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ABSTRACT

The Cal i fornia Department of  Heal th Services
shal l  soon place l imi ts on the concentrat ions
of toxic organics in the Distr icts '  ground-
water recharge. Past data indicate that  the
Distr icts wi l l  v io late the l imi ts for  benzene'
p-dichtorobenzene, and tetrachloroethylene (PCE) .
Personal  communicat ions and a l i terature review
has uncovered clues to the major sources of
these compounds and enough data has been gathered
to develop a rudimentary mass balance for PCE.
Calculat ions indicate that  unknown sources
discharge 86t of  the PCE released to the waste-
water system. Not enough data is avai lable to
determine the relat ive contr ibut ion of  the
resident ia l /commercial  sector.  This study
recommends that the Distr icts focus on control l ing
PCE discharges from these sources, in th is order:
companies under enforcement,  companies report ing
PCE on their  Cr i t ical  Parameter Reports '
companies report ing PCE on their  Basel ine
t ' loni tor ing reports '  dry c leaners.
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The Problem

In 1985, the Cal i fornia Department of  HeaIth Services placed l imi ts
on toxic organic discharges to dr inking water sources. The Regional
Water Qual i ty Board wi l l  soon incorporate these l imi ts '  cal led act ion
Ievels,  into the water reuse perrni ts at  the Whit t ier  Narrows'  San Jose
Creek, and Pomona Water Reclamat ion P1ants.  When the Board takes this
act ion,  the plants cannot legal ly recharge the groundwater basins wi th
any ef f luent containing toxic organics in excess of  the act ion leveIs.
The Board wi l l  require analyses every 14 days to ver i fy compl iance
with the act ion levels.  (Appendix f  shows the l is t  of  act ion levels.)

In recent years,  the U.S. Environmental  Protect ion Agency has
assigned increasing importance to the control  of  organic pr ior i ty
pol lutants.  In fact ,  the EPA is consider ing emissions l imi ts for
t reatment plants (Nor iega 1986) as wel l  as ef f luent l imi ts on the
Distr icts '  ocean discharge.

Unfortunately,  the Distr icts do not know what the major sources
of toxic organics are.  Moreover,  the Distr icts do not regulate two
potent ia l ly  major dischargers:  dry c leaners and the resident ia l , /com-
mercial  sectoi .  This study is one of  the f i rst  at tempts to r igorously
ident i fy the najor sourees of  toxic organics and to determine the
relat ive contr ibut ions of  the industr ia l  and resident ia l , /comrnercial-
sectors.

Toxic Orqanic Data

This is a l is t  of  pract ical ly al l  the data which the Distr icts have
col lected on toxic organics:

1.  Four semi-annual  pr ior i ty pol lutant rnoni tor ing samples f rom the
Distr icts '  p lants.

2.  $ lh i t t ier  Narrows and San Jose toxic organic monitor ing 1979-1980.
3.  Two Chino Basin samples f rom 1987.
4.  Air  and inf luent concentrat ions at  JWPCP in a 1986-7 study.
5.  Sporadic,  sel f - reported analyses of  industr ia l  d ischarges (review of

2L6 Cri t ical  Parameter Report  f i les).
6.  More extensive sampl ing at  companies under enforcement in the per iod

January 1985 -  July 1987.

The f i rst  set  of  data,  inf luent and ef f luent concentrat ions at  the
Distr icts '  t reatment plants,  reveals that  the Distr icts have 'v io lated'
the proposed act ion levels for  three compounds:

l .  benzene
2. p-dichlorobenzene
3. tetrachloroethylene (PCE).

Tables l ,  2,  and 3 summarize the inf luent and ef f luent data for  benzene
and PCE. Table 4 summarizes the number of  one-t ime violat ions of  the
act ion levels f .or  benzene, p-dichlorobenzene, and PCE. At t imes, the



detect ion l imi t  at  the San Jose Creek 1ab is too high to detect  benzene
violat ions wi th certaintY.

The physical  and chemical  character ist ics of  the three compounds
vary widely l  as Tab1e 5 shows, al though al l  the compounds are relat ively
vot l t i le.  iable 6 I is ts the major industr ia l ,  resident ia l ,  and
commercial  uses of  the three compounds.

