.16 
THRSH = -1 
AR REJ = 8 

STOP 

RUN 4 24 

ARE@! 
RT AREA TYPE ARlHT AREAZ 
8.17 2854 BH 0.143 8.883 
8.35 1.5668E+07 SHH 0.122 21.134 
8.63 5.6198Et87 ISHH 0.295 78.863 

AREA% 
RT AREA TYPE AHIHT AREAZ 
0.37 7732@68 SBH 0.131 1Y.176 
0.78 3.4819E+87 SHB 8.265 81.526 
3.57 1511 T W  0.157 0.884 



TOTAL HGHT= 98989 
MUL FACTOR= 1 .888BE+88 

CW, 40 PP* 
LIST:  I 0  2 .0-40 

HE IGHT'4 
RT HEIGHT TYPE ARAT HEIGHT% 

8.34 79503 P8 0.179 188.080 

TOTAL HCHT= 79583 
n u  FCICTOR= 1 . r n e ~ + m  
--  - . --..- a", .,.., 

HAM., =-3 
LIST:  10  2.9-3  

RUN t 2 8 3  OCT/89/87 88 : 47 :28 
I D  2.0-88 

I HEIGHT% 
RT HEIGHT TYQE M / H T  HEIGHT;: 

TOTAL HGHT= 91299 
MIL FACTOR= 1.8898E+88 

HE IGHT% 
RT HEIGHTTYPE M/HT HEICHTL 

8.36 118257 PI3 0 . 1 4 4  188.888 

TOTAL HCHT= 1 18268 
MIL FIXTOR= 1 .8888E+@8 

CMq \ O O w n  

LIST: ID 2.8-lQ8 

= 3 5  
ST 

RUN t 289 OCT/89/87 89:=:12 
I D  2.0-3 RCtN # 285 QCT/89/87 68 : 5 1 : 18 

HE I CHT'4 ID 2.8-I@@ 

RT HEIGHT TYPE W/HT HEIGHT:; 
8.35 c -. HE IGHT:! .lc1?5 PV 8 . 1 2 5  55.751 RT HE1 CHT TYPE AR/HT HEIGHT2 
0 .46 41371 I VP 8.219 44.249 0 .35  11%47 RB 8.11? 169.686 

TOTAL HGHT= 1 19056 
HUL FACTOR= 1 .@@@Kt89 



RUN # 298 OCT/89/87 09 : 05 : 27 
ID 2.8-2 

TOTAL W T =  72158 
UUL F(ICTOR= 1 .88BBE+00 

RUN # 291 OCT/89/87 09 : 12 .82 
ID 2.8-1 

HE I GHT% 
RT HEIGHT TYPE M/HT HE ICHTX 

@ .  36 69159 W 8.128 59.539 
@ . 4 ?  16998 I YH 8.268 4@.4F;! 

TOTAL HCHT= 116168 
HUL FACTOR= 1.8888E+%@ 

HE I CHI? 
RT HE I GHT TYPE AR/HT HE 1 t;HT:: 

8 . 4 @  45494 YV 8.154 5 3 .  027 
6.51 40388 I YH 8 .244  4 6  573 



VII. CALCULATIONS 



NAME: HUDSON MATERIALS 

LOCATION: R I N G  WOOD, NEW JERSEY d a t e  9/24/87 9/25/87 9/25/8 

SUMMARY OF TEST D A T A  RUN # 1  RUN # 2 RUN U 

SAMPLING TRAIN DATA s t a r t  14 :16 07:33 10:  13 

f i n i s h  16:00 08: 52 11:32 

S a m p l i n g  t i m e ,  m i n u t e s  9 60 

S a m p l i n g  n o z z l e  d i a m e t e r ,  i n ,  11 n ,300 
3 

S a m p l i n g  n o z z l e  c r o s s - s e c t i o n a l  a r e a ,  f t y  An ,000491 , 

Isokinetic v a r i a t i o n  I 110 

S a m p t e  g a s  v o l u m e  - m e t e r  c o n d i t i o n s ,  c f .  Vm 45,43 

A v e r a q e  m e t e r  t e m p e r a t u r e ,  O R  T nl 541 

A v e r a g e  o r  i f a c e  p l - e s s u r e  drcji.:, i n .  H,O AH 2 . 2 1  
L. 

