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B€ST €NVICIONM€NTAl, INC. 
15890 foothill Eoulevord 
Son leandro. CaliFornio 94570 
(110) 91840011 fIu((110) 178-4018 
March 17, 1993 

SLAKEY AND ASSOCIATES 
375 Village Square 
Orinda, CA 94563 

To: Mr. Philip Slakey 

Subject: mano Produats Dryar Cyalona AB 2589 Toxia "Hot BpOtS" 

D s t  Dater January 0 ,  1993. 

Outlets of the two dryer hot gas discharge 
cyclone stacks Doane Products facility located at 450 East Grant 
Line Road in Tracy, California. 

Personnal: Regan Best, Dan Cartner, Jeff Mesloh, Dan 
Ashlfn and Mike Wiley of BEST ENVIRONMENTAL. 

Pollution Control District. 

Process Des- Doane Products operates a facility for the 
production of dry pet food at the Tracy, California location. 
The raw materials consist of mixed grains (mainly corn, soy meal, 
and wheat midds) and a small quantity of animal fats. The grains 
are milled, mixed with animal fats and "cooked" by steam and 
pressure in an extruder. The product is forced through small 
holes in the end of the extruder and cut into chunks by high 
speed rotary knives. The wet chunks are pneumatically conveyed to 
two pass natural gas fired dryers. The exhaust from the dryers 
passes through cyclones before exiting to atmosphere thru outlet 
stacks on the roof. 

Test P r o m  Triplicate 96 minute tests for particulate and 
multiple metals were performed at the cyclone stack outlets. 
Run 3 was shortened due to inclement weather. Duplicate spiked 
filters provided by CARB were submitted with the multiple metals 
train samples as part of the ongoing CARE multiple metals 
verification study. All laboratory analysis for metals was 
performed by Curtis & Tompkins of Berkeley, California. Front 
half particulate analysis was performed by Best Environmental. 

Both stack outlets showed substantial cyclonic flow conditions at 4 
all test points. while the flow conditions did not meet the 
specifications in Method 1, no other more suitable test location 
was available. Stack volumetric flowrates were corrected as shown 
in the calculation section of the Appendix. 

and ~artioulata missions Tout Program. 

vina Personnel: Galen Flinn of the San Joaquin Unified Air 
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The following Source Test Methods of the Calif- 
ornia Air Resources Board (CARB) were used: 

Method 1c2 Stack Gas Volumetric Flowrate 

Method 3 Stack Gas Molecular Weight 

Method 4 Stack Gas Moisture Content 

Method 436 Multiple Metals (Draft) 

Method 5 sampling probes 
LSI PM-100 Control Modules 
Borosilicate glass filter holders, glass fiber filters 
Glass Nozzles, Glass Probe liners, Teflon Sample Line 
HPLC Grade Reagents and HPLC Grade Water 

Tables 1 and 2 present the particulate results Of 
the emissions tests on the winger and hawk cyclone outlets, 
respectively. Average particulate concentration and emission 
rate for the winger outlet was 0.0057 gr/dscf and 0.505 lbs/hr. 
Average particulate concentration and emission rate for the hawk 
outlet was 0.0007 grfdscf and 0.101 lbs/hr. Runs 2 and 3 at both 
test locations were almost identical and approximately three 
times higher than run 1. This was probably related to plant 
process operation. 

Tables 3 and 4 present the result6 of the multiple metals train 
tests on the winger and hawk outlets, respectively. Test results 
were calculated using uncorrected results from the sample 
analyses. Results for each compound are shown in micrograms per 
dry standard cubic meter (ug/dscm) and part per billion 
concentration and grams per hour (gm/hr) emission rate. No 
beryllium or selenium was detected in any of the samples for both 
locations. The majority of the other metal compounds were present 
in amounts which were slightly below, slightly above or the same 
as that found in the sample blank train. 

Tables 3A and 4A presents the multiple metals test results 
corrected for the field blank train analytical results. Corrected 
test results show cadmium to be the only significantly detected 
compound present in the emissions tests with small amounts of 
chromium, copper and manganese also present. 

comparison of mercury results for Run 3 using two m 0 4  impingers 
with Runs 1 and 2 which used a single KMn04 impinger showed no 
difference at the winger test location although a higher value 
had to be used to calculate emission results due to the higher 

resulting from larger impinger volume. Run 3 
at the hawk tamt loc8tion 8hw.d 3.7 ug ofj 

r this is most likely the result of field or 



Calculations, field data sheets, equipment calibrations, chain Of 
custody forms and laboratory analytical reports are contained in 
tho moparate Appendices to this report. 

If there are any questions concerning this report, please contact 
me at (510) 278-4011. 

Submitted by, 

Regan Best 
Source Test Manager 

Reviewed by, 

@ GUY PSbrthington 
Project Manager 
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BIZST ENVIRO"TAL, Inc. 9m Leandm. CA (510)2784011 

TABLE1 
winper cyclone outlet 

pprtie_ulate Emipsions Results 

WHERE, 
,, 

Sample Volume = Standard dry cubic feet 
Sample Weight - Particulate collected in milligrams 
Temperature = Degrees fahrenheit 
Velocity = Stack as velocity in feet per second 
SDCPn - Standard &r cubic feet per minute 
ACF?4 = Actual cubic feet per minute 
H20, volume 2 - Stack gas percent water vapor 
Cs = Particulate concentration in grains per SDCF 
E.R. = Emission rate in pounds per hour 
F.H. = Front Half (filterable) 

Calculations, 
Cs - 15.432 * Sample Wt./ Sample Volume 
Emissions = 0.00857 * Cs * SDCFM 
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BEST E"MENTAL, Inc. 

