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DIVISION OF ENVIRONMENTAL MANAGEMENT 

Air Quality Section 

April 9, 1990 

M E M O R A N D U M  

To : Ken SmackIGene T o ~ e  

From: Shannon M. Vogel 

Subject: Lee Paving Company 
Aberdeen, Moore County, North Carolina 
Particulate Emissions Testing of a 
Rotary drum mix asphalt plant 
Performed on September 28, 1989 by 
Ramcon Environmental Corporation 

A report of the subject testing has been reviewed and is found to be 
acceptable. The results appear reliable and den~onstrate that con~pliance 
with the applicable emissions standards was being achieved during the 
test period . 

The emission standard that applies to the subject facility is 40 CFR 
60, Subpart I, STANDARDS OF PERFORhlANCE FOR HOT MIX ASPHALT FACILITIES. 
Subpart I limits particulate emissions to 0.04 grains per dry standard 
cubic foot. 

The masimum permitted capacity stated in permit No. 2225R4 is 250 
tons per hour. Due to unusually wet. aggregate the plant was operating at 
a capacity of only 130.5 ton per hour during the test period. The 
percent moisture in the sample gas (ranging from 27 and 32 percent) 
confirms that a great deal. of moisture was being removed from the 
aggregate. The average emission concentration demonstrated by the test 
results was 0.0212 grains per dry standard cubic foot. 

Compliance was demonstrated. 

cc: Central Pile by way of Earl McCune 
Mike Aldridge 



AQ. 26 Revised 3/ 1 / 84 

NORTH CAROLINA DIVISION OF ENVIRONMENTAL MANAGEMENT 

Air Quality Action Request 
Computer - 

Name Locat ion Reg/Co. /~rem. Nc 

LEE PAVING CO. Aberdeen (Moore) 6/63/00025 
Contact Telephone 
Boyd Herring 
Type Action: a - EE - SR - PC - VE - PI - Other 

Air Program Status 03 9 3 Class A1A Chl3 

Action Requested By: Address/Phone Rec'd Date 
EMC 
Last Insp. Date 6-27-89 Action Date 9-28-89 Next Insp. Date 4-1-90 

Permit 2225R4 Issued 3-15-89 Expires 7-1-90 Stip. # Met Y/N 

Recommendations: I Signature Date 
Await results of test review I I 

I Gene Towe /[ - I / -? :  
Dist: Yellow (Central File) - Blue (Region) - White (opt.) Specify Mike Aldridge 

1. On 9-28-89 Lee Paving Co. conducted a performance for particulates on a new 250 TPH rotary 
drum asphalt plant as required by Permit No. 2225R4. The plant is controlled by a baghouse 
with 8008 square feet of filter area. This is an NSPS source and the allowable particulate 
emission rate is .04 gr/dscf . The testing firm was Ramcon Environmental Corporation. The 
test engineer was Ken Almendinger, and his assistant was Murphy O'Neil. The following 
parameters were obtained: 

a. Duct size (rectangular) ---------- 27.5" x 40.5" 
b. Distance before ports ------------ 250" B~gBHVP L I. . 7% 
c. Distance after ports ------------- 24" ' ' 1  

3 0 d. Number of test points ------------ i 

e. Number of runs ------------------- 3 OCT 1 2 1989 
f. Time per run ..................... 60 minutes 
g. Leak test after each run --------- less than .02 cfm AIR QUALITV TECH SERJILLS 
h. Process rate during test --------- 130.5 TPH (average) 
i. Maximum process rate ------------- 250 TPH 

.i- - 
2. As you can see, the process rate during the test was considerably lower than the design rate 

The reason for this is the recent heavy storms and rain has resulted in a high moisture 
content in the material. 

Moisture Content Calc. Actual Moisture Content 

Sand - - 6 % 
Screenings - - 6 % 
Stone - - 3 % 

T(rrAL (actual) = 4.68 % 



Lee Paving Co. 
Page 2 

3. The excess moisture was causing the baghouse to clog-up. When this reaches a critical point 
the plant will automatically shut down and a three hour cleaning process will have to be 
performed. An attempt was made during the test to run the plant at 160 TPH and the 
magnehelic gauge showed a pressure increase of about 18 inches of water. Therefore, the plar 
had to be turned back to about 120-130 TPH. 

At this time the manufacturer was called to obtain directions on how to increae the pulse 
time on the baghouse. The present pulse time was about every 20 seconds. The mandacturer 
suggested every 10 seconds. After the adjustment was made another attempt was made to 
increase the production rate and again the baghouse pressure began to increase. 

4. The following is a list of the average production rate during the three test runs. 

PRODUCTION RATE 

TOTAL - - 1827.02114 = 130.5 TPH Average Production Rate 

5. I observed 0% opacity during the entire test. 

6. Overall, the performance appeared to be conducted in a proper manner. 



L E E  P A P I N G  COMPANY 
A B E R C E E N ,  MOORE C C U N T Y ,  NOR?! C A 3 0 L I N A  
ROTARY DRC!! H I X  A S P H A L T  T L A N T  
S E P T E H B E P .  2 9 ,  1983 

ELL CATS 

RLG S T A R ?  T I N E  
RUN F I E I S H  T I M E  

,. NUNBER C? S A H P L E  F Z I N T S  3 2 3 3 3 0 

T h e t a  T H S T  RUN T I H E ,  NIIIL'TBS 60 60 

D n N O Z Z L E  C I A L S T E R ,  I N C A E S  0.300 0.300 0.30C 

A n  N O X L E  A R E A ,  $2. I N .  0,0701 C.07C7 0.0707 

CF P Z T O ?  T U B E  C O Z F P I C I ? N T  0.840 0.840 0.840 

F G A E  K E T S R  C A L ,  F A C X R  1,011 1,011 1.011 

?33r BAR1HZTR:C P R ~ s S V R P ,  E N ,  H; 30.16 30.16 30.16 

Celts H AV3. F R E S S .  C I l F E R E N T I B L  O F  1,817 1.767 1.481 
O E I F I C P  H Z T S R .  I N .  H;D 

V E ~  s td !  H E T E R X D  G A S  V0;UHE A? C R Y  45,466 44.116 45.102 
S T A N l A B C  CCNC:TiONS,  C S C F  

YWC V O L E K E  O F  H A T E R  C 3 L L E C T E z  456.0 366.0 346.0 
I N  I M P I N Z E R S  i 5ZSI?CA! /T ,  HL 

V w c ( ~ t d l  V O L M 6  O P  P A T E E  V A P S R ,  S C F  

f n N O i Z  F R h C T I C I  3 P  L R Y  GAS 0.579 0.719 C.734 

8 3 :  CC:, 6 8~ V O L U Y Z ,  p p  c 2 
- ' a *  5.3 4.: 