T o t a l  p a r t i c u l a t e  c o i  l e c t e d  mg.  Mn 18 .5  

VELOC1:TY TRAVERSE DATA 

9  S t a c k  a r e a ,  f t ?  A 1 7 , l  17,1. 1 7 . 1  

1 0  A b s o l u t e  s t a c k  g a s  PI-essur-e, i n .  H s .  P s  30,OO 30,20 30.20 

11 B a r o m e t r i c  p r e s s u r e ,  i n .  Hg. P b a r  3 0 . 0 0  3 I i , 20  30,20 

12 A v e r a g e  a b s o l u t e  s t a c k  t e m p e r a t u r e ,  O R  T s  729 719 729 -------------- -- -. 
13 A v e r a g e  ' \ i v e l o c i  t v  h e a d  , ( CP=: .80 1 -\/AT.) .64 $13 , 62  

14  A v e r a g e  s t a c k  gas  u e i a c i i . y  f t ,  / s e c .  V s  4.2 4.0 40 

STACK MOISTURE CCINTENT 

15 T o t a l  w a t e r  c o ! l e c t e d  b y  t r a i n ,  m l .  V i c :  311,O 291 , 0 2EiY. 0 

':) Ll. , 7. .... 1.4 n o  i s t u ~ . ~ '  i 1 - i  5 - t a c k  gas., % E IJ 5:. ... 2 4. . 8 24., 3 

EMISSIONS DATA: 

17 S t a c k  g a s  f \ o w  r a t e ,  d s c f / h r ,  (000 's : )  Qs;ci 1,394 1,388 1 , 364 

18 T o t a l  p a l - t i c u l a t e  c o n c e n t r a t i o n ,  s r / d s c f  C: ,0065 .0067 0035 

1.9 T o t a l  p a r t i c u t a t e  c o n c e n t r a t i o s ~ ,  It,.;./'hi E 1 . 3  1 . 3  .7 

20 T o t a l  p a r t i c u l a t e  c o n c e n t v a t i o n ,  I b s / m b t u  E I .0000 . 0 0 0 0  . 0 0 0 0  

21 P e r c e n t  CCj2 b y  v o l u m e  
C )  1-., .; <:. P e r. c e 1.j i 0 2 111 (j i t~ e 
C. .5 2 3 F' e 1,. r: e 1.r t !: C) t:~ y ~l <:a I 1-1 rn n j ~  

2 4. 1' (+ i- c F. n .! N 2 b ) 1.8 0 I t j  (1.f (2 



Dt-y Gas Vo lume : 

Where:  

D r y  G a s  Volume t h r o u g h  m e t e r  a t  s t a n d a r d  c o n d i t i o n s ,  c : u , f t ,  

Dry Gas Volume measured  b y  m e t e r ,  c u . f t ,  

B a r o m e t r i c  p r e s s u r e  a t  o r i f a c e  m e t e r ,  i n .  H g ,  

S t a n d a r d  a b s o [ u t e  p r e s s u r e , ( 2 9 , 9 2  i n ,  H g . )  

0 

A b s o l u t e  t e m p e r a t u r e  a t  m e t e r  R 

S t a n d a r d  a b s o l u t e  t e m p e r a t u r e  ( 5 2 8 * R )  

Average  PI-essul-e d r o p  a c r o s s  01- i f a c e  m e t e r ,  i n  ,H,0 
L 

I n c h e s  w a t e r  p e r  i n c h e s  H s .  

' m ( s t d )  = 17,64 i , 9 9 i i  45,431 

f f u r i 1 1 3  $4 := 1 7 ,  ,~I. I .  , ' + Y )  ( 1.1.2, ~ + g )  
(11 ( s .l. d :i 

- - - - 
2,23 .  

( 3 0 , O O )  + ---- 
1 3 ,  C, 

---------------.- 

54. I 
-- -- -.. 

- 4 4 , 0 5  dsc 

-. .. .. ... 

1 a -i'& 
(3 ( j  , q j )  4.  . 

13,6 
-..-..-.--.. "-...--..-..-*--..-- 

1.r '. ,.! 3 0 

::: I+ ;;:, , ;:;; ; <- .: 



T o t a I  c o n t a m i n a n t s  b y  w e i g h t :  ' G R A I I N  L 0 A D I : N G '  

Wh el- e : 

'=s = C o n c e n t r a t i o n  o f  p a r t i c u l a t e  m a t t e r  i n  s t a c k  g a s ,  d r y  b a s i s ,  
c o r r e c t e d  t o  s t a n d a r d  c o n d i  t i o n s , g r  , / d s c f ,  

"n = T o t a l  amount o f  p a r t i c u l a t e  m a t t e r  c o l l e c t e d ,  mg, 

' m j s t d )  = D r y  g a s  volume t h r o u g h  m e t e r  a t  s t a r l c i a r d  c o n d i t i o n s ,  cct81 ' t  