TABLE 2 
Hawk Cyclone Outlei 

Particulate Emipsiolrp Results 

VELOCITY (ft/sec) 32.78 31.53 32.70 32.34 

WHERE, 
Sample Volume = Standard dry cubic feet 
Sample Weight - Particulate collected in milligrams 
Temperature = Degrees fahrenheit 
Velocity = Stack gas velocity in feet per second 
SDCFM - Standard dry cubic feet per minute 
ACFX - Actual cubic feet per minute 
H20, volume = Stack gas percent water vapor 
Cs - Particulate concentration in grains per SDCP 
E.R. = Emission rate in pounds per hour 
P.H.  - Front Half (filterable) particulate 

Calculations, 
Cs = 15.432 * Sample Wt./ Sample Volume 

Emissions = 0.00857 * Cs SDCFM 



BEST E"MENTAL, Inc. Saa Luadro, CA (514)218411 - 

TABLE 3 
Whger Cyclone Outlet 

Multiple Metals Test Results 

TABLE 3 
Whger Cyclone Outlet 

Multiple Metals Test Results 
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BEST ENVIRONMENTAL, Inc. San Lssndro, CA (510)278-l011 - 



BEST ENVIRO"TAL, Inc. SSnLedm, CA (510)2794011 - - d 

Where, - 
< = Less Than 
Sample Volume = Standard dry cubic meters 
Velocity = Stack as velocity in feet per second 
SDCFM = Standard ry cubic feet per minute 
ugjdscm - microgram8 per dry standard cubic meter 
gm/hr = Emission rate, grams per hour 

8 - 
- 

Calculations, 
-6 

gmlhr = 1.70 x 10 x SDCFM x (ugjdscm) 

ppb = total micrograms per DSCF times (849.37jMol. Weight) 
- 



BEST E"MENTAL, Inc. S.nhdro. CA (510)2784011 - i 

Beryllium, (ug/dscm) < 0.05 < 0.05  < 0.06 < 0.05 

Beryllium, (gm/hr) < 0.001 < 0.001 < 0.001 < 0.001 



- . 

' BEST E"MENTAL, Inc. 
1 -  c 

Nickel, total ug 2.00 < 2.00 2.00 < 2.00 
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- BEST E"MENTAL, Inc. SmLandrO, CA (510)278-4011 

Where, 
< - Less Than 
Sample Volume = Standard dry cubic meters 
Velocity - Stack 
SDCPM - Standard 8 ry cubic feet per minute 
ug/dscm - micrograms per dry standard cubic meter 
qm/hr - Emission rate, grams per hour 

as velocity in feet per second 

Calculations, 
-6 

gm/hr - 1.70 x 10 x SDCPM x (ug/dscm) 

ppb - total micrograms per DSCF times (849.37/Mol. Weight) 
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BEST ENVIRONMENTAL, Inc. SUI Larnlro, CA (510)27W11 - 
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BEST ENVIRONMENTAL, Inc. Sa~Lolodro. CA (510)278-4011 - 



BEST E " M E N T A L ,  Inc. s.n Lasndro, CA (510)278411 

Where. ---- -, 
< = Less Than 
Sam10 Volume - Standard drv cubic  meters ~ 

Vol&ity - Stack 

ug/d8cm = micrograms per dry standard cubic meter 
gm/hr = Emission rate,  grams per hour 

as  veloci&y in feet per second 
BDCFU = Standard 1 ry cubic feat per minute 

calculationci, 
-6 

gm/hr = 1.70 x 10 x SDCFM x (ug/dscm) 

ppb = t o t a l  micrograms per DSCF times (849,37/Mol. Weight) 



BEST ENVIRONMENTAL, Inc. SnuLeimdto, CA (510)2784011 - 

TABLE 4A 
Hawk Cyclone Outlet 

Multiple Metals Test Resub 
(Corrected with Field Blank Train) 

Arsenic, (gm/hr) < 0 . 0 0 5  < 0.005 < 0.007 < 0 . 0 0 6  
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BEST ENVIRONMENTAL, Inc. SM Larnmo. CA (510)278-4011 - 
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BEST ENVIRONMENTAL, Inc. Spn Leandm. CA (510)27&4011 - - 

Where, 
< = Less Than 
Sample Volume = Standard d cubic meters 

SDCFM - Standard dry cubic feet per minute 
ugJdscm = micrograms per dry standard cubic meter 
gm/hr - Emission rate, grams per hour 
Velocity = Stack gas veloci 7 y in feet per second 

Calculations, 
-6 

gm/hr = 1.70 x 10 x SDCFM x (ug/dscm) 

ppb = total micrograms per DSCF times (849.37JMol. Weight) 
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APPENDICES 



CALCULATIONS 



BEST ENV1RO"TAL 
PARTICULATE MISSION CSLCULATIONS 

_------- 
254.5 
10.7 

76.170 
0.04 
20.90 
79.06 
0.405 .------- 

h. 0.8 Volume (M)8td - (T8td+460).Vm*Yd+(Pb+H/13.6)/((Tm+460)029.92) 
-5 

8 .  V o l m  H20 collect8d (Vw)8td - 8.9148.10 *(Tetd+460)*W - 
C. Total Sample Volurp. (Vt) (Vm)ntd + (W)8td - 
De YOi8ture Content (8820) - (Vu 8td/Vt 8td) x 100 - 
B. Stack Cam Velocity (V8) - 85.49 Kp (P) SQRT(T8 +460/W8 P8) - 
P. Stack Ca8 Xol8cul.t W g t . -  