3N: N!, % 3'1' VZIUKE. DRY 8 5 .  (! B E . ?  83.5 

j! d DRY K L E C J i h R  XT., ;,'#-MC;i 15.14 :9.19 :!.16 



L I E  ?AV:Ei C3LPANT 
A B E R D Z N  , H 3 0 E E  C 0 3 N Y  ', NOF?S CAR0L:NA 
R3TARY C2UM H I X  A j P H K T  PLANT 
SEPTEKSEP. 2 E t  1954 

RU!! NUlrjER 

PsZit:: GAS STAT:: P R E S S , .  IK. 420 C .  3 1  C .?1 C . C ;  

f S XbSO;!!TE GAS F R l S S ,  18. AS. 30.16 3C.15 3C.16 

? S F  STACK ChS T E M P . ,  CE;. F :41 - -,J 7 1  2 2 9  

S S E  E1 SUM 3 F  SQ?Ai?i R 3 0 T S  OF 2 2 , " 1 6 1  i3.227C 2:.31?6 
!'EL3CIT? P R E S S .  7 A L U I S  

f 3  CUCT CIAMETE3.  I N X E S  

AS? t C C T  AREA, SCYARE FEET 1 , 7 3 4  7.734 7.734 

; s GAS FLOh' RATE,  WET ACFH 250E5 24231 14182 

gstd GAS P L l W  RATE, 3RY SCPEI 12933 13378 13699 

ffin SAMPLE WEIGST, G R A L j  3.05CI 6.0477 0,0676 

cs PART,  CONClNTRATION GR/DSCP 0.017C O.Q!61 0.0:OO 

PCLLUTLHT #.\SS RATS CALC, 1.89 1.91 3.5: ,/ 
FROM CONCENTIATISN,  t / H R  

plr i  P0;LUTAI'T HAES RATE CALC, 1.74 1 .66  3.04 
PRO!! AREA R A T I 3 ,  # / H R  

t !  % I S J K I N E T I C  9: . 3  9 6 . 5  8 6 . 5  

pa: avq AlIEERGE OF pari & parc 1.81 1.79 3.2E 

:EX ZEXCESSAI?. '16.1 59.6 1 2 6  .? 

F "FP" FACT3R,  CU F7,'HIL BTC 





ENVIRONMENTAL CORPORATION 

ENV. MANAGEMENT 
FAYETTEVILLE REG. OFFIa 

SOURCE SAMPLING 
for 

PARTICULATE EMISSIONS 
LEE PAVING COMPANY 

ABERDEEN, NORTH CAROLINA 
September 28, 1989 

Lee -~aviQ Company 

G. Sumner Buck, Ill 
President 

l h  4&4&?&&- 

Ken Allmendinaer / 
Field ~upervis6r 

Y 

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112 
TELEPHONE 800/4584567 IN TENNESSEE 901/4587000 FAX 901-458-3868 



ENVIRONMENTAL CORPORATION 

October 18, 1989 

Mr. Lany Oldham 
Lee Paving Company 
P.O. Drawer 1 109 
Stanford, NC 27330 

Re: Particulate Emissions Test: Aberdeen, North Carolina 

Dear Mr. Oldham: 

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

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

Mr. Gene Towe 
North Carolina Department 
of Natural Resources 
Wachovia Bldg. Suite 714 
Fayetteville, NC 28301 

You will need to keep one copy of the report at the plant. We certainly have enjoyed. 
working with you. Please let us know if we can be of further assistance. 

Buck. Ill 
President 

Enclosures 

R A M C O N  BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112 
TUEPHONE 800/458-4567 IN TENNESSEE 901/456-7000 FAX 001-4563868 
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On September 28,1989 personnel from RAMCON Environmental Corporation 

conducted a source emissions test for particulate emissions compliance at 
Lee Paving Company's Astec drum mix asphalt plant located in Aberdeen, 

North Carolina RAMCON personnel conducting the test were Ken 

Allmendinger, Field Supervisor and Murphy O'Neal. Kim Hipson was 

responsible for the laboratory analysis including taring the beakers and filters 
and recording final data in the laboratofy record books. Custody of the 

samples was limited to Mr. Allmendinger and Ms. Hipson. 

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

from this plant's baghouse is below or equal to the allowable N.S.P.S. 
emissions limit set by US EPA and the State of North Carolina. 

Table I summarizes the test results. The grain loading limitation for EPA is .04 

gr/dscf as specified in 39 FR 9314, March 8, 1974, 60.92 Standards for 

Particulate Matter (A), as amended. The allowable emissions for the State of 

North Carolina are the same as those set by EPA 

Mr. Gene Towe of North Carolina's Department of Natural Resources observed 

the testing conducted by RAMCON Environmental. 



TABLE I 

SUMMARY OF TEST RESULTS 

September 28, 1989 

Test Grain lsokinetic Actual 
BUQ Time LoadinP Variation Emissions 

Average: 0.021 2 gr/DSCF 2.3 Ibs/hr 

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

runs was below the .04 gr/DSCF allowable emissions limitation set by EPA 

and the State of North Carolina Therefore, the plant is operating in 

compliance with State and Federal Standards. 