Run # 1:  

Run # 2 :  

Run # 3 :  



D r y  m o l e c : u l a r  w e i g h t :  

Md = 0,44(%CO,) + 0 , 3 2 ( % C I  :I + 0 , 2 8 ( % C O  + %N 1 .  
d- 2 2 

= D r y  m o l e c u l a r  w e i g h t ,  I b , / l b , - m o t e ,  

= P e r c e n t  c a r b o n  d i o x i d e  b y  v o l u m e  ( d r y  b a s i s ) ,  

= P e r c e n t  o x y g e n  b y  v o t u m e  ( d r y  basis) 

= P e r c e n t  n i t r o g e n  by  v o ( u m e  ( d r y  b a s i s ) .  

= P e r c e n t  c a r b o n  m o n o x i d e  by  v o l u m e  ( d r y  b a s i s ) .  

= R a t i o  o f  O2 t o  N2 i n  a i r ,  v / v ,  

= M o l e c u l a r  w e i g h t  o f  N2 o r  CO, d i v i d e d  by  1 0 0 ,  

== M o l e c u l a r  w e i g h t  o f  0, d i v i d e d  b y  1 0 0 ,  
L 

= M o l e c u l a r  w e i g h t  o f  CO d i v i d e d  b y  1 0 0 .  2 

R u n  # 2 :  M d  = 0 . 4 4 i l O . D %  ) + 0 . 3 2 ( 1 1 . 0 %  ) + 0.28( . 0 %  + 7 9 , 0 %  = 3 0 . 0  
\ b , i l b . - m o l t  



U a t e r  v a p o r  c o n d e n s e d  : 

W h e r e :  

3 0 . 0 4 7 0 7  = C o n v e r s i o n  f a c t o r  f t . / m l .  

0,04715 = C o n v e r s i o n  f a c t o r  f t Z ? / g .  

V = V o l u m e  o f  w a t e r  v a p o r  c o n d e n s e d  ( s t a n d a r d  c o n d i t i o n s )  s c f .  
WC s t  cl 

Vwsy  
= V o l u m e  o f  w a t e r  v a p o r  c o l l e c t e d  i n  s i l i c a  g e l  ( s t a n d a r d  c o n d i t i o n s  

s t d  

Vf 
= F i n a l  v o l u m e  o f  i n l p i r r g e i -  c o n t e n t s ,  m l ,  

V .  = I n i t i a l  v o l u m e  o f  i m p i n g e r  c o n t e n t s  
I 

P = D e n s i t y  o f  w a t e r ,  i 0 . 0 0 2 2 0 1  l b / m l ) .  

R 
c. 

= I d e a l  y a s  c o n s t a n t ,  21,85 (i n , H g . ) ( c u , f t , / l b , - m o l e ) (  R )  

M = M o l e c u l a i -  w e i g h t  o f  w a t e r  v a p o r  (18,0 l b / ' l b - . m o  l e )  , 
W 

T s t d  = A b s o l u t e  t e m p e r a t u r e  a t  s t a n d a r d  c o n d i t i o n s ,  5 2 ~ ~ ~ ~  

'cjtd = A b s o  l u t e  p r e s s u r e  a t  s t a n d a r - c l  c o n d i  t i ens, 29.92 i n c h e s  H g .  



U17 e r e  : 

E = P r o p o l - t i o n  o f  w a t e r  v a p o r ,  b y  v o l u m e ,  i n  t h e  g a s  s t r e a m ,  
US 

'rn = D r y  gas  vo \ume m e a s u r e d  by dry  g a s  m e t e r , ( d c f ) ,  

vwc = Volume o f  w a t e r  v a p o r  c o n d e n s e d  c o r r e c t e d  t o  s t a n d a r d  
s t d  c o n d i t i o n s  ( s c f ) .  

V  = Volume of w a t e r  v a p o r  c o l l e c t e d  i n  s i l i c a  g e l  c o r r e c t e d  t o  
W s 9 5 t d  s t a n d a r d  c o n d i t i o n s  ( s c f ) ,  

12 ,9  + ,7 
Run # 3 :  E  = ------------------- 

W 5  - X 100  = 2 4 , 3 %  
1 2 , 9  + . I  + 42,213 

M o l e c u [ a r .  w e i g h t  o f  s t a c k  g a s e s :  M = M d ( l - B  + 18 I B  :!. 
6 W 5. US 

Where:  

M 
5 

-- M o l e c u l c ~ ~ -  w e i g h t  o f  s t a c k  gas ,  we t  b a s i s ,  i l b , i { b . - m o l e ) ,  

Md = M o t e c u l a r  w e i q h t  o f  s t a c k  gas ,  d r y  t ~ a s i s . ,  i \ b . / \ b , - m o l e ) .  