. _  
((COZlxO.44 + 02tx0.32 + NZ8xO.28)(1-A20t/lOO)) + l8(H208/100) 

0 .  Stack Ca8 Volllmutric ?lourate - 
~V8)(A8)((T8td+46O)/(T8+46O))(P8)(1-8H20/100)*2.005 - 

H. Tot. Particulato Concentration (C8) - 8/Vm x 0.01543 - 
I. Tot. Particulato Emi88iOn Rate - 0.00857 x Cs x SDCFX - 
J. 8 Iookinetic (I) - 9142.88(Vt)(T.+46O)/(&d)(O)(P8)(V8)(Tstd+460) 
1;. ACPU - (Vs)(Ae) x 60 - 

73.208 Vm 8td 

11.798 VW 8td 

85.006 Vt 8td 

13.879 8 

25.381 tt/sec 
58.345 ft/80C 

27.338 Y.W.8 

10,532 SDCPW 

0.0023 qr/docf 

0.204 Lb8/hr 

95.653 8 

14650 ACPX 



w-9 0.850 0.922 75.0 0.259 0.239 

~~~~ 

8-12 1.000 1.000 75.0 0.259 0.259 



BEST E I W I R O ~ A L  
PARTICULATE WISSION EALCOUTIOIZS 

A. 

8 .  

C .  

D. 

E. 

?. 

0. 

8. 

I. 

J. 

X. 

Gam Volunu (M)etd I (Tmtd+460)*Vm0Yd*(Pb+E/13.6)/((T'&460)*29.92) 

-5 
Volunu 820 collected (W)etd - 8.9148910 *(Tmtd+460)*Vu = 

Total Sample volurw ( V t )  = (Vm)mtd + (Vw)itd - 
Moieture Content (1tiZO) = (Vu etd/Vt std) x 100 - 
Stack Cam Velocity (V#) = 85.49 Kp (P) SQRT(TS +460/Mm Pm) = 

Stack 0.8 Iloleculu Ugt.- 
((CO21X0.44 021X0.32 + ~21x0.28)(1-8Z01/100)) + 18(E201/100) 

Stack Gam Volummtris Flowrate - 
(V~)(Ae)((Te~460)/(Te+460))(Pe)(1-r~20/100)~2.005 - 

Tot. Particulate Concentration (Cs) = s/Vm x 0.01543 - 
Tot. Particulate IbPieeion h t e  - 0.00857 x Ca x SDCFM - 
t I#Okin.tiC (I) = 9142.88(Vt)(T~+460)/(dxd)(O)(Da)(Ve)(T~td+460) 

ACFM = (Vm)(Ae) x 60 - 

76.628 Vm etd 

11.682 Vw mtd 

88.310 Vt otd 

13.228 t 

25.041 ft/eec 
57.802 ft/mec 

27.408 t4.U.e 

10,412 S D C n  

0.0075 qr/decf 

0.668 Lbmltu 

100.856 t 

14454 ACFM 



8-10 1.000 1.000 70.0 0.342 0.342 



BEST C N V I ~ N T A L  
PARTICULATE €XISSfOET CALCULATXONS 

\. Gas VOlunlm (Vm)mtd - ~ 6 0 ) . V m + Y d * ( P b ~ / 1 3 . ~ ~ (  (Tm+460)*29.92) 57.039 Vm atd 

-5 
8.'VOlWM W20 collmctmd (Vw)mtd = 8.9148.10 *(Tatd+46O)*vw I 

E .  Total sample Vol- (Vt) - (Vmjmtd + (vw)8td - 
D. Hoiaturm Contmnt (IE20) = (vu atd/Vt mtd) x 100 = 

E. Stack Gas VelocLty (Va) = 85.49 Kp (P) SQRT(T. +460/Hm Pa) = 

F. Stack Gam w l m m l u  wqt..- 
'((CO2Ix0.44 028~0.32 ~2Ix0.28)(1-E2O~/lOO)) + 18(A20I/100) 

C. Stack Gaa Volummtric Ilaratm 
~Vm~~Aa)((Tmtd*460)/(Ts+460))(Pa~(1-8E20/100)*2.005 

H. Tot. Partimlatm Concmntration (Ca) - m/Vm x 0.01543 = 

I. Tot. Particulatm Emiaaion Rat. = 0.00857 x Ca x SDCFH = 

J .  I Iaokinetic (I) - 9142.88(Vt)(Tm+460)/(~d)(O)(Pa)(Va)(Tatd+460) 
It. A C m  = (va)(Aa) x 60 = 

8.854 Vu mtd 

65.894 Vt atd 

13.437 I 

24.492 tt/amc 
57.127 ft/amc 

27.385 n.w.a 

10,207 SDCRI 

0.0074 gr/dscf 

0.644 Lbm/hr 

101.051 I 

14137 ACRl 
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BEST ENVIRONXIWTAL 
PARTICULATE EXISSION CALCWATIONS 

DATE 1-08-93 TEST WETHOD X436 CLIPRE Dour. 
TSST NO. 1 MTER BOX LSI 1 LOCATION Hawk Outlet 
TEST TIWE 0942-1122 m L  cma 

Pitot ?actor (Kp) 0.a40 )(.tor tap. (Tm) 73.3 Total condensate (Vw) 
Barom. preem. (Pb) 19.65 Neter preee. (-a) 1.76 Total particulate (mg)  
Static Preea. 0.90 Vel.AvqSpRT(P) 1.1850 Sample rol. uncorr. (Vm) 
Stack pres.. 29.72 Stack Area (Aa) 12.048 Stack gaa CO21 
Stack tap. (Ta) 170.8 Ilorrle dia. (d) 0.188 stack 9aa 021 
sample t h  (0) 96.0 Xeter factor ( Y d )  1.0076 Stack gam Ill1 