Li terature Review

This study started with personal  communicat ions and a review of
I i terature.  Thlse ef for ts at ternpted to f ind any posi t ive ident i f icat ion
of toxic organic sources and est imates of  the relat ive contr ibut ions
of the industr ia l  and resident ia l , /commercial  sectors.

patterson (1985) provides a l is t  of  average ef f luent concentrat ions
of var ious compounds, informat ion gleaned from the EPA's development
documents.  His resul ts,  shown in Table 7,  indicate that  steel  p lants,
leather tanners,  and laundr ies discharge the highest concentrat ions of
benzene, p-dichlorobenzene, and PCE, respect ively.  Comba and Kaiser
(1984) pinpointed the major sources of  volat i le organics in the Detroi t
River.  HowLver,  PCE's ubiqui tous presence in the storm and sani tary
sewers prevented determinat ion of  i ts  major sources.

A project  sponsored by the l . tetropol i tan Water Distr ict  and the
Environmental  Defense Fund (Wo1f 1987) presents perhaps the most
thorough at tempt at  source ident i f icat ion thus far.  Dr.  Wolf  has
gleaned informit ion on the uses of  chlor inated solvents f rom the
ttalogenated Solvents Industry Al I iance and from industr ia l  contacts and
has determined the amounts of  d i f ferent compounds used by di f ferent
Standard fndustr ia l  Codes (SICs).  The next sect ion of  th is paper
incorporates her data and methods into a mass balance for PCE.

Brown (1987) reports two est imates of  the toxic organic
contr ibut ion of  residences. fn Seatt le,  Wash.,  65t  of  the toxics in the
wastewater comes from the resident ia l  sector.  fn AlbuquerQu€, N. l { . '  each
residence discards 0.5 kg of  hazardous substances each year into the
sewer system. Det{al le et  a l .  (1982) found no benzene or p-dichloroben-
zene in the ef f luent f rom a resident ia l  subdiv is ion and found PCE in
concentrat ions greater than 0.7 ug/L in only 252 of  the inf luent
samples.

Both Hunter et  a l .  (1985) and Dunovant et  a l .  (1985) analyzed
wastewater t reatment plants which t reated wastestreams containing
var ious percentages of  industr ia l  f low. In general ,  they discovered that
wastewater containing relat ively high percentages of  industr ia l
f low also contained higher concentrat ions of  PCE. Dunovant et  a l .  (1986)
also report  an increase in toxic organic discharges in the evening and
later in the week (Fr idays and Saturdays).

According to t ' lary tselefsky at  EPA heaciquarters in Washington'  D.C.,
the EpA has conducted toxic organic sampl ing at  var ious industr ia l
d ischargers throughout the country.  Resul ts ano regulatory guidance
should iome forth i .n late 1987 (Belefsky 1987).  Another environmental



agency, the Orange County Sani tat ion Distr icts '  wi l l  soon inplement i ts
own r igorous toxic organic monitor ing program for s ix EPA pretreatment
categor ies (Wybenga 1987).  Both EPA's and Orange County 's ef for ts may
f i l l  voids in the Distr icts '  data base.

Est imated Mass Balance for PCE

Using the data l is ted ear l ier ,  th is study has developed a
rudimentary mass balance for tetrachloroethylene. Table I  l is ts mass
inputs to the Distr icts '  p lantsr  using average inf luent PCE
concentrat ions and average f lows. Due to s ludge transfers in the Joint
Outfal l  system and in the Santa Clar i ta Val ley,  some 'double-count ing'
of  PCE occurs in th is port ion of  the mass balance.

Table 9 shows the amounts of  PCE used by di f ferent SICs in 1984.
This port ion of  the mass balance is based ent i re ly upon the data of
Wolf  (1987).  Al though the amount of  PCE disposed is not necessar i ly
direct ly proport ional  to use, the table does narrow the search for
major dischargers to certain segments of  industry.  l ' loreover '  the amount
of  PCE used places an upper value on the amount which dischargers could
possibly release to the sewer system.