Run # 1: M = 30,0 ( 1 -  ,247 1 + 18 i "249 ) = 27.0 C \ b , / l b , - " b o l e ) ,  
5 



Where:  

S t a e k  gas v e l o c i t y :  

V = Average  v e l o c i t y  o f  gas  s t r e a m  i n  s t a c k ,  f t , / s e c .  
5 - - 

= 85.49 f t / s e c  1 (g /g-mole) - (mm H g )  / ( O K ) <  mm H20 
- - / I /  

K 2 
P -- -- 

P i t o t  t u b e  c o e f f i c i e n t , (  d i m e n s i o n l e s s  1 ,  

- . ----- . - . -- . --- . - . -  

T s ( a v g . )  -.,---..- - .---- 

P M 
5 5 

V e l o c i t y  h e a d  o f  s t a c k  gas,  i n ,  H O. 2 

B a r o m e t r i c  p r e s s u r e  a t  measurement  s i t e ,  ( i r ~ , H q ) ~  

a v g ,  
-. \\ v 5 = K p  Cp 

S t a c k  s t a t i c  p r e s s u r e  ( i n , H g ) ,  

A b s o l u t e  s t a c k  gas  p l - e s s u r e ,  < i r l , H g )  =: Phar+ P 
9 

S t a n d a r d  a b s o l u t e  PI -essure ,  C 2 9 , ? 2  i r i  ,Hg  1 

S t a c k  t e m p e r a t u r e ,  i 

k b s o l ~ . ~ e  stac lc  t e c n p e r a t u r e ,  ic't4), = 460 + t , 
S 

N o l e c u l a r  we i y l ~ t  o f '  s i tack g a s ,  w e t  b a s i s ,  ( I h / l t ) - m o  1 . e ) .  

-- -- 
\\  

- - - - 
- - - - -  -\,\I AF) 

Run # 1 :  V = (85,491 ( . 8 0 )  ( ,64) - \  

;'i 

-..-...-. -'..---------.... 
729 

- - -.. -. - - - - - - -- -. ;1 4 3. , '3 2 -f 4: / 
1 5 0 , 0 0 ) ( 2 7 , 0 1 )  



S t a c k  g a s  f l o c ~  r a t e :  

W h e r e :  

Qs d  
=: Ilry v o l u m e t r  i c  s t a c : k  g a s  f l o w  r .a i :e  c o r l - e c t e d  t o  

s t a n d a r d  c o n d i  t i o n $ ,  ( d s c : f / ' h r ) ,  ,.. 

Ci = C r o s s  s e c t i o n a l  a r e a  o f  s t a c k  ( f t .  

3600 = C o n v e r s i o n  f a c t o r ,  s e c , / h r ,  

t =: S t a c k  t e m p e r a t u r e  ( O f ) ,  
5 

T 
0 

=:: A b s o l u t e  s t a c k  t e m p e r a t u r e ,  ( R ) .  
5. 

T =: S t a n d a r d  a b s o l u t e  t e m p e l - a t u l - e ,  r ' 5 2 8 U ~ i ,  
s t  d 

'b a 1- 
= B a r o m e t r i c  p r e s s u r e  a t  m e a s u r e m e n t  s i t e ,  ( i n , H y , ) ,  

Pg 
=: S t a c k  " ? . a t  i c  p r e s s u r e ,  1: i n  , H g .  ! . 

F' = A b s o l u t e  s t a c k  gas  p r e s s u r e ,  i in.!-1s. 1 ;  = Pb,,.. + Pg 
!I 

t ,j =: S t a n d a r d  a b c u t u t e  p r e s s u r e ,  C29.72 i n . t i q ,  j 



E m i s s i o n s  r a t e  f r o m  s t a c k :  

( C ( Q s d )  
E -. -. 5 --- ---. "--"------ - - l b ,  i h r .  

Where:  

E = E m i s s i o n s  r a t e , l b . / h r .  

C = C o n c e n t r a t i o n  of p a r t i c u l a t e  m a t t e r  i n  s t a c k  g a s ,  d r y  b a s i s ,  
c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s  ( q r / d s c f ) ,  

4 = Dry v o l u m e t r i c  s t a c k  g a s  f l o w  r a t e  c : o r r e c t e d  t o  
s t a n d a r d  c o n d i t i o n s ,  ( d s c f / h r ) .  