P.H. Particulate(Prp) 1.3 Std. Temp.(Tstd) 60.00 Vel-Avg COrrQCyClOniC~ 

---------_____------___I________________-----------------------------------------. -------- 
129.0 
1.3 

64.297 
0.04 
20.90 
79.06 

, 0.520 

A. Caa Volume (Vm)atd = (Tatd+46O)*Vm*Yd+(Pb+H/13.6)/((Tm+460)*29.92) 

-5 
8. VOluma E20 collected (Vw)atd - 8.9148.10 *(Tstd+460)*Vw - 
C .  Total Sample Voluma ( V t )  - (Vm)atd + (Vw)atd - 
D. Xoiature Content (1H20) - (Vw atd/Vt mtd) x 100 - 
E. Stack Cam Velocity (Va) - 85.49 Rp (P) SQRT(Ta +460/W. Pa) - 
P. Stack Caa Xoleculu W e . -  

((COZbx0.44 + 021~0.32 + N21xO.28)(1-H20*/100)) + 18(H201/100) 
C. Stack Caa Volumetric ?lowrat. = 

(Va)(Aa)((Tatd+46O)/(Tm+460))(Ps)(l-~H2O/lOO)*2.005 - 
8. Tot. Particulate ConcentratLon (Cs) - a/Vm x 0.01543 = 

I. Tot. Particulate Jlmiasion Rate = 0.00857 x Ca x SDCm = 

J. 1 Imokinetic (I) - 9142.88(Vt)(Ta+460)/(dxd)(O)(Pa)(Va)(Tatd+460) 
K. ACFX - (Va)(As) x 60 I 

62.873 Vm atd 

5.980 Vw etd 

68.853 Vt atd 

8.685 1 

32.778 ftloec 
74.695 ft/aec 

27.901 X.W.a 

17,493 SDCRI 

0.0003 gr/dacf 

0.048 Lba/hr 

102.683 1 

23694 ACPX 



C Y ~ N I C S  
Do- Productm/HAWI[ Stack Run 1 

w-10 1.600 1.265 80.0 0.174 0.210 

s-1 2.100 1.449 45.0 0.707 1.025 

8-2 2.000 1.414 50.0 0.643 0.909 

8-3 1.850 1.360 60.0 0.500 0.680 

s-a 1.000 1.000 85.0 0.087 0.087 



BEST EN'VIRO- 
PARTICULATE MISSION CALCUIATIONS 

.------- 
128.0 
3.2 

60.621 
0.04 
20.90 
79.06 
0.497 ._------ 

A. Cam V o l m  (M\)mtd - (Tmtd+46O)*Vm.Yd*(Pb+H/l3.6)/((Tm+460)*29.92) 58.353 Vm mtd 

-5  
8. Volume H20 collmctd (Vu)mtd - 8.9148.10 *(Tmtd+460)*Vw - 5.934 Vw mtd 

C. Total Sample Volumm ( V t )  = (Vm)mtd + (Vw)mtd - 64.287 V t  mtd 

D. Xoi.ture Content (SHZO) - (Vw mtd/Vt mtd) x 100 - 9.230 b 

31.535 ft/UmC 
E. Stack Gam Velocity (Vm) - 85.49 Kp (P) SQRT(Tm +460/X. Pm) - 71.889 ft/mec 

1. Stack Gam Xolmculmr Wgt.- 27.842 U.W.m 
((COZbx0.44 + 02bx0.32 + N2bx0.28)(1-H201/100)) + 18(HZOb/lOO) 

0. Stack Gam Volumotric Plowrate - 
(V~)(A.)((T~td+46O)/(Tm+46O))(P~)(l-bH20/100)*2.005 - 16,545 SDCRL 

H. Tot. Particulate Concentratlon (Cm) - m/Vm x 0.01543 - 0.0008 gr/dscf 

1. Tot. P.rtkUlat. SmimmiOn Rate 0.00857 x CB x SDCFN 0.120 Lbm/hr 

J. b Imokinotic (I) - 9112.88(Vt)(Tm+460)/(dxd)(O)(Pm)(Vm)(Tmtd+460) 100.722 b 

K. ACFH - (Vm)(Am) x 60 - 22796 ACRL 



W-8 0.750 0.866 75.0 0.259 0.224 

w-9 1.300 1.140 75.0 0.259 0.295 

8-6 0.500 0.707 70.0 0.342 0.242 



BEST ENVIRONI(LIPTAG 
PARTICULATE EXLSSION CALCULATIONS 

DATE 1-08-93 TXST XETHOD X436 CLIBNT Dome 
TEST No. 3 l O T r R B O X  181 1 LOCATION Hawk Outlmt 
TEST TIME 1541-1652 rum Gam 

Pitot Factor (xp) 0.840 ttmtmr tomp. (m)  82.8 Total condmnmatm (Vw) 107.0 
Bar-. prmmm. (Pb) 29.660 Xm-r prom.. (*€I) 1.79 Total puticulato (mp) 2.7 
Static Prmmm. 0.90 Vml.AvqSQRT(P) 1.1910 Smmplm -1. unoorr. (Mu) 46.887 
Stack prmmm. 29.72 Stack Arm (Am) 12.048 Stack qam Qo28 6.0 
Stack temp. (Tm) 187.8 Noorelm dia. (d) 0.188 Stack gam 028 12.3 
sample t h  (0) 66.0 Xmtmr factor (Yd) 1.0076 Stack qam U28 81.7 

.......................................................................................... 

I . X .  Particulatm(mq) 2.7 Std. Tmmp.(T#td) 60.00 Vm1.Avq correcyClOniCm 0.519 ......................................................................................... 