A Method Used: Method 5 source sampling was conducted in accordance 

with requirements of the U.S. Environmental Ptotection Agency as set forth in 

39 FR 9314, March 8,1974,6033, as amended. 

B. Problems Encountered: No problems were encountered that affected 

testing. 
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C. Sampling Site: The emissions test was conducted after a baghouse on a 
rectangular stack measuring 40.5' x 27.5' with an equivalent diameter of 32.8". 
Fw sampling ports were placed 24.0' down (0.7 diameters upstream) from the . 

top of the stack and 252 up (7.7 diameters downstream) from the last flow 
disturbance. The ports were evenly spaced on 8.1" centers. The two outside 

ports are 4.0' from the side walls of the stack. Thirty points were sampled, 
six through each port for two minutes each. 

- - 
Points 

*Measurements 
5.5" standoff. 



N. THE SOURCE 



Lee Paving employs an Astec drum mix asphatt 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 suffident hot asphalt oil to bind the mixture 

together. After the hot asphatt 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 then compacted with a heavy roller 
to produce the final product. 

The following to 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 indined weigh conveyor, then to a rotating drum for 

continuous mixing and drying at approximately 300°F. The required amount of 
hot asphatt 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 a 
conveyor. The hot asphalt mix is then discharged from the storage silo 

through a slide gate into waiting dump trucks which transports 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 used a burner fired with #2 fuel oil to heat air to dry the 

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

air is drawn into the system via an exhaust fan. After passing through the gas 

burner and the mixing drum, the air passes through a baghouse. The 
baghouse is manufactured by Astec. The exhaust gasses are drawn through 

the baghouse and discharged to the atmosphere through the stack. The 

design pressure drop across the tube sheet is 2-6 inches of water. The 
particulate matter, which is removed by the baghouse, is reinjected into the 
drum mixer. 





- .  e-+ - .z: 

Rggrugab bfns: ':virgin aggregate ts fsd indiwidually into each 
of bias @ type. It b meterd oato a conveyor belt 
rrrntldng md.r tbe bins to r shaker screen, The proporation af 
eQcb aggregate type fs determind by the fob mix fannula and 
peeset to be metered out to met these spedbstions,  
. 4,' a). . "- 
PreIhhry  oversize screen: The aggregate is fed through s 5 -. 
shaker scremn where oversize rocks cmc2 foreign material is  
screened ou t  of the I&, 

W e i g h  conveyor beIt: The aggregate is conveyed to the rotary 
drum dryer on a conveyor balt which weighs the material. The 
production =be fs determine& by this w e i g h t  reading. 

Rotary d&m ctryer/mixer: The aggregate is fed into the rotary 
drum dryer where it is tumbIed by flighting into a veil in fkont 
of a ttme ubich drives air the moisture, .-ther mixhg is 
aIso accanpIbhect in this drum- Hot liquid. asphalt is fojected 
approxbnatedy one-thirb of the way down the inclined drum 

.- - where it b mixed with the aggregate, 
. . 

Burner: The Cue& Wed burner is used to provide the Flame 
wbiotr. drys the aggregate- 

Ellock off bafbhg: A Aeling pIate is inserted in the 
mdirtpw side plenum a8 a knock out  foe heavy prtkhs io. the .. ..- 
afr stream. These particles fa to the bottan of the beghoube, 

& b -  

Baghouse: The hot gases are pulkd through the bags in to  the 
dsaa d r  plenum, The solid particulate matter fs trapped on the 
dus t  coat buildup on the bags, A beg dt#ning cyde consisting 
of jet burst of air from the inside fo r  clean air side) o t  the 
bags sends a large bubble of air down the inside of the :bags 
shaking loose buildup on the bag surface. This p a r t i e t e  
matter is collected at the bottan of t h e  baghouse and reiujected 
in- the drum mixer where it is used as part of the finished 
proiect- 

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

Conveyor to  surge/storage bin: The finished product of 
aggregate mired with liquid asphalt is conveyed to s surge bin, 

Surge/Storage bin: The asphdtic cement is dumped into this 
surge birr and, metered o u t  to dump trucks uhich pull 
undernemth e slide gate at the bottom of the  bin, 

Control/operators houset The entire plant operation is controlled 
from th i s  operator's house,. 

Truck Loadfng scale: As t h e  trucks receive the asphalt from 
the  storage/surge bin they are weighed- oh the Loadfng soale 
which teUS the plant operator the amount of  asphalt. that' i s  
being trucked- on each individual 1oaL 

meE Storage 

Stack 
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DATA SUMMARY 

Plant  - 
1. Manufacturer of p lant  C 5 f ~ c  
2. Wsigned maximum operating capacity 270 TPH @ 5% moisture. - 
3. Actual operation rate 5 d f i f l ~ '  TPH @ 4.6 8 % moisture. 

4. s t a r t u p  date  9 /a6 /~4  - 
5. ~ y p e  of f u e l  used i n  dryer ZN~UVP~~RI- ~- f&  
6. Quanity of fue l  consumption 

Aggregate r 

7. Name/type of mix - ( h v y  adfy S V ~ F ~ C ~  c a r ~ ~ w  - 
8. Percent asphal t  in mix %. 

9. Temperature of asphal t  3d0" F . 
10. Sieve/Screening analysis:  % Passing; 

Baghouse 

11. Manufacturer As ?LC . 
12. No. of bags 3~ 7 . Type of bags &b/??$,y . 
13. A i r  t o  c l o t h  ratio 9.z k . -signed ACFM . 
14. Square f e e t  of bags J)do f . 
15. Type of cleaning; pulse jet , , reverse a i r  

I 

plenum pulse , other  

16. Cleaning cycle  t i m e  & * / * N Q ~  5 . 
17. In terval  between cleaning cycle  /b -5EcdddX . 
18. Pressure drop across baghouse LTx psi.  

19. Pulse pressure on cleaning cycle psi.  

COMPANY NAME 3. PA (/;l/d 66- DATE 

COMPANY REPRESENTATIVE f 7%& 
Pnrm PRWP-n'I 



(8) 
PLANT DATA 

COMPANY NAME LEE \ 

I&& e0. 
COMPANY  REP.^&^ %M DATE q/ag/BF PHONE x 7 7 d  -373L 
DATA SOURCE 5'.'.#&f P b ~ f  

r 

PLANT LOCATION kd~k&/t/, /1/' CJ 
PLANT MFG. 