Review of  2.5 years of  enforcement summaries and 21-6 Cr i t ical
Parameter Report  (CPR) f i les generated the l is t  of  documented PCE
dischargers in Table 10. Appendix I I  shows the sel f - reported and
Distr icts-monitored PCE concentrat ions and I984-5 f lows of  these
documented dischargers .

Table t l  and Figure I  present the completed mass balance. The trunk
sewer vol i ta l izat ion est imate comes from Gri f f i th (1987).  To account
for c i ty sewer volat i lzat ion,  th is study arbi t rar i ly  adds to the mass
balance an amount of  PCE equal  to 50t of  t runk sewer volat i l izaEion.
Table 11 reveals that  documented dischargers account for  only 14t of  the
inputs to the serr ter  system.

The hatched areas in Figure 1 indicate those port ions of  the mass
f low for which th is study has ei ther found data or has produced
reasonable est imates.  The poor qual i ty of  the data at  hand has forced
this study to est imate or ignore important features of  the mass balance.

Cont inuing Efforts

Sampl ing at  La Canada, a water reclamat ion plant serving a
predominant ly resident ia l  area.

Sampl ing in s ix di f ferent resident i .a l /commercial  areas of  the
Distr icts '  service area.

Conclusions for Tet rachloroethviene

l .

2.

l .  Var ious sources discharged approximately 4t
wastewater system in I984. Approximately 33
Distr icts '  p lants,  the balance volat i l iz ing

000 kg of  PCE into the
000 kg of  PCE entered the
in the sewers.



2.

3.

Cornpanies under enforcement and companies report ing PCE on their
Cr i t ical  Parameter Reports discharged approximat ley 5 500 kg of  PCE
in 1984. Undocunented sources contr ibuted the rernaining 85t.

fhe fo l lowing infornat ion supports the hypothesis that  the
resident ia l r / iommercial  sector contr ibutes a relat ively Iow proport ion
of the toxic organics in the Distr icts '  wastewater:

a.  Industry in the Distr icts 'service area used over 150 kg of  PCE
for each kg discharged to the wstewater system in 1984. This huge
amount increases the probabi l ty that  the industr ia l  sector
discharges a large amount of  PCE to the wastewater.

b.  Research in Cincinnat i ,  Ohio (Dunovant et  a l .  1985) and in New
Jersey (Hunter et  a l .  1986) found increasing PCE concentrat ions
with increasing industr ia l  wastewater contr ibut ions.

c.  Research in Tacoma, Wash. (DeWal le et  aI .  1982) found very l i t t1e
PCE in a resident ia l  subdiv is ion's sept ic tank.

4.  The fol lowing informat ion supports the hypothesis that  the
resident ia l r /commercial  sector contr ibutes a relat ively high amount
of  PCE to the Distr icts '  wastewater:

a.  fnf luent to the Pomona Water Reclamat ion P1ant,  whose service area
is resident ia l  in character,  contained higher concentrat ions of
PCE than JWPCP, whose service area is highly industr ia l .

b.  This study found no documented PCE dischargers in the Whit t ier
Narrowg and San Jose Creek service areas. Yet,  the inf luent to
these treatment plants contains s igni f icant concentrat ions of  PCE.

c.  Research in Detroi t  (Comba & Kaiser 1984) could not pinpoint  PCE
dischargers because sampl ing found PCE distr ibuted ubiqui tously
throughout the wastewater system.

d. Research in Seatt le (Brown 1987) found that households contr ibute
65t of  the toxics in the sewer system.

5. Chino Basin contains 8 dischargers wi th SIC 34xx but i ts ef f luent
contained no PCE. Yetr  4 of  the documented dischargers in Table L2
have SIC 34xx. This impl ies that  the Distr icts cannot impl icate an
ent i re segment of  industryr  €.9.  SIC 34xxr €ts a PCE discharger.



Recommendat ions for Tetrachloroethylene

1. Reduce discharges from companies already under enforcement.

Z.  Then, reduce discharges from conpanies report ing PCE on their  CPRs.

3.  Review Basel ine t ' toni tor ing Reports for  EPA categor ical  industr ies and
ver i fy that  each company has accurately reported i ts halogented
sotvent use. Then, r-quire wastewater analyses for the solvents which
they use.