A. Gam VOlumo (Mu)mtd (Tmtd+460)*Vm*Yd*(Pb+H/13.6)/((lb+460)*29.92) 45.050 Vm mtd 

-5 
8 .  Volullw E20 callrctmd (VV)mtd - 8.9148010 *(Tmtd+460)*VV - 
C.  Total Suaplm Valuaw (Vt) - (Vm)mtd + (Vw)8td 

D. noimturm Contmnt (8x10) - (Vw mtd/Vt mtd) x 100 - 
E. Stack Gaa Vmlocity (Vm) - 85.49 Kp (P) SQRT(Tm +460/W. P.) - 
2. Stack Gam mlmculu ~ q t . -  

C. Stack Gam volummtric Ilowratm - ((~028~0.44 + oiaxo.32 + sr2~~0.2e)~i-~20~/100)) + 1a(~20~/100) 

~Vm~~Am)((Tmtd*460)/(T~+460))(Pm)(1-8H20/100)*2.005 - 
8. Tot. Pmrtlculatm Conantration (Cm) - m/vm x 0.01543 - 
I. Tot. Partlculatm himmion R.tm - 0.00857 x Cm x SDCrX - 
J. 8 Imokinatic (I) = 9142.88(Vt)(Tm+46O)/(dxd)(O)(Pm)(Vm)(Tmtd+460) 

X. ACCPW - (Vm)(Am) x 60 - 

4.960 Vw mtd 

50.010 Vt mtd 

9.918 8 

32.702 €t/mec 
7t.044 €t/mmc 

28.316 X.W.m 

16,977 SDCSN 

0.0009 qr/dmcf 

0.135 L b m / h r  

106.278 8 

23639 ACCPW 



. -- ~. 

Cpcr.onIc8 
ooanm ProductalEWX Stack Run 3 

8-9 1.600 1.265 75.0 0.259 0.327 



FIELD DATA SaEETS 



DESI DwI(IDIo(I(L Particulate F i d d  Data %set 



-. 
Notes: 
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Run I 3  kthcd 8 q36 
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LAB REPORTS 



Curtis & Tompkins, Ltd., Analytical Loborotories. - Since 1878 . 
2323 Fifth Street. Berkeley. CA 94710. Phone (510) 486-09oo C ! !  

DATE RECEIVED: 01/27/93 
DATE REPORTED: 03/08/93 

LABORATORY NUMBER: 109870 

CLIENT: BEST EWIRONHENTAL 

PROJECT I D :  SLAKEY/DOANE 

LOCATION: WINGER/HAWX OUTLET 

RESULTS: SEE ATTACHED 

This report may be reproduced only in its entirety. 

Berkeley Los Angeles 



LkMRATORY “UMBER: 109870-2 
CLIENT: BEST E N V I R 0 ” T A L  
PROJECT I D :  SLAKEY/WANE 
U)CATION: SINCERJKAWX OUTLET 
SAMPLE ID:  M 4 3 6 - W I N G E R  

DATE SAMPLED: 01/08/93 
DATE RECEIVED: 01/27/93 
DATE REPORTED: 03/08/93 

CARB 436 FRACTION A ANALYSIS SUMMARY 

METAL 

A r s e n i c  
B e r y l l i u m  
Cadmium 
C h r o m i u m  ( t o t a l )  
copper 
Lead 
Manganese 
Nickel 
Selenium 
z i n c  

RESULT 

ug/Train 

ND 
ND 
ND 

2.3 
5.1 
2.9 
2 . 4  

4 

27 
ND 

MDL 

ug/Tra i n  

3 
0 . 1  
0 . 3  
0 .6 
0 . 6  
0 .2  
0 . 8  

2 
0 . 3  

1 

ANALYSIS 
METHOD 

EPA 7060 MSA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7 4 2 1  MSA 
EPA 6010 
EPA 6010 
EPA 7740 MSA 
EPA 6010 



LABORATORY " B E R :  1 0 9 8 7 0 - 4  
CLIENT: BEST E N V 1 R O " T A L  
PROJECT I D :  SLAKEY/DOANE 
LOCATION: SINGER/HAWX OUTLET 
SAMPLE I D :  M436RZ-WINGER 

DATE SAWPLED: 01/08/93 
DATE RECEIVED: 0 1 / 2 7 / 9 3  
DATE REPORTED: 03/08/93 

CARB 4 3 6  FRACTION A ANALYSIS SUMUARY 

METAL 

Arsenic 
Beryll ium 
Cadmium 
C h r o m i u m  ( to ta l )  
C o p p e r  
Lead 
Manganese 
Nicke l  
Selenium 
Zinc 

RESULT MDL ANALYSIS 
NETHOD 

ug/Train uq/Train 

1 . 2  

19 
2 . 5  
4 . 8  
2 . 7  
3 . 2  

ND 

ND 
ND 

18 

0.3 
0.1 
0.3 
0.6 
0.6 
0.2 
0.8 

2 
11 
1 

EPA 7060 MSA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7 4 2 1  MSA 
EPA 6010 
EPA 6010 
EPA 7 7 4 0  M A  
EPA 6010 

ND = N o t  detected a t  or  above MDL. 



. .- 

LABORATORY NUMBER: 109870-6 
CLIENT: BEST ENVIRONMENTAL 
PROJECT ID: SLAKEY/DOANE 