( , 0 0 6 5 )  ( 1393'997) 
Run # 1: E - - .................... - - 

7 0 0 0  

( . 0 0 6 7 )  ( 1 3 8 7 6 4 4 )  
Run W 2 :  E -. -. --.-..-.-.--------*----..-.----- -.. -- 

7 0 0 0  

( . 0 0 3 6 )  ( 136374.1.) 
Run # 3 :  € - - ..................... -. .... 

7000  

1 , 3  l b .  / h r .  

1 , 3  l b .  / R r .  



T s o k i n e t i c  v a r i a t i o n  : I = --_-------------_----------.-------- 

6 0 O V P A  s s 1'1 I 
W h e r e  : 

I = P e r c e n t  i s o k  i n e t i c  s a m p l i n g .  

1 0 0  = C o n v e r s i o n  t o  p e r c e n t .  

= A b s o l u t e  a v e r a g e  s t a c k  g a s  t e m p e r a t u r e ,  O R ,  

0 , 0 0 2 6 6 9  3 = C o n v e r s i o n  f a c t o r ,  H g  - f t  / m l  - ° R .  

' i c  =: T o t a l  v o l u m e  o f  l i q u i d  c o l l e c t e d  i n  i m p i n g e r s  a n d  s i l i c a  g e l ,  n 

T = A b s o l u t e  a v e r a g e  d r y  g a s  m e t e r  t e m p e r a t u r e ,  O R .  

m  

' b a r  = B a r o m e t r i c  p r e s s u r e  a t  s a m p l i n g  s i t e ,  ( i n , H g ) ,  

h t i  - A v e r a g e  p r e s s u r e  d i f f e r e n t i a l  a c r o s s  t h e  o r  i f a c e  m e t e r ,  (in,H,C 
A 

1 3 , b  = S p e c i f i c  g r a v i t y  o f  m e r c u r y ,  

60 = C o n v e r s i o n  s e c o n d s  t o  m i n u t e s  

0 = T o t a l  s a m p l i n g  t i m e ,  m i n u t e s ,  

=: S t a c k  g a s  v e l o c i t y ,  f t . / s e c ,  

= A b s o l u t e  s t a c k  g a s  P I - e s s u r e ,  i n , H g .  

-> 
= C r o s s  s e c t i o n a l  a r e a  o f  n o z z l e ,  f t " ,  



Stack Gas Emissions - New Jersey Standard: 

Where; Wt(grns) = Total particulate weight in grams 

V t  (cu . f t .1  = Total cubic  f e e t  of  gas sampled 
at f lue conditions.  

Run #1: .0185 x 15.43 = 0.0050 gr/SCF 
45.43 x 1.249 

Run $2: .0180 x 15.43 = 0.0053 gr/SCF 
41.81 x 1.248 

Run #3: .0100 x 15.43 = 0.0029 gr/SCF 
42.48 x 1.243 



VIII. FIELD DATA 
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I RAMCON ernisslons t es t  log shert, cont. I ) A T E ~ H ; ~ ~ ~ - @ !  LCGITICN TFSTNO. / 

SAYPLf 
BOX TEMP. 

( 'F  1 

2 2 s  

a(5 
2 1 2 -  

21s 
2615- 
2 % ~  

~ r a  
aro 
2 1 5. 

'296 
J 

3 1% 

9 If 
21, 
200 

I asc) 

I YPIWCf R 
TtMP 

( ' f  1 

70 

f a  

rC? 

S~ 

su 

~ 3 -  

s5 

523 

~ " d  

J a  

<'a 

6a 
6-23 
c o  

6 0  

6 o 

GAS 
.. 

VOLUME 
~ r n  (lt!) 

W . L O  

Q d . i a  

Pq/ 80 

8'13.20 

P W ,  18- 
@6* 9 0 

F W , ~  6 

9 0 / , s o  

963.50 

? ~ , i  

% 6 . 6 0  

?IWO 

q r / . q  o 
7 / 3 9  
$'I& .W 

9/7,-7 o 
71 9 &F 

- -- -- 

T R A Y I R S t  I S4MPLI IC  VACUUM 
POINT T l M t  1 m H g  

0 ( m ~ n )  (in. Hg) 

2 1s. A 2  ' d . 5  

-- .A 

1 

I 1 

i I I 

ORflCf D l f f .  
PRfSSURE 

AH (11 H 2 0 )  

2,3 

I, p 
/ I  6 
/ (3 
9.9s 

Y J N 
4,s 
3** r 
&S 

/, t9 
5 .  