/ 

PLANT MODEL # PLANT TYPE 

MIX SPECIFICATION # OIL SPECIFICATION # 

REC # 0 4  

- Venturi 
-Baghouse 

Pressure 
Drop 

Inches 
Water 

Mix 
Temp. 

OF 

Liquid 
Asphalt 

TPH 

. o 9:3a ~ r '  1 a f s 6  7 3d0' - 
499!~5 $-q / 4Sc3a- - 3no 

/B.'oo f3 /L 6 29 0 
! 0.' 30 / 3 / ' ? % I 3 8  - 6 >? 29 - 5- 7 s  - 

4 ~ - f 4 f  L 3 a.6 r 311 12 
I I 1 8 ~  - ,3a 6.0s =97 3 . r  

I 

Burner 
Sett ing 

Time 
24 Hour Aggregate 

TPH 

I 

- ~ u e l  OLL )L 
Nat. Gas- 

Propane, 
Coal - Recycle 

TPH 





V. EQUIPMENT USED 

Equipment used on conducting the particulate emissions test 

was: 

A. The Lear Siegler PM-100 stack sampler with appropriate 

auxiliary equipment and glassware. The train was set up 

according to the schematic on the nex page. 

8. An Airguide Instruments Model 2 11 -8 (uncorrected) aneroid 

barometer was used to check the barometric pressure. 

C. Weston dial thermometers are used to check meter tern- 

peratures. An Analogic Model 2572 Digital Thermocouple i s  

used for stack temperatures. 

0. A Hays 621 Analyzer was used to measure the oxygen, carbon 

dioxide and carbon monoxide content of the stack gases. For 

non-combustion sources, A Bacharach Instrument Company 

Fyrite i s  used for the gas analysis. 

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

with a porosity of .03 microns. 

F. The acetone i s  reagent grade or ACS grade with a residue of 

1 .001. - 

Form #REC-07 



VI. LABORATORY PROCEDURES & RESULTS 



t. FWRqadon 

A ALTERS: Fiberglass 4. sampling filters are prepared as follows: 

Filtersareremovedfromtheirboxand numberect onthe backside with a 
felt pen. It16 numbering system is continuous from job to job, The fitters 
are pbmd in a deskstw to &y for at least 24 hours. Clean piastic petri 
dishes, dso numbered, top and batbom, are placed in the desiccator with 
the  fit&^^. After de&mtion, the fnterS am removed, one at a time, and 
weighed on the Sartorius analytical balance then placed in the 
correspondingly numbered peld dish. Weights are then recorded in the lab 
record books Three fitters am used for each complete particulate source 
missbns test and there should be several extra fitters induded as spares. 

6. SILICA GEL SiLb Gel used for the test is prepared as follows: 

A p p m h W y  200 p of silica gel is placed in a wide mouth '~asoc? type jar 
anddriedinan~at175'CfwtuK,hows. Theopesrjarsarerernoved 
andplacedins desiccaCor until cool for tWO hours and then tightly sealed. 
The jars are then numbed and weighed on the triple beam balance to the 
dosest tenth of a gram. This weight is recorded for each sealed jar. The 
number of silica gel jars used is the same as the number of f i  tters. Silica gel 
should be indicating type, GI6 mesh. 

If ,  Post - Testing Lab Analysis 
. . 

A FILTERS: The filters are returned to the lab in their sealed petri dishes. In 
the lab, the dishes am opened and placed into a desiccamor for at least 24 
hours. Then the fibcs are wleighed conttnuously every six hows until a 
constant weight is achieved Alt data is recorded on the laboratory forms 
that wilt be bound in the test report, 

6. SILICA OEL: The silica gel used in the stack test is returned to the 
appropriate mason jar and sealed for transport to the labor- where it is 
reweighed to a constant weight on atriple beam balance to the nearest- 
afagram. 



C. PROBE RNSNOS: In all tests vuhero a probe washout anstysis 's 
~,thisisaeoompllshedin~withprocechm#ispeci l iedin 
' E P A ~ M e t h o d S .  Thesesamplesam~edtothelabin~ed 
msonjarsltwanalysia ThefronthaifofthefUterholderbwashedin 

WIfh the seme procedures md idudd with the probe wash. 
~0rRCSqadeacetoneisuseda~tttesolvent ThebackhaWofthe 
fibf hdder 'w washed with d e i o n i  water into the impinger catch br 
approprsabeanalysis- 

D. IMPINGER CATCH: In some testing cases, the liquid colleded in the 
irnpingeR must be analyred for solid content Thii involves a s i m i i  
ptocedure to the probe wash SOWS determination, except that the liquid is . .  water. 

E ACmNE: A blank analysis of acebone is conducted from the one gallon 
g4ss amtainer used in the Reld preparation. This acetone was used in the 
field for rinsing the probe, node, and top haif of the fitter holder. A blank 
a n a t y s i s i s p e r f o r m e d p r i o r ~ ~ m a U n e w ~ a ) a c e t o n e  
received from the rmmkkm to insute that the quality of the acetone used 
will be exceed the .001% residual purity standard. 

When sampling sources high in moisture content, (such as asphalt plants) the fib 
paper sometimes sticks to the fher holder. When removing the Rlter, it may k. 
In order to rmhtah control of any small pieces of filter paper which may be easily 
lost, they are washed with acetone into the probe washing. Thii makes the fnter 
weight I i i  (sometimes negathrs) and the probe wash #nespondingly heavier. 
this labwahxy ptocedure is taught by EPA in the 'Quality Assurance for Source 
Emissions Workshop' at Research Triangle Park and is approved by EPA. 



