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The author. vfah t o  u t e n d  t h e i r  appreciation for much he lpfu l  aad*CanCe t o  
He. D.cu Davoli, Air Toxic Coordinator fo r  the  U.S. Environmental Protection 
Agenej, Region 10 and !4r. David Kircher. Senior A i r  Pollution Project Adminie- 
trator with the  Pugec Sound Lir Pollut ion Control Agency. Both prwidad 

v a l u b l e  ntggaetiono d aeeietauce in selecting sources. maluting result*. 
and rwiwing r-rt draf t s .  Mr. Kircher a1.o u p d e d  great e f f o r t  in 
gathering the  baeie infomation regarding the  population of non-cradiciou41 
SOUPCS~ in the  Pugec Sound area and ident i fy ing  toy contact per.oan.1 d t  each 
nice of importance t o  t h i s  ntudy. These e f f o r t s  greatiy reduced our workload. 

U4 a l s o  would l i k e  t o  thmk Wr. I(. C. Euatvedt, Me. S u u n  Thoraelw. and K3. 
Owmy Loeeiter of =A's Office of A i r  Quality Pl.nning and Stmdardr.  C h d -  
ca le  end Pecro1.m Branch fo r  the  rwiou of damion  model. selectad f o r  the 
study. %ir comanca Idd suggestion# -re wet helpful.  

The aurhore ucend  grea t  appreciation a leo  t o  II.. D h u  Pelkey f o r  her long 
h a r e  preparing the uufamiliar c u t  under d i f f i c u l t  working a r r a u g ~ n t e .  
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DET"INATIOI4 OF AIR TOXIC W I S S I O N S  
Won RON-TBADITIONAL SOlTRCES I N  TEE 

PUGET SOUNU W I O N  

SIRMABP 

In the past feu y u r a  there b e  been increasing intereet in  identifying the 
potential public hulth problsu rerulting from the emirsicme of tuxic air 
contaminante for vhicb dime air quality erurd.rde do not currently uist.  
A b y  element in  aeeereing the effects of t t e m  walled tmsce is  datarain- 
ing the quantity of emierions of concminante of concern. k vith criteria 
pollutante there ere both point sad area aources of such contaminants 
requiring a r e v i a  of broad variaty of potmtial rources. Tbe Puget Sound 
A i r  Pollution Control Agency in  1983 began an air toxic inventory proRram 
eddreeaing traditional point sources to quantify tmic emittom. k this 
inventory vas nearing ccmpletim. i t  wee becoming clear through reeaerch by 
EPA and other. that a number o f  am-traditional air pollution sources may in 
fact be iPlportanC m r c e s  of toxic sir pollutants. T o  help identify and 
understand the scope of mch emission# of air toxics. Pugec Sound Air Pol- 
lution Control Agency requested asaiscance fron EPA R e g i o n  10 in developing 
m i s e i o n  a r t h t e s  for rmver.1 selected non-traditional sourema. The reault- 
ing plan established five source categories for investigation: Publicly h a d  
Traacauat Works (POTU); Induatrial Usatwater Treetmt Plants; Superfund 
Clnan-up Sites; Municipal Landfills; end Basatdous Waste Treatment Storage and 
Disposal Peciriciee (TSDPa). To ensure a broad r e v i a  of non-traditional 
eources. emissions vere t o  be astinutad for facilities from each catagorp. 
Becauae details of procrsres and vastee handlad are critical t o  ~ o t e n c i a l  
aniseions. r i t e  oisita were planned to key representative facilities within 
each of the sowee groupa. Where appropriate and beneficial. considering 
mailable resources, field samples or measuremmts were t o  be taken t o  allor 
improved emission astisacion. The fac i l i t i er  evmcually visited uithin each 
source category are listed belor: 
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Publicly Ovocrd Treatment U o r b  

METRO Weat Point Treatment Plant 
METRO Renton Treatment Plant 
Everett Vastavatar Treatment Plant 
Chmbere Creek Uaetavacer Treatment Plant 

Induotrial  Vast mat e? TreorPunt 

Uoyurhoeusor - Evorect 
Scott Paper - Evorott 
Ygckoff 

Suporfund Clem-up S i t 0  

. I a c o u  Tar P i t s  

B i d d 8 n  Va1l.J 
Cedar B i l l .  

BPrBrdous Uuoca truN1It. Storago a d  Diapoul  Paci l i t ioo 

C b d u l  Praceooors. Ine. - C c o r g o t w  

Li1ybl.d P.trolnr 

Tho i n f o r u t i o a  gomotad aa 0 ? O N h  of t h o u  o io i to  uao uwd t o  augnnc and 

r o f i m  a i o o i o a  oocimtoo prepared f o r  o i d h r  f a e i l i t i o o  vithin u c h  ucogo-  

v. 
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mode such a s  chemical process losses  and conditions of s u r f i c i a l  evaporation 

where there  is l i t t le rastriction due t o  diffusion. Table S-r lists the 
iafgcsi soiirces of toxic  ai: contaninants ident i f ied  a s  a r e su l t  of t h e  

estimates made here. As may be seen. i ndus t r i a l  and publicly-ed wastewater f M  
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treatment works can show subs t an t i a l  mias ions  though t h i s  is closely t i ed  t o  