LOCATION: SINGER/KAWK OUTLET 
SAMPLE ID: M436R3-WINGER 

KETAL 

Arsenic 
Beryllium 
Cadmium 
Chromium (total) 
Copper 
Lead 
Manganese 
Nickel 
Selenium 
Zinc 

Cutis & Tompkins. Lld Cb 
DATE SAHPLED: 01/08/93 
DATE RECEIVED: 01/27/93 
DATE REPORTED: 03/08/93 

CARB 436 FRACTION A ANALYSIS SU'lMARY 

RESULT 

ug/Tra in 

ND 
1.4 

16 
3.1 
7.7 
3.0 
2.3 

2 

18 
ND 

MDL 

ug/Train 

0.3 
0.1 
0.3 
0.6 
0.6 
0.2 
0.8 

2 
3 
1 

ANALYSIS 
METHOD 

EPA 7060 USA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 MSA 
EPA 6010 
EPA 6010 
EPA 7740 HSA 
EPA 6010 

ND = Not detected at or above MDL. 

QA/QC SUMMARY 
IP-IIIIIIIIu-I--u=IIuI=-------~=----=--= 

RPD, ? RECOVERY, % RPD,? RECOVERY,% 
Beryllium NC 78 Nanganese 1 81 

Copper 1 98 

NC = Not calculable. 

Cadmium 5 69 Nickel NC 76 
Chromium <1 79 zinc <1 72 

=--aliPP-----===---~---=--====------=-==-= 



LABORATORY NUMBER: 109870-1 
CLIENT: BEST EHVIRONNENTAL 
PROJECT ID:  SLAKEY/DOANE 
LOCATION: SINGER/HAWX OUTLET 
SAKPLE I D :  H436Rl-HAWK 

DATE SAMPLED: 01/06/93 
DATE RECEIVED: 01/27/93 
DATE REPORTED: 03/08/93 

CARB 436 FRACTION A ANALYSIS S-Y 

METAL 

Arsenic 

Cadmium 
C h r o m i u m  ( t o t a l )  
C o p p e r  
Lead 
Manganese 
Nickel  
selenium 
Z i n c  

B e r y l l i u m  

RESULT 

ug/Train 

1.3 

3.5 
4.9 
8.7 
3.6 
2.0 

ND 

ND 
ND 

22 

MDL 

ug/Train 

0.3 
0.1 
0.3 
0.6 
0.6 
0.2 
0.8 
2 
3 
1 

ANALYSIS 
" H O D  

EPA 7060 E A  
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 MSA 
EPA 6010 
EPA 6010 
EPA 7740 MSA 
EPA 6010 



.. 

LABORATORY NUMBER: 109870-3 
CLIENT: BEST ENV1RO"TAL 
PROJECT I D :  SLAKEY/DOANE 
LOCATION: SINGERJIUWX OUTLET 
SAMPLE I D :  M436R2-HAWK 

DATE SAMPLED: 01/08/93 
DATE RECEIVED: 01/27/93 
DATE REPORTED: 03/08/93 

CARE 436 FRACTION A ANALYSIS SUMMARY 

METAL 

Arsenic 
B e r y l l i u m  
Cadmium 
Chromium ( t o t a l )  
Copper  
Lead 
Manganese 
N i c k e l  
Se len ium 
Zinc 

RESULT 

u g / T r a i n  

1.6 

1 9  
2.9 
4 .7  
3.3 
2 . 1  

ND 

ND 
ND 

2 0  

MDL 

ug /Tra in  

0 .3  
0 . 1  
0 .3  
0.6 
0.6 
0.2 
0 . 8  

2 
3 
1 

ANALYSIS 
METHOD 

EPA 7060 USA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421  USA 
EPA 6010 ~~~~ 

EPA 6010 
EPA 7740 MSA 
EPA 6010 

- ND - N o t  detected a t  or  above MDL. 



LABORATORY NUMBER: 109870-5 
CLIENT: BEST ENVIRONMENTAL 
PROJECT I D :  SLAKEY/WANE 
LOCATION: SINGER/HAWK OUTLET 
SAMPLE ID:  M436R3-HAWK 

DATE SAMPLED: 01/08/93 
DATE RECEIVED: 01/27/93 
DATE REPORTED: 03/08/93 

CARB 436 FRACTION A ANALYSIS SUMMARY 

METAL RESULT MDL 

ug/Train ug/Train 

A r s e n i c  
Beryllium 
Cadmium 
C h r o m i u m  ( t o t a l )  
C o p p e r  
Lead 
Manganese 
Nickel 
Selenium 
2 i n c  

1.4 0.3 
ND 0.1 

17 0.3 
4.2 0.6 
6.4 0.6 
3.9 0.2 
1.8 0.8 
3 2 

ND 3 
14 1 

ANALYSIS 
METHOD 

EPA 7060 MSA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 MSA 
EPA 6010 
EPA 6010 
EPA 7740 MSA 
EPA 6010 

ND = Not detected a t  or above MDL. 



, 

LABORATORY " B E R :  109870-7 
CLIENT: BEST E N V I R O W N T A L  
PROJECT I D :  SL.UCEY/DOANE 

- 
LOCATION: SINCER/HAWK OUTLET - SAMPLE ID:  M436R4 

DATE SAMPLED: 01/08/93 

DATE REPORTED: 03/08/93 
DATE RECEIVED: 01/27/93 

METAL 

Arsenic 
B e r y l l i u m  
Cadmium 