T h e S a r t o r i u s ~ i s a m v a d a a t  rngandhasama>dmumcapacityab2Mlgtams, 
The bal8nca peeision (standard m) is 0.05 mg Before weighing act 'bm, the 
b a b n c e s h o u l d m b e ~  Thissbepshouldbet8k8nmre€wefym*8~af 
weighings. T a d o t h i s , t h e b a Q n r v r Q h O U k t ~ d t ~ a d ~ ~ t h e Z e m *  
position The beam amrst h e r  (m th@ low# left hand side toward the tear of the 
balance) is then sbwly pre#rsed damward to the W relesse position. The lighted vernier 
scale on the front of the c a b i i  shoukl align with the "zerom with the mark on the cabinet 
If it is not so aligned, the w e n t  knob on the right hand side (near the rear of the 
cabinet~sh0uldbetunecCcarefuayuntilthemarks~- Nowreturnthebemanestto 
the hodzmtal arrest position, The balance is now -. 

To weigh an ibem, itislbift placed on the pan. And the sliding doors are dosed to avdd 
a i r c p r r r e n t m -  Theweightadjustmmknobontherighthanclsidernustbeat 
%roo. T h e b e a m ~ i s ~ s b w t y t u ~ u p w a r d  Thelightedscaleatthefrontaf 
the cabinet will now ind)cats the weigM of the itam in grams. If the scale goes. past the 
divided area, the ibcmr then exceeds 100 g weight (about 3 t/2 ourms) and it is 
neccessarytoarrestthebalance@esmanestleuer) andmovetheleverbrl00gweight 
awayftomyou Itislocamedmthelefthand~ofthecabinstnearthefront,andbthe 
knob dosest to the side of the cabinet The balms wiU not weigh items greaber than 2W 
grams in mass, and trying to do thii might harm the balance. Remember, thii is a 
delicate predsion instrument. 

After the beam is anested in either weight range, the procedure is the same When the 
weightoftheitiem ingrsmsisfotmd, mclWin'thatamountHliththetwo knobson theleft 
hand side (near the 1 W g lever) color coded ydaw and gem. As you dial the weight 
thedigitswiUappearonthefrontafthecabbek when the proper amount is^ 
carefully move the anest levar down with aslow, steady tun ofthe wrist The lighted dial 
will appear, and the right hand side knob (front at cabinet) istumed to the mark with 
t h e l o w e r o f t h e t m r 1 ~ s c a l e ~ W i c h t h e m a r k ~ ~ ~  whenthese 
marks are aligned, the twa lightad digits along with the two indicate6 on the right hand 
window on the cab'iet front we frdonal weight in lpams (the dedmr3 would a p p  
before the lighted digits) and the Hlhole number of grams weight is the amountmdkW inD 
on ttre l a  

In generat, be sure that the baam is in "arm#? p o s b ~  befwe pladngvveighton or teking 
weightoffofthepan. DonYmdialiVweQhtwlle9sthebegmis~ Thebalanceis 
sensitk to even a hand on the table near the balance, so be careful and pabtakiw in 
every movement whib weighing. 



Form REC#8 ( 1 3 )  
s v p L g ~ ~ F ( R I I  

plant ~ocation f ? v ; &  Relative humidity i n  lab % 

sample ~ocation h (& rrul. Densityof Acetone (pa) .7857mg/ml 

Blank Volume (Va) l m l  

Date/Time w t .  blank ~ r o s s  w t .  9 5  0 6 3 5  mq 

Date/Time w t .  blank Gross w t  . 45.0632 mg 

~ v e . ~ r o s s q .  95.06,3b m9 
Tare w t .  95.0L30 mg 
Weight of blank (w) . OOa t ng 

Acetone blank residue concentration (Ca) (Ca) = (-1 / (Val (pa) = (. 0 0 0 ~ t 3  ing/g) 

Weight of residue in acetone wash: Wa = Ca Va&= ( t o c w c (  W )C7457) = (,fit* 

ACetOne rinse volume (Vaw) 

Date/Time of w t ! c f ~ h ; & . ~ o h /  Gross w t  
Average Gross w t  

Tare wt 
Less acetone blank w t  (Wa) 

W t  of particulate in acetone rinse (ma) 

Filter Numbers 

Date/Time of w t  \c44/@: )?:a9 Gross wt 
Average Gross w t  

Weight of particulate on f i l t e r s ( s )  (q) 
Weight of particulate i n  acetone rinse 
Total wei*t of particulate (w) 

Note: In no case should a blank residue greater than 0.01 
mg/g (or 0.001% of the blank weight) be subtracted from 
the sample weight. 

Signature of of reviewer 



RUN I: 

RUN 2: 

WOOD 
BARK 
ANTHRACITE 
BITUMINOUS 
LIGNITE 
O I L  
GAS 
PROPANE 
BUTANE 

RUN #1: - = 20.9  - [ X- I 

RUN #3 = 20.9 - [ X- I - 

Date 

COar r* CO, 5-5 AVO. 5.3 
oar ?-# O2% 9. s O, /O.o AVG, 9.: 7 
N ~ C  ~ t x  ~ 2 %  AVG . 8S.d 

N2% NZX AVG. 94 -2- 

RUN 3: c o ~  3 . 0  tor, A S  ace, 5-a AVG, q. 2- 
02% 1 2 . 0  0, 12.5 oa 1 .  AVG. 12.3 

* 

Ntx N2% *2% AVG. 83.~7 r- 



VII. CALCULATIONS 



SUHXARP 03 TSST DATA 

9-28-89 9-28-89 9-28-89 

81UIPLIHG T R U l  DATA 

start 

finish 

1. Sampling time, minutes 8 

2. Sampling nozzle diameter, in. Dn 
3. Sampling nozzle cross-sect. area, it2 An 
4. Isokinetic variation I 

5. Sample gas volume - meter cond., cf. Vm 
6. Average meter temperature, OR Tm 
7. Avg. oriface pressure drop, in. H20 dH 

8. Total particulate collected, mg. Mn 

VEIQCITY TRAVERSE DATA 

2 9. Stack area, ft. A 7-70 7-70 7.70 

10. Absolute stack gas pressure, in. Hg. P, 30.16 30.16 30-16 

11, Barometric pressure, in. Hg. 'bar 30.16 30.16 30.16 

12. Avg. absolute stack temperature, RO Ts 701 693 689 --------- 
13. Average -Vvel. head, ' c~ = -78) -v&- 0.79 0.77 0.78 