4.  Conduct more analyses for PCE in the discharges of  the types of
l is ted in Table 9.

5.  Determine the f low and concentrat ion of  PCE from dry c leaners.
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Table 1.

Average treatnent plant
organie compounds. 1985
Violat ions of  Cal i fornia

plant samples

JWPCP

Lancaster

Long Beach

Los Coyotes

Palmdale

Pomona

Saugus

San Jose Ck.

Valencia

WhiEt ier  Nar.  4

Cal i fornia
Dept.  'o l leal th
act ion levels

concentrat ions (ug/L) of

l lea1th Services act ion

@
@
@
@
@
@
@
@

3.4

@

two toxic

levels =

benzene
tetrachloro-
ethvlene (  PCE )

+26.0

+11.8

163.0

201.0

+ '1 .4

+16.5

!  2.5

+26 .4

@!2G's

+ 0.8

+11.3

+ 0.3

inf luent
-rgEr

Dept.  of

<0. 5

oo
<0.5

0.7

ooo
<0.5

Serv. 0.7



Tab1e 2.

Average treatment Plant
organic compounds. 1985
Violat ions of  Cal i fornia

plant samples

JWPCP

Lancaster

Long Beach

Los Coyotes

Palndale

Pomona

Saugus

San Jose Ck.

Valencia

Whit t ier  Nar.  4

Cal i fornia
Dept.  'o l leal th
act ion leve1s

Serv.

concentrat ions (ug/L) of

Heal th Services act ion

eff luent=-TeEf
Dept.  of

two toxic

levels =

benzene

<0.5

<0.5

0.7

tetrachloro-
ethvlene (  PCE)

<0. 2

1.5 + 0.4

3.1 I  3.3

0.3

2.3 + 3.9

0.9 + 0.9

3.4 + 3.3

!7.s

<1.0

@

! I

@ 
+42.6

@ 
+26.0

<0.5

@o
<0.5

@
@



Table 3.

l r laximum treatment plant ef f luent
@ compounds. 1985 - T987.
Violat ions of  Cal i fornia DePt.  of

concentrat ions (ug/L) of  two

Health Services act ion levels

toxic

plant samples

JWPCP 4

Lancaster 1

Long Beach 3

Los Coyotes 4

Pa1mdale 1

Pomona 4

Saugus 4

San Jose Ck.

Valencia

Whit t ier  Nar.  4

Cal i fornia
Dept.  'o l leal th Serv.
act ion levels

benzene

<0. 5

<0.5

tetrachloro-
ethvlene (  PCE )

@
<0.2

0.3

a
\-/

2.0

<0.5

@o
<0. 5

oo
0.7

2.0

<1.0

-z



Table 4.

Violat ions of  Cal i fornia Department of  l leal th Services act ion levels in
ef f luent f rom the Distr icts '  water reclamat ion plants f rom October 1985
to June 1987. No violat ions occurred at  Lancaster or Palndale.  The
Distr icts '  Iabs did not analyze ef f luent f rom the San Jose plant for
p-dichlorobenzene .

plant benzene
viol .  total  samp.

p-dichlorobenzene
viol .  total  samp.

tet  rachIoroe!hvIene.
ffiamp.

JWPCP

Long Beach

Los Coyotes

Pomona

Saugus

San Jose Creek

Valencia

Whit t ier  Nar.

TOTALS

4

0

1

31l1 31
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Table 6.  Major uses of  benzene, p-dichlorobenzene, and
tetrachloroethylene (Hathaway l-980) .

Compound Industr ia l  Uses Resident ia l  uses

benzene petroleum products solvents & thinners
paints tar remover
pharmeceut icals oven cleaner

detergents
hair shampoos & remedies
antipersp j-rants

p-dichlorobenzene manufacture of toi let bowl deodorants
polyphenylene bathroom cleaners
sul f ide resins household c leaners

diaper c leaners
fabric dyes
mothbal ls

tetrachloroethylene rnetal cleaner contact cemerrt
metal degreaser wax remover
dry cleaning solvent shoe dye
text i le processing upholstery/rug cl-eaner
solder f lux remover vegetable pest ic ide
intermediate in
chlorof l-uorocarbon
synthesis

I f



Table 7. Average concentrat ions of  benzene, p-dichlorobenzene,
in the ef f ruent of  var iuos industr ies.  Data taken frorn
US EPA development documents by Patterson (L985).