5, q 
q, 0 

4, o 

# 90 

1 

S l h C H  
TEMP 
If ('I 1 

'17 7 
$77' 

d l  '? 
dl 
d? 8 
2 7 5  

27 s 
2 -5 

37 8 
228 

2%- 
a> t 
3?  I 

2-12.. 

a-) o 
4 <c 
+3 

CllS SAMPLE T f M P . I ' f  1 

d t S  
2 . -5 

& a  
. J A  

3 
y 
L/ 

c 

I 

V ~ L O C l I Y  
HfAD 
LPs ( ~ n  Hfl1 

, $0 

, 4 P 

9 o 
3s 

, 2  

1 .  I 
/ 

/, o 
/ 3 /  
5 5  

13 S 
1 , ~  

1 ,  2 
. , 90 

t $0 

,70 

, d o  

II 

??8Jp  
93 I L T : ~ ~  

IS:,& 

/5:28 

S O  

I 

1 
I 

+- -* -- 
I 

I I 

out 

~2 
I 

8' 'J72 d 

3 
, 

I 

. C F  

I I --- - 

9 s $4'9 
46 ft72 - 
~ ( 9 7 ~  

3 
3 
4\ 

5 
G 

dC 

IL_L 
;i 

? 
" - 
-J 

I 

w8/ 

74 

I ' +' 
I 

77 fl 

d333 i r . 3 ~  
a.36 
15~4i3 

i s ' $ ; ;  

/s14q' - 
I<??/'- ./ I c . s ~  
. /5*5z 

a,sc{ , 

15'56 
b . 5 ~  

6.0 
b-a 
~ , s  
4.0 
j d  

~6t5 

&,a 
L ,  6 

S , - O  
lk& 
I 

2,s 

478a'73 

q~r47.1 
lo0 f Y?Y 
/a gP7y 
B Y  7974 

L( 8 f ~ ~  
9 5 ~ # ~ 5 ~  
96 65r74 
9 8 847 
78 *by 



RAMCON ENVIRONMENTAL CORPORATION 

m a t i o n  Hew;# W . x  
Operatnr Sl )m T v A m  cR 
Date 
rn No. 1 - 
~amule mx ~ o .  L I 

L 

Mer Box No. 
m t e r H @  

Probe Heater Setting 7-- 
I.,eaIc Rate, d/min. (cfmjT.007 SF ji 'u- 
Probe Liner mterial Py key 
Static Pressure, mn Hg (h. WJ) , / //3 4 
F i l t e r  No. 1412 z3 y 3  

SchaMtic of Stack Cross Section 

L ., q-':3. 

4- i 
3 

o 
6 

a 
4. s 
30 

3,O 

6 

/1 
J 

Y 

L 

7 - S f . 3 0  

r 5 3 . 3 '  

7 ' s5  '30 

7)57:30 

'7clC. 33 

35* 

24 3 

ti25 ;I 

ar P 
a s 7  
2s ( 

a61 
2s)' / - 

/, I 

, 3 0  

,Yo 
, 60 

,33 

/, o 
G O  

/30 

413 
/. 2 

It6 
2 L3 
yt I 

3# s 
1, 

930.95 

931.30 

43.3.90 

9%- 
93;).~a 
43  7. F b  

Y ~ L X P  
pYZ/vd 

PC( 
7 6 " ~ ~  

7'1'6 k 2 x 5 .  

A%$ 

8 0  7(6a 

pa 7 f d 4  

sa 

ru 

,323 

aao 
220 

32s 

a2  5 

8 3  
P(7' 
S 6 7 s 7 i p  
7067 

SO 

6 0  
G 4 

6' 
65 

72*&x 
6 3  

b y  a 20 165 





RAt4CON ENVIRONMENTAL CORPORATION 
I 

L o w  t ion 
Operator 
Date - - -  

I - .  
Rlln No. '3 
Sanmle Box No. - 
Meter Box No. 
Meter H @ 
C Factor 
Pitot ' I tbe  Cbeff icient CD . PA 

Ambient Tanperature d~~ 

I 
-ic 
Assuned MistUte, % 3 g, w"; 
Probe Length, m ( f t ) ~ -  O I ~ ~ I - N C  

Nozzle Identification 1 
Avg. Calibrated Nozzle Did. , (&I. ),.m f' 
~ro$e Heat 
Laak Rate, 

40. r. <*JC >IJ_c' P 

.er setting .5 > 
1113/min.(cfm) / 6 j q  &- SrS"u~lc  

F i l t e r  No. 