14. Average stack gas velocity, ft./sec. V, 50.17 48.23 48.58 

STACK mISTURE CO#TE#T 

15. Total water collected by train, ml .  456.00 366.00 348.00 

16. Moisture in stack gas, % Bws 32.11 28.17 26.65 

EMISSIONS DATA 

17. Stack gas flow rate, dscf/hr.(OOOgs) Qsd 716 737 763 

18. Stack gas flow rate, cfm acfm 23179 22282 22444 

19. Particulate concentration, gr/dscf 
Cs 0.0170 0.0167 0.0299 

20. Particulate concentration, lb/hr E 1.74 1.76 3.26 

21. Particulate concentration, lb/mBtu E' 0,00000 0.00000 0,00000 

ORSAT DATA 

22. Percent C02 by volume 

23. Percent O2 by volume 

24. Percent CO by volume 

25. Percent N2 by volume 

Format: summryR3 



LEE PAVING COMPANY 
ABERDEEN, NORTH CAROLINA 

Dry 01. Vofumo 

Where : 

'm(std) = Dry Gas Volume through meter at standard conditions, cu. ft. 

vm = Dry Gas Volume measured by meter, cu. ft. 

'bar = Barometric pressure at oriface meter, in. Hg. 

'std = Standard absolute pressure,(29.92 in. Hg.). 

0 
Tm = Absolute temperature at meter R. 

Tstd 
= Standard absolute temperature ( 528O~). 

dH = Average pressure drop across oriface meter, in. H20. 

Y = Dry gas meter calibration factor. 

13.6 = Inches water per inches Hg. 

RUN 1: 

'm (std) = (17.64)(1.011)( 45.360) = 45.466 dscf 

RUN 2: 

(30016) + 13.6 

'm (std) = (17. 64) (1.011) ( 44.754) [ "1 = 44.117 dscf 

RUN 3: 

(30016) + 13.6 

'm(std) = (17.64)(1.011)( 46.203) [ 553 "1 = 45.134 dscf 

Format: dgmR3 



LEE PAVING COMPANY ( 1 7 )  
ABERDEEN, NORTH CAROLINA 

T o t a l  Contaminants by Weight: G R U B  frOADIWG 

? 

Particulate concentration C, gr./dscf. 

Where: 

= concentration of particulate matter in stack gas, dry 
basis, corrected to standard conditions,gr./dscf. 

= Total amount of particulate matter collected, mg. 

'm (std) 
- Dry gas volume through meter at standard conditions, 

cu. ft. 

Run 1: 

Run 2: 

Run 3: 

Format: CSR~ 



LEE PAVING COMPANY (18) 

ABERDEEN, NORTH CAROLINA 

Where : 

= Dry molecular weight,lb./lb.-mole. 

%C02 = Percent carbon dioxide by volume (dry basis). 

%02 = Percent oxygen by volume (dry basis). 

%N2 = Percent nitrogen by volume (dry basis). 

%CO = Percent carbon monoxide by volume (dry basis). 

0.264 = Ratio of O2 to N2 in air, v/v. 

0.28 = Molecular weight of N2 or CO, divided by 100. 

0.32 = Molecular weight of O2 divided by 100. 

0.44 = Molecular weight of C02 divided by 100. 

Run 1: 

Md = 0.44( 5.30%) + 0.32( 9.70%) + 0.28( .00% + 85.00%) = 29.24 2 
lb-mole 

Run 2: 

Md = 0.44( 5.30%) + 0.32( 8.50%) + 0.28( 000% + 86.20%) = 29-19 Ib~ 
lb-mole 

Run 3: 

Md = 0.44( 4.20%) + 0.32(12.30%) + 0.28( .00% + 83.50%) = 29-16 Ib 
lb-mole 

Format: mdR3 



LEE PAVING COMPANY (19) 
ABERDEEN , NORTH CAROLINA 

water vapor Condonsad 

Where : 

0.04707 = Conversion factor, ft. 3/ml. 
3 0.04715 = Conversion factor, ft. /g. 

'~~std 
= Volume of water vapor condensed (standard conditions), scf. 

V = Volume of water vapor collected in silica gel (standard 
wsgstd conditions) , ml. 

vf- Vi = Final volume of impinger contents less initial volume, ml. 

Wf- Wi = Final weight of silica gel less initial weight, g. 

pw = Density of water, 0.002201 lb/ml. 

R = Ideal gas constant, 21.85 in.Hg. (cu. ft./lb.-mole) (OR) . 
= Molecular weight of water vapor, 18.0 lb/lb-mole. 

Tstd = Absolute temperature at standard conditions, 528'~. 

Pstd = Absolute pressure at standard conditions, 29.92 inches Hg. 

Run 1: 

vwc (std) = (0.04707) ( 442.0) = 20.8 cu-ft 

Vwsg (std) = (0.04715) ( 14.0) = 0.7 cu.ft 

Run 2: 

vwc (std) = (0.04707) ( 350.0) = 16.5 cu.ft 

Vwsg (std) = (0.04715) ( 16.0) = 0.8 cu.ft 

Run 3: 

vwc (std) = (0.04707) ( 336.0) = 15.8 cu.ft 

vwsg (std) = (0.04715) ( 12.0) = 0.6 w e f t  

Format : vaporR3 



LEE PAVING COMPANY (201 

ABERDEEN , NORTH CAROLINA 
xoisturm Content o f  Stack Oases 

Where : 

Bws = Proportion of water vapor, by volume, in the gas stream. 

'm = Dry gas volume measured by dry gas meter,(dcf). 

= Volume of water vapor condensed corrected to standard 
vwcstd conditions (scf) . 
V = Volume of water vapor collected in silica gel corrected to 
Wsgstd standard conditions (scf). 