Conccntruion lygllt

Compouad lndusnial Source Range

Bcnrcnc Ccl orinin3
Tcrtilc mills
Timbcr products processia3
Pctrolcum rcfininj
Print .td ial formuletioo
Gum rnd wood cbcmicds
Rubbcr pracsdnj
Auto rrd abcr leundrics
Pbrrmrccuti:dr
Orc arinioj rnd drcssin3
Stcea clcctric Aorrcr
Foundricc
l.rethcr tenai.g ead finishiq
Nonfcrrour rrtds
Iron end stcel

Coal minial
Texrilc mills
Auto .nd othcr laundrics
Stcen elcctric powcr
Lcrthcr tannin8 end finishing

Tcrtilc mills
Pctroleum rcftoiq
Piot rnd iol foruul.rioo
Aulo rnd orhcr hun&ics
Pharmeccuricals
Stcern clccrric power
Inoqrnic chcmir:ls mrnufrcture
Fonndrics
lr.thcr trnniq end linishirg
Noofcrrous mtds
Iron rnd rtccl

Dichlorobcruencs

Tctrachlorocthylcnc

Tab1e 8.  PCE inputs to the treatment plants.
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<J (L2(p

350 tl-2.t00
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lJ(n o-9,9O

lg! o-7t0
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2I) O-2.rm

2. t a-1.2
a5

!n
t9 o-t5o
t I 0-t60
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<t.2 (Llo

2 0-2to
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20 10-26
69 (L2m

<J
<50
9m

9,6m
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l2
l4
a2

0-2,rm

G.a.qn
(L93,m
(Lt5

(lr95
G370

0-3lo
0-l , td)

Plant

JWPCP
Lancaster
Long Beach
Los Coyotes
Palmdale
Pomona
Saugus
San Jose Creek
Valencia
Whitt ier Narrows

TOTAL

l-9 8 s-8 7
ave. inf l .  conc.

(uq /L)

52.3
5.2

12.3
56.2
49.0

118.0
8.2

26.7
3.4

23.O

ave. f low
(n3 zs)

r5.  0
o.2
0.8
1.6
0. t_5
AA
V.a

0.2
2.6
0. t -5
0.6

t_984
PCE input

(kq)

24740.O
3.3

3 l_o.  3
2835.7

23L.8
1488.5

)L.  /

2189 .2
16. 1

435 .2

i5

32594.5



Tabte 9. Arnounts of PCEused by various SlCs in 1984. Data f rom t ,o l , f  (1987) and U.S. Departrnent of Cormerce (1984).

stc

22xx
23xx
2869
34xx
36xx
37xx
39xx
7215
7?15
7218
other

LA County

estabt i  shments

231

2953

22

2033

1267

67

899
,t88

698

6

sotvent use
( tonnes )

115.5
295.3
2156

8538.6
5954.9
7',t36.9
3056.6
711.4
3210

369 -6

PCE use
(fract ion)

1 .00
1 .00
1 .00
0.16
0 .09
0.17
0.14
1 .00
0.98
1 .00

TOTAL

PCE use
( tonnes )

115.5
295.3
2156

1 392.8
565

1225 -5
419.5
711.1

3134.5
369 -6

1 378.8

fnact ion of
total PCE used

0.010
0.025
0. 182
0.118
0.0/+8
0. 104
0.056
0.061
0.266
0.031
0. 117

Fract ion of  L.A. County industry in the Distr icts

Distr icts ToTAL

11766.9 rnetr ic tonnes

0.56

6618.9 metr ic tonnes

SIC code irdustry

22xx
23xx
2%9
34xx
36xx
37xx
39xx
7?15
7216
7?18

Texti  te mi [  [  products

Apparel ard other prodrcts frorn fabrics
Industr iaI  inorganic chemicats,  not  etserhere ctassi f  ied
Fabricated metat products