Schematic of Stack Cross Section 





IX. CALIBRATIONS 



( 4 3 )  

M1:TEH 15OW CALl BRAT1 ON DATA AND CALCULATl ON FORM 

( E n g l  1 s11 ti111 ts ) 

Iia ro1w.t r i c p r r s s ~ l r i ~ ,  1 ,  = 3 , . I 3 I j r  1 1  Swn 
C;J s vo I 11n)t> 

IJr I l I c .cb  L ~ c . t  tc -st  

m;inol~tc-t c! r met c r  n w  t c r 
s v t t i ~ l ~  ( \ IL , ) ,  

(ail, , 3 
f t 3  ! f t  i I I  . 1I2O 

I 5 1 I i 
0 . .5 I I 

1.11, 
i n .  
1!,)0 - 
o . 5  
- 
l . O  

J . S  
-- 
2 . 0  
- 
3 . 0  

4.0 

AH 
1 3 . 6  

U.0:368 

0.0737 

0 .110  

0.147 
. 

0 .221  
-- - - -- - -  

0.294 

VK P b ( t d  + 460)  
y .  = 
1 AH 

' 1  + - )  1 3 . 0  ( + 460)  

- - - - - - - - - 

- ---. . - - . . -- - - - - - - . . - --- - . - - -, 

. - - . - -. . -- - . -- .- - - -- 

-- .- - --- -. _. .-. 

,. 
(t + 460)  O 

mc , = -------- 0.0317 -. . AH - -. -- [ ] ' b ( ' n  + 4 6 0 )  

- - -  . - . . . . - - 

. - - - - - - . - - - - -- - - - - - . - -. 

- - . . - - - .- - - . . - - - - - - - - . - - - - 

- - - - -. - .- - - - -A - - - 

- __ .- . .  _ _ -  . 



( 4 4 )  

METER BOX CALIBRATION DATA AND CALCULATION FORM 

(English units) 

Lli, 
in. 
L:,u - 

.- AH .- 
13 .6  

V P b ( t d  + 4 6 0 )  
J' = -  k' 

I AH 
\:,,(P,, + -) (t + 460 )  

13 .6  

(t + 460) O A 

a@. = 0.0317 AH [ ° ] ' ( 'n  + 4 6 0 )  



(45) 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Date - 
A 9 P6 Thermocouple number flEi h d k  

Ambient temperature O C  Barometric pressure $q,  9 5 i n .  Hg 

II Calibrator rcrr, Reference: mercury-in-glass / 
other  

a Type o f  calibration system used. 

b[(ref temp, O C  + 2 7 3 )  - ( test  thermom t e m p ,  OC + 273)] 10011.5 % -  
ref temp, O C  + 273  - 

Qual i ty  Assurance Handbook M5-2.5 

Temperature 
d i f f e r e n c e ,  b 

% 

0 

L /  1 Yo 

I 

Reference 
p o i n t  

number 

P 

a 
L- 

Reference 
thermometer 
temperature, 

OC 

,,y 

2 4% 

7 7 . 7 -  

sourcea 
( s p e c i f y )  

hA$ + 
0 n A A  

' f cL+./4& 

7.zy - 57 

Thermocouple 
potentiometer 
temperature, 

OC 

/PO J~ 

33.4 

-7 -> c- 
F- 



( 4 6 )  

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Date 4 -/? - 86 e r m o c o u e  number i,I:.~57",/A,&4~ 
Ambient temperature 2 Y O C  Barometric pressure ,>;>, i'-b i n .  Hg 

C Y  
Cal ibrator  j Lvcl? Reference : mercury-in-glass C/ 

other  

a Type ,- o f  c a l i b r a t i o n  system used.  - 
b [ ( r e f  temp. O C  + 273) - ( test  thermom temp, 'C + 27311 100<1.5%. 

r e f  temp. O C  + 273 - 

Temperature 
d i f f e r e n c e ,  b 

% 

o 
I 

C,' 

- 

Quality Assurance Handbook M5-2.5 

Thermocouple 
potentiometer 
temperature, 

O C  

2 J <. 
- - . . 

L 

C- 7% /-- 

Reference 
thermometer 
temperature, 

O C  

a q  c 
,- 

,-. 
i 211 : 

7 2 >-- 

Reference 
p o i n t  

number 

A 

L 

.- 

-- 

sourcea 
( s p e c i f y )  

tN U 
&,$.-.** Y 

&j 
&A- * / -  - / 4 , ~ # :  .' . 

' 7 3  
3 1  LLt:* 

7 - ' Y  97 



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

i, 

Da tc Tl~errnocouple number 5\ 
Ambient t e m p e r a t u r e  C Baromet r i c  x%L in. Hg I *-- C a l i b r a t o r  d ~ e f e r e n c e :  mercu ry - in -g l a s s  

a E \ ? e r y  3 0 ° C  ( 5 0 ° F )  1 0 1  ~.<:cll ~riclencr p o l n t .  