Run 1: 

Run 2: 

- - 16-5 + 0.8 
B~~ 16.5 + 0-8 + 44.117 X 100 = 28.17 % 

Run 3: 

- - 15.8 + 0-6 
Bws 15.8 + 0.6 + 45,134 X 100 = 26.65% 

Format : bwsR3 



LEE PAVING COMPANY 
ABERDEEN, NORTH CAROLINA 

~ o l a o u l u  Weight of Stack Gasas 

Where : 

M, = Molecular weight of stack gas, wet basis, (lb./lb.-mole). 

Md = Molecular weight of stack gas, dry basis, (lb./lb.-mole). 

Run 1: 

Ms = 29.24 ( 1 - 32.11 ) + 18 ( 32.11 ) = 25.63 (lb./lb.-mole) 

Run 2: 

Ms = 29.19 ( 1 - 28.17 ) + 18 ( 28.17 ) = 26.04 (lb./lb.-mole) 

Run 3:  

Format: msR3 



LEE PAVING COMPANY 
( 2 2 )  

ABERDEEN, NORTH CAROLINA 
Stack Gus Velocity 

Where : 

vs = Average velocity of gas stream in stack, ft./sec. 

C 1 
K 
P 

= 85.49 ft/sec (g/g-mole) -(mu Hg) / (OK) ( mm 12 

C 
P 

= Pitot tube coefficient, (dimensionless). 

dP - Velocity head of stack gas, in. H20. 

'bar = Barometric pressure at measurement site, (in. Hg). 

P 
g 

= Stack static pressure, (in. Hg). 

's = Absolute stack gas pressure, (in. Hg) = Pbar+ P 
g 

'Std = Standard absolute pressure, ( 29.92 in. Hg ) .  

ts = Stack temperature, (Of) . 
Ts 

= Absolute stack temperature, (OR). = 460 + ts. 

Ms = Molecular weight of stack gas, wet basis, (lb/lb-mole). 

Run 1: 

Run 2: 

Run 3: 

Format: vsR3 



LEE PAVING COMPANY 
ABERDEEN , NORTH CAROLINA 

Stack Gas ?low Rate 

%d = p ~ ~ ~ ]  .S A re] [k] 
Where: 

Qsd = Dry volumetric stack gas flow rate corrected to 
standard conditions, (dscf/hr) . 

A 2 = Cross sectional area of stack, (ft. ) .  

3600 = Conversion factor, (sec./hr.). 

ts = Stack temperature, (Of) . 
Ts = Absolute stack temperature, (OR). 

Tstd = Standard absolute temperature, (528OR) . 
'bar = Barometric pressure at measurement site, (in.Hg.). 

P 
g 

= Stack static pressure, (in.Hg.). 

Ps = Absolute stack gas pressure, (in.Hg.); = Pbar + P 
g 

'std = Standard absolute pressure, (29.92 in.Hg.). 

Run 1: 

Qsd=3600 (1- .3211 ) (  50.17)( 7.70) dscf 

Run 2: 

Qsd=3600(1- -2817 ) (  48.23)( 7.70) dscf I 1 1  %% 1 -  73754201 hr 

Run 3: 

Qsd=3600(1- .2665 ) ( 48.58) ( 7.70) 1 -  763018*9 dscf hr 

Format: qR3 



LEE PAVING COMPANY ( 24 )  
ABERDEEN, NORTH CAROLINA 

#missions Rat8 from Stack 

- ( Cs) ( Qsd) E - = lb. / hr. 

Where : 

E = Emissions rate, lb/hr. 

Cs = Concentration of particulate matter in stack gas, dry basis, 
corrected to standard conditions, gr/dscf. 

Qsd = Dry volumetric stack gas flow rate corrected to 
standard conditions, dscf/hr. 

Run 1: 

Run 2: 

Run 3: 

1.74 lb. / hr. 

1.76 lb. / hr. 

3.26 lb. / hr. 

Format: eR3 



LEE PAVING COMPANY ( 2 5 )  
ABERDEEN, NORTH CAROLINA Isokinetic Variation 

Where : 

Percent isokinetic sampling. 

Conversion to percent. 

Absolute average stack gas temperature, OR. 
3 Conversion factor, Hg - ft /ml - OR. 

Ttl vol of liquid collected in impingers and silica gel, ml. 

Absolute average dry gas meter temperature, OR. 

Barometric pressure at sampling site, (in. Hg). 

Av pressure differential across the oriface meter, (in.H20). 

Specific gravity of mercury. 

Conversion seconds to minutes. 

Total sampling time, minutes. 

Stack gas velocity, ft./sec. 

Absolute stack gas pressure, in. Hg. 

Cross sectional area of nozzle, ft2. 

Run 1: 

Run 2: 
I - 

Run 3: 

Format: iR3 



VIII. FIELD DATA 

















( 3 2 )  

METER BOX CALIBRATION DATA AND CALCULATION FORM 

(English u n i t s  ) 

Date q-30e8 5 
I 

Meter box number d / d f , ,  2 cd/*/ 

Barometric pressure,  pb 
= 31. ,C in .  Hg Calibrated by f l  

I I 

a 
I f  there  is oaly one thermometer on the  dry gas meter, record the  temperature 
under td. 

Orif ice  
manometer 

s e t t i n g  
(MI, 

in. H20 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

Quality Assurance Handbook M4-2.3A (front  side) 

Form #REC-02 

AVs 

Gas volume 
Wet t e s t  

meter 
(Vw), 

f t 3  

/ 5 

-/ 

Temperature 
Dry gas 

meter 
(Vd) 9 

it3 

*z 

0 . 9 C *  

Time 
(8). 

min 

or4 

Wet test 
meter 

( t J ,  

O F  

10 

10 

10 

10 

/.S/if 

ll:$d 

'i 

I 

/ /  
/I 

7 7 fld.?% 

Dry gas meter 

/ ?  

in. naei %O 

0 

;f< 

o . f i r  

K M 4 7  

~ v g '  
( t d )  9 

O F  

I n l e t  
t d  1, 

i 
O F  

/ . f l y  

1. /& 

. r o  

' o u t l e t  
t d  1 ,  

o 
O F  

b . d  /.ra 

9,. 73* *, 7 

7 7  M H I P . , / s : w  



( 3  3 1 

P(ETER BOX CALIBRATION DATA CALCULATION FORM 

(English units ) 

tleter box number & 9/bff& - c'/'J 

a . .  . 