the presence of v o l a t i l e  contaminants combined with aerated treatment. In 
addition. it is b p o r t a n t  t o  nota that the esc lmces  f o r  waitwater treatment 
a re  conaerrrative s ince they give no c red i t  t o  other  r-sl wdss such a s  
removal by biological  act ion or adaorp t im on sol ids .  In addition. VWs in 
w1v e f f luen t s  may s t i l l  be emitted from receiving waters. Landfi l ls  a l so  a re  
s ign i f i can t  sources mainly aus t o  aio-gas f lux  which ca r r i e s  with it t race  
quant i t ies  of toxic components. Actual f luxes have not been measured at  Puget 
Sound l andf i l l s .  however. and these es t iP . tes  a r e  based on l a a d f i l l  gas 
production models which a r e  admittedly imprecise a s t h e t o r s  of overa l l  
-Cs. Aaother important caveat regarding the accuracy of l a n d f i l l  
s s t i m t e s  r e s u l t s  from uncer ta in t ies  regarding the effect iveness  of f k r i n g .  
No data  exist of f l a r e  gas flow r a t e s  and destruct ion e f f i c i enc ie s  f o r  r a t  
l a n d f i l l s  in the area. In addition. f l a r e s  tend t o  aelf-at iaguish.  Records 
f o r  re l igh t ing  which helped assess o u c a p  periods were avai lable  fo r  three 
l a a d f i l l s  only. 

Analysis of hazardous waste handlers and Superfund s i t e s  showd re la t ive ly  
-11 emission potent ia l .  Bazardous waste treatment. storage. .nd disposal  
rites reviewed here simply did not handle large quutit iee  of toxic u t e r i a l  
making overall emissions r e l a t ive ly  -11 except f o r  t h e  l i s t s d  solvent 
recyclero. In addition, arch of the  v e v  large t-ge associated with l iaced 
orgenic wastes ( ign i tab lss  or waste solvents) r e s u l t s  from k r i e  percmtsgee 
of water in tha  c d i a s d  waste. Superfund sitss mulyred were. f o r  the w s t  

part .  those considered w s t  c r i t i c a l  with tha l a rges t  po ten t i a l  f o r  emissions. 
In each C.M. however. v o l a t i l e s  with the grucest emissions potent ia l  were 
found AC 1- coacencrscion in soils scheduled fo r  r-a1 (most volsci laa  
probably l e f t  before or shor t ly  a f t e r  the wasts BOC in to  the s o i l ) .  Material 
r a u i n h g  st  high cmceatretiun were largely h w i e r  v o l a t i l e s  (toluene. 
ry!ms aad d c i v e t i v e s )  , polycyclic sroucic  hydrocarbons. oily wsstss. and 

r t a l r .  
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TABLE S-1 

SIMP(ARY OF cm~m TOXICS EMISSIONS' 
FOB TEE LARGEST SOURCES EVALUATED 

UITEIN DESIGNATED SOURCE CATEGORIES _. - 
Emiaaion 
Estimate 

Source (Ton/Year) 
b 

- P a c i l i t  

1 Yey erhaeuser'ltra f t Aeration Lagoon 35 - 492 

Scot t  Paper Kraft  Secondary wastevatst 
treatment 18.2 

. -  Simpson Tacoma Kraft Wastevater treatment 2.3 

' Kent B i g h h d s  Landf i l l  Laudf i l l  g a s l f l a r e r  11.3 

f Ridden Velleg Landf i l l  L a d f i l l  gaelf ?.ares 

Landf ill gaalf lares 

I 01.11a L n d f i l l  Landf i l l  gas l f l a r ea  

Cedar B i l l s  Landf i l l  

12.3 

10.8 

.3.1 

.c L i l f i l d  Patrolmm Solvent Recovery 1.4 

tlorthverc Ewlro Services OilyglSolvant Water A 
treatment 

c 
2.4 

i Chdul Processors A l l  1.1 

nrmo-aefltoo P r n  A l l  8.6 - .. 
.* 
t 

" 
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Everett PQN 

Chubers Creek PQIY 

Puyallup POTU 

Bramsvtlls POTU 

mm04a.t Point PON 

A l l  

A l l  

A l l  

A l l  

Primary Sediwntnt ion 

1.2 

0.8 

a.7 

0.5 

0.4 

Tha ebove estimator include the following compounds: Acatme. Benzene. 
Carbon Tecrachloride. Chloroathaw, Chloroforn. Dichloroechane, 
Dichloroechylena, Mathylefle Chlorida. Naphthalene. Phenol, 
Tetrachloroethylene. Toluena. l.l,l.-Trichlotoethane. Trichloroethylene. 
-g otherr.  
through A l h .  

The high value of t h i s  ranye is  besed upon e .ingle ample  of waatmatar 
taken durfng what is believed t o  have been 8 batch release of chemicals. 
Ueyerhaeusar a ies ion  estlmater are discuared on paus 41. 

For a corpound-by-cmpound breekdwn nee pages 35-52 and A1 

I: 
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:a I Clearly industrial waatewater treatment preaenta a potentially significsnt 
8ourcc group of toxic emisaiona. It alao is a group for which only limited 
information ia available, usually a one-time eff luent analyaia t o  determine 
compiiance with discharge permit regulatisns. Theae sourtea vi??. req-ire 
detailed inveatigationa to prepare improved estimates d t  alternative removal 
mechanisma and validate surface impoundment and treatment tank emiaaion rates. 
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- 
In general, refinement of the values in Table S-1 will require further field 
testing to verify critical concentrations snd quantities. For example. it is j: .. suspected the large emiaaiona attributed to Ueyerlraeuaer may be due t o  a batch 

._  releaae of bleach chemicals rather th3n an average value. This on-going 
i d  analysis and inventory development should be directed primarily at refining 

.. 

induatrinl waatewater treatment and landfill emiaaion values. 
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