''Type of c a l l b r a t l o l l  :;ys: ern u s e d .  
( r e f  temp, O C  + 2 7 3 )  - ( t e s t  thermom temp, OC + 2 - 1 3 }  

I f ,  1 t I , C'(- ' ?-73 1004 1 .57; - - 

Temperaturec 
d i f f e r e n c e ,  

% 

Q0\ u 

60570 

0050/F 

Refe rence  
p o i n t ,  

number 

N 

s o u r c e b  
(specify) 

TLce-$\xq 

&ha, 

I 

C, 

7 2 /C, 1 L' /; . 

Refe rence  
thermometer  
t e m p e r a t u r e ,  

OC 

TX' G 

xsx F 

I I 

I 
i 

Thermocouple 
p o t e n t i o m e t e r  
t e m p e r a t u r e ,  

O C  

-?ii 7 

x\.r 7 

3x5 F 3%:' f 

i 
76-7 

C / .  

\-k,,=ht 1 I yT? 
i 

4.. 2 y - 3 7  / 
6 ,  

7 z ,A- 



Lear Siegler Stack Sampler 

Heating Probe Calibration 

Probe No. 1 Probe Length ------- 

Date of  Calibration 4 - 3  * 86 Signature 

Name of Company to  be tested 

Note: 3 f t .  probe - 5 min. warmup 
6 f t .  probe - 15 min. warmup 
10 f t .  probe - 30 min. warmup 
Calibration flow rate = . 7 5  CFM 

- ----- -- - 
0 2 3 .4 I u c 6 8 

F o r m  So. EED-17-2 I'RORE ItEAT SEI"I'I:;(; ( X )  



A491 
RAHCOH ENVIRONHE AL COWORATION 

Lear Siegler Stack Sampler 

Nozzle Diameter Calibration 

Date Signature 

Nozzle No. Average Diameter Nozzle No. Average Diamter 

1 7 
2 8 
3 9 
4 10 
5 11 
6 12 

Pitot Tube Calibration (S Type) 

Pitot Tube Identification No. S \ a R--2 1-87 
\ \ 

Calibrated by: C .- 

I & (SIDE A) 10.x] 

"A" SIDE CALIBRATION 

3 
1lcp(s)-?,(* OR 8) I 

AVERAGE DEVIATION - U(A OR B) - 1 *- MUST BE - < 0.01 

3 

C p ( d  

c/.cScz 
C .?62 

Cpfe) = Cp(~td) 
Form No. EED-17-1 

DEVIATION 

cP (R] zp (A) 

C! 
G 

AP ( 6 )  
cm Hz0 
(in. H20) 

1 .ST 
\ s o \  

Run No. 

1 

2 

"B" SIDE CALIBRATION ' 

0 

Ap etd 
cm H20 
(in. H20) 

I . 0  l 

Gtd5 
3 

cp (8)  

(, . ? c,i- 

f 1 y(.Z 
c,7Ci~, 
~;754 

0.3~1 
0 

1 

DEVIATION - 
Cp (s) -Cp (B) 

lc;.cc ( 

r o . c ~ c ~ 3  

- o.e,o') I 

Ap(8) 
cm Hz0 
in. H20) 

I .S:i  

1 ,  
( , I  .G.G 

5 (SIDE 0 )  

Run No. 

1 

2 

1 

I 3 

bp e t d  
cm H20 
(In. H20) 

/ . G I  

( ) .LC 



X. RAtUCON PERSONNEL 



(50) 

RAMCON Environmentel Stack Test Team 

Sumner Buck - President 

Sumner Buck is the President of RAMCON Environmental. He is a 

graduate of the EPA 450 "Source Sampling for Particulate Pollutantsn 

course and the 474 "Continuous Emissions Monitoringn course all 

given at RTP. Mr. Ruck is a qualified V.E. reader with current 

certification. Mr. Ruck has personally sampled over 400 stacks 

including over 300 asphalt plants. He is 42 years old and a 

graduate of the University of Mississippi with graduate studies at 

Memphis State University and State Technical Institute of Memphis. 

Sam Turner - Field Supervisor 

Sam Turner has five years experience in the Air Division and is 

our field supervisor. He has sampled over 30 large boiler stacks 

and approximately 200 asphalt plants. He is a graduate of State 

Technical Institute of Memphis, and holds an Associate Degree i n  

Environmental Engineering. He also has current certification as a 

V.E. reader. 
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