C h r o m i u m  ( t o t a l )  
C o p p e r  
Lead 
Manganese 

. Nickel 
Selenium 
Zinc 

CARB 436 FRACTION A ANALYSIS SUMMARY 

RESULT MDL 

ug/Train ug/Train 

1.8 

0.6 
2.3 
4.5 
4.0 
1.5 
2 

23 

ND 

ND 

0.3 
0.1 
0.3 
0.6 
0.6 
0.2 
0.6 
2 
3 
1 

ANALYSIS 
METHOD 

EPA 7060 MSA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 MSA 
EPA 6010 
EPA 6010 
EPA 7740 MSA 
EPA 6010 

ND = Not detected a t  or above MDL. 



LABORATORY NUMBER: 109870-8 
CLIENT: BEST ENVIRONMENTAL 
PROJECT I D :  SW(EY/WANE 
LOCATION: SINGER/HAWK OUTLET 
SAMPLE I D :  L-24 

DATE RECEIVED: 01/27/93 
DATE REPORTED: 03/08/93 

CARB 4 3 6  ANALYSIS S-Y 

METAL RESULT 

A r s e n i c  

Cadmium 
Chromium ( t o t a l )  
Copper 
Lead 
Manganese 
Mercury 
N i c k e l  
S e l e n i u m  
Zinc 

Beryllium 

ug/Filter 

6 
4.0 
7.8 
11 
12 
71 
9 

0.3 
21 

< l o  
82 

ANALYSIS 
KETHOD 

EPA 7060 MSA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 MSA 
EPA 6010 
EPA 7470 
EPA 6010 
EPA 7740 MSA 
EPA 6010 



.... __ 

Culir & Tompkinr. Ltd 
- 

- LABORAWRY NUMBER: 109870 
CLIENT: BEST ENVIR0"TAL 
PRQJECX I D :  SLAKEY/DOANE 
LOCATION: WINGER/HAWK OUTLET - 

DATE SAMPLED: 01/08/03 
DATE RECEIVED: 01/27/93 
DATE DIGESTED: 02/16/93 
DATE ANALYZED: 02/26/93 
DATE REPORTED: 03/08/93 

- LAB I D  SAMPLE I D  

- 109870-1 M436R1 HAWK 

109870-2 M436R1 WINGER 

109870-3 M436R2 HAWK 

109870-4 M436R2 WINGER 

- 

109870-5 M436R3 HAWK 

109870-6 M436R3 WINGER 

109870-7 M436R4 

- 

- 109870-PREP BLAEIK 

- 
- 

ND = N o t  D e t e c t e d  a t  or above MDL. 

RESULT UNITS MDL 

ND u g p r a c t i o n  0.8 

ND u g / F r a c t i o n  1 

ND u g / F r a c t i o n  0.8 

1 u g / F r a c t i o n  1 

ND u g / F r a c t i o n  0.7 

ND ug/fraction 1 

0 . 6  ug/Fraction 0 . 5  

ND ug/Fraction 0 . 5  



. .- 

LABORATORY " B E R :  109870 
CLIENT: BEST ENV1RO"l'AL 
PROJECT ID: SLAKEY/WANE 
LOCATION: WINGER/HAWK OUTLET 

- 

- 

DATE 
DATE 
DATE 
DATE 
DATE 

SAHPLED: 01/08/93 
RECEIVED: 01/27/93 
DIGESTED: 01/29/93 
ANALYZED: 01/29/93 
REPORTED: 02/03/93 

- LAB ID 

109870-1 

109870-2 

- 109870-3 

109870-4 

109870-5 

109870-6 

109870-7 

- 

- 

- 

SAMPLE ID 

M436R1 HAWK 

M436R1 WINGER 

M436R2 HAWK 

M436R2 WINGER 

~ 4 3 6 ~ 3  HAWK 

M436R3 WINGER 

M4 3 6R4 

- 109870-PREP BLANK 

- 

RESULT 

0.3 

0.3 

ND 

ND 

3.7 

ND 

ND 

UNITS 

ug/Fraction 

ug/Fraction 

ug/Fract ion 

ug/Fraction 

ug/Fraction 

ug/Fraction 

ug/Fraction 

ND ug/Praction 

MDL 

0.2 

0.2 

0.3 

0.2 

0.4 

0.4 

0.2 

0.02 

ND = Not Detected at or above MOL. 



LABORATORY "WEER: 109870-9 
CLIENT: BEST ENV1RO"TAL 
PROJECT I D :  SLAKEY/WANE 
LOCATION: SINGER/HAWK OUTLET 
SAMPLE I D :  H-24 

DATE RECEIVED: 01/27/93 
DATE REPORTED: 0 3 / 0 8 / 9 3  

CARE 4 3 6  ANALYSIS SUHMARY 

METAL RESULT 

u g / F i l t e r  

A r s e n i c  
B e r y l l i u m  
Cadmium 
Chromium (total.) 
C o p p e r  
Lead 
Manganese 
Mercury 
N i c k e l  
Selenium 
Zinc 

24 
59 
60 
67 
76 

590 
63 

0.6 
260 
7 . 8  
150 

ANALYSIS 
METHOD 

EPA 7060 MSA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421  MSA 
EPA 6010 
EPA 7470 
EPA 6010 
EPA 7 7 4 0  MSA 
EPA 6010 



. -- -. 

LALQRATORY NUMBER: 109870-PREP BLANK DATE REPORTED: 03/08/93 