I f  there is only ome thtr#rcter on the dry gas meter, record the teaperature 
under td. 

Barometric pressure, '. = jb./? in. Hg Calibrated by 

Quality Assurance Handbook Ma-2.3A (front side) 

Form #REC-02 

in. &@i H ~ O  

A cy7 

,. ru'J 
/.f6f 

Time 
(9) , 

min 

b:~c  

-,3:34 
- - 2 . 0  ' - 

3.0 

4% 0 

Orifice 
manometer 
setting 

( A H ) ,  
in. ~~0 * 

0.5 

i 

, / : 5 { * p * b  

,.ao, 

,. , r  
10 

I 

LO 

10 

Temperature 

1.0 

1.5 

Wet test 
meter 
(tJ, 

OF 

7 ,  

O u l u  
Wet teat 
meter 
(v~). 

ft3 

5 

s 

10 
- 

Dry -8 
w t e r  
(Vd) 9 

ft3 

& 

D r y  12.8 meter 
~ v g '  
(td)B 

OF 

Inlet 
(td 1. 

i 
OF 

4 f  

ofor  

Outlet' 
(td 1. 

o 
OF 

pf$fi#qg*< 

M 
s M  

H- 



m e  S i ~ ~ 8  
v 

I k d  Ik. A 1 1 . t m - t ~  Mode tk. h t 8 u  W t 8 t  

L ? 
2 8 
3 0 
Q lo 
9 n 
6 Z2 

' 'A~ SID. c3muzam1 

I 

,F ( s = u  1.3 81 

Blm No* 

I 

CpC.1 

.-€a 
,779 

*731 

DmnuIoa 
CP<.>~O 

4 , ~  

x at q 

4 e 

Bun &. 
x 
2 

1Sp 1 6, (a) 

I o 

Cm H z 0  
C h -  

6.98 
2 be. 8 5  
3 

I 
Q 0 cq 

b b<.) 

ow' 
(fa. 920) 

r .  G 
I ~ c l  
\ *ox 

-E20 
(b- 820) 

o, 9 a 
6 ,  QS 
8.  b 4  

ir,c-e i.7Q1 

- a20 
tp- w) 
l A 
1,4 
l + o S  ~ ~ 0 1  I 

DKvnm01 
%(.I ~*,ao) 
%&3- 
~ 7 7 ?  

r r d l  

4 &a) 

, 



(35 )  

S-R CALfBRATIOLl DATA mR?l 

q-S- 8 7 Date Thermkouple number 

Ambient temperature a 6 OC Barometrf c pressure a% (I in. 89 
# 

Calibrator Reference: mercury-in-glass L/ 

other 

Quality Assurance Handbook M5-Z. 5 

Reference 
Reference thermometer 

Thermocouple 
potentiometer Temperatureb 

difference, 
% 

0 

0 
-a 

b 

@ 

f temperature, 
me 

3 1  

3 81 

point sourcea temperature, 
number *C 

3a 
. t 

C 

D 
9-ZC &t 



STACK T E Z J P m  SHNSOR CALIBRATIOM DATA PORn 

Date Thermocouple number 

Ambient temperature 6 OC Barometric pressure 

7*!4 
/ 

a9.BOin. 
Calibrator C Reference : mercury-in-glass r 

other 

Reference 
point 

number 

Reference 
thermometer 

ThermocoupIe 
potentiometer Temperatureb 

difference. 
X 

e of calibration system wed, 

Oc + 273)] 100~1.5~ 

Quality Assurance Handbook MS-2, S 



ST- mBRATURB SENSOR CALIBRATION DATA rOREI 

5-5- Yq Date ~he-cou6le number 3 3- 
m i e n t  temperature II a eC Barometric  pressure 9, 88 in. 89 

4 
Calibrator w, Reference: mercury-i n-gla8a J 

other 

%e o f  calibration mtem us&. . 
'[(ref tag, *C + 273) - (test the- temp, 

ref temp, OC + 273 oc + 273 J 10og.5x. 

Temperatureb 
dffference, 

% 

d 

0 0 5  

0 

Quality Aesurance Bandbook MS-2.5 

Thermocouple 
potentiometer 
tanperature, 

"C 

3 1  

3 91 

s b 

Reference 
themnomuter 
temperature, 

"C 

3 1  

Reference 
point 

number 
Sourcea 

( ~ m f  f ~ )  

A 

* 

7'2 B- $7 



Heathg Probe M i b r a t i o n  
I 

R o b e  ,. 3 3 Probe Length 

hte of ~ r ~ r a t ~ o n  5- ? @ 4 signature 

Note: 3 ft, probe - 5 mine warwp 
6 f t .  probe - U PPla. warmup 
10 f t .  probe - 30 nin. warmup 
Calibration flow rate - -75 CFH 

L 

0 2 ri 6 (1: 
 for^ No. eEO-17-2 PROBE HEAT SETTING (%) 



X RAMCON PERSONNEL 



Swnner Buck is the President of RAMCON Environmental Corporation. He is a 
gmduate d the EPA 450 'Source Sampling for Pollutant's" course and 
the 474 'Continuous Emissions Monitoringm course all given at RTP. Mr. Buck is 
a certiRed V.E reader with current cdfbtion. Mr. Buck has personally sampled 
over 400 stacks indudirrg over 300 asphalt plants. He is 47 years old and a 
gmduab of the University of M&sissippi with gmdute sludies at Memphis State 

University and state Technical Insthub uf Memphis. 

Ken Alhrerrdhger - Field Supervisor 

Ken Ahending- has been employed with RAMCON E n v i r o n W  for four 
years. He has personally sampled over 300 asphalt plants and 100 incinerators 
and boilers He has actemiw training in Methods 1 through 9. He has a c u m  
CmtMdon as a V.E reader and has attended severai plant manufacturers' 
schools to understand the stacks he is testing. He has recently been promoted 
to Field Supemisor and has responsibility for three other siack sampling teams. 