CLIENT: BEST ENVIRONMENTAL 
PROJECT ID:  SLAKEY/DOANE 
LOCATION: SINGER/HAWK OUTLET 

- 

METAL 

A r s e n i c  
B e r y l l i u m  
Cadmium 
C h r o m i u m  ( t o t a l )  
C o p p e r  
Lead 
M a n g a n e s e  
N i c k e l  
selenium 
z i n c  

CARB 436 FRACTION A ANALYSIS SUMMARY 

RESULT 

ug/Train 

1.1 
ND 
ND 
ND 

0.6 
0.9 

ND 
ND 
ND 

3 

MDL 

ug/Tra i n  

0.3 
0.1 
0.3 
0.6 
0.6 
0.2 
0 . 8  
2 

0.3 
1 

MALYSIS 
METHOD 

EPA 7060 MSA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 KSA 
EPA 6010 
EPA 6010 
EPA 7740 HSA 
EPA 6010 

ND = N o t  detected a t  o r  above MDL. 
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BEST ENVIR0”TAL 
Analytical Report 

Job N J ~ :  SIAKEYIDOANE 
Srmplo Doto: 1/8/93 
Rlpuootd By: R. Best 
Andytkd Mothod: 
Dnm of Andy.*: 1 I1 2/93 Andyrt: Michad J. Wiley 

Method 5 mod. CARB) 

Lab ID Numbu 7 
R1M5 Winger (filter) 

RZM5 Winger (filter) 

R3M5 Winger (filter) 

RIM5 Hawk (filter) 

R2M5 Hawk (flltorl 

R3M5 Howk (filter) 

Filter BlMk 

Commontr: nrub represent 

Particulate 

Paniculate 

Paniculate 

P.rticulste 

Particulate 

Particulate 

Paniculate 

A n d m  Result 

10.7 

37.2 

27.2 

1.3 

3.2 

2.7 

0.3 

tin in sample mlnus the bla 
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- BEST €NVIRONM€NTAl, INC. 
P7343 IrdJStnd Badewd. urn E 
H o p K Y d  cohforo w545 
(415) 7840706 - 

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA FORM 

Gauge-oil manometer AP 

L t , Y  I 

3 . 6 d  

2 3r 
I .  4Q, 

0- s5 

Pressure 
difference 

4: 

c 

initial II pos ttes t Calibration: 

Date calibrated . 3 ( q  i=t 3 by M l dw l  



DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA FORM 

Gauge type M& V) e hel;c_ Seria l  or I D  number Rbuoq 5G- --G3/ 

Different ia l  pressure 
Gauge-oil manometer ~p gauge bP 

I 

Pressure 
difference 

x 
-4 o-cd 

- 2  - .3 
e - s . 0  

Calibration: i n i t i a l  w p o s t t e s t  

Date calibrated by /u L'/ n y  



BEST €NVIRONMEml, INC. 
-97343 hdvsbol BoJevord. Unit € 
W d .  Cdlfurwa 94545 
:415) 784-0706 - 

DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA FORM 
L5L- H Z -  

. .  
Gauge type ~ 2 , ~ e k c l ; c .  Serial  or ID number k I Z O L . 5 G  

Cauac-oil manometer AP 

Pressure 
difference 

x 
- 2.1 
.- 1.Y 

- 5, 2 
-7.3 

- 7 . Y  

-4- 4 
-I. 3 

-7 .J 
-7. 

Calibration: i n i t i a l  J pos t te s t  

Date calibrated 3 / 2 q / q  2 by M b / 3 M  
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E S T  ENVIRONMENlRl, INC. 
-27343 IndUsbDl BoJewd Urut E 
w d  Cdlfarvo 94545 
41 5) 784-0706 

DIFFERENTIAL PRESSURE CAKE CALIBRATION DATA Fom 
L 5 J-H-L 

Gauge-oil manometer Ap 

1.5 I 

.i 0- TS 
CJ. 39 

L a  s o  
0 L ry 
0 - 2  7 

.)- 

Dif ferent ia l  pressure 
gauge AP 

1-53 

Pressure 
d i f ference  

x 
7 3 1.1 

p o s t t e s t  w Calibration: i n i t i a l  

Date cal ibrated 712-7 /9 by Mid /  J M 

. .  
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.._- - . . . . ._ . . ... . - . . . .. . . .  .- _. ~. .. -"- ..-.- '- ,' 

m e  s PITOT mt INSPECTION DATA 

?%tot t u k  asmmbly level? yen - M  

t; 

CallbratLon required? - yea - J n o  

Wibrated by: M& 
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