Electr ica[  & etectronic machinery
Transportat i on equi gnent

l , l isc. nnufacturing equiFrent

Coin-op Iaundl ies and dry cteaners
Dry cteaning ptants

Irdustr ia[  [aurdr ies

L7



Table LO. Documented

Discharger

Ardrox
Bri te-So1
CSD-Palos Verdes
CSD-PaIos Verdes
CSD-Puente Hi11s
Chem-Trans
DeMenno/Kerdoon
Forbes
NuWay Linen
OlymPic Fastening
Omega Recovery
Sierracin/ThermaI
Sigma Plat ing
Syst.  Trans.
Tal1ey Bros.
Van Waters
Van Waters

TOTAL

dischargers of  PCE (Data

IW kg discharged in

f rom Appendix I I ) .

information
1,984 source

108 87
6486
8297
89 t-4

LO524
L83 2
27 03

L1,264
98t

l .47 4
8 5l_3

1094 I
l_102l-

8 595
L),7 7
4067
4068

o. 14
l_.  L0
0. 003
0. 0L3
o. 002

12.00
27.OO

0. t_0
5400. 00

5. 50
0. 14
9. 1_0
4 .60
o.29
3.70
o.26
1_. 50

5465.45

enforcement
enforcement
CPR
CPR
CPR
enforcement
enforcement
CPR
enforcement
CPR
enforcement
CPR
CPR
enforcement
enforcernent
CPR
enforcement

Table 11. PCE Mass Balance Surnmary for  1984.

amount used by industry

inputs to treatment plants

trunk sewer volat i l izat ion

ci ty sewer volat i l izat ion

TOTAL discharged into wastewater

documented dischargers

unknown discharsers

6 618 881.3 kg

594.5

200. o

500. 0

394.5

465.5

929.O

32

40

-B

1A



{"t.*o,"
J

tt t .t crlltcL
D.Frt|d .l L.ltl tlrrtds

DallrffrE trt 3 Ltlo lt.la 

-c.ia.a!t tba D.Frtxh3 ct L.ltl t nls

t|rurt ltat

a Pat.cLlornltrob.^r.m)
!.sblcla..

ct tc t to.o
(f .o,Ds!dl I (t<hlorotar.Dtll {rD|It.l

b l . t .  lo.0 ( ! .^ t . t lv . l  ( t ,ot .
(tllo!.Frrll

oldil to.o
(Iollrt.l

eltDlfl.t!
Itrartr
tlrrlr
Lrtrao

(L.a{'lu,

lur(.rbr. Llc|$d!
C.rDo tdr..ilorld. a.oq
t.l-9l6lout!.r 1.oo
!,\-Dtcilosttt l.r l.oo
Ltlt lo cildla. ac.oo

.,laucilostDt'l.r {.oO
l.l.l-tTlcDlont!|m too. oo

4tlctlor-thtlc t{oo
r:.!tt chlqL. t .lo
t.l-OlcilcstD.r lo.{
trlcLlorcnEEtb.m t, aoo, oo

(ttto lll
t , l , t { r tchl@l,a.r-  la,0oo.oo

trtllEgt!.r
(tro llt)

t .l.r-ttlcilqCtLr loo.oo
clr-l,t-DtcDl.rtltlu la.co
tt'u-I,2-Dlcll6Etbrl.D la.CO

ll.cgld Lral loa Clt rtd l:|D l,.t-Dlcbtq-t.b!'l@ lr .ltl.r to. I
rllEla lrd- c lq t!. 

'o 
ol tb. 2 !.ry,

(lctld Lv.l t€ l.r-Dldrlo.ob.nl.D rta 1.t-Dlcblorob.r..m lt.l!b.r
lo. a ali€l. lct c tq tia tw cl tb. 2 l.d.rt)

telE !OO.0O
Ortb-ftlu
trn-ltlo
r.t -Illo

420.00
a:o.oo
420.00

tAstloD taval lor ttld lr.lt!.r tor a rlngla lrryr or tlr.
tr ot tl. t lwl

tbanol!
l ,a-{ IEthYlPh.not ( 'Og'OOr'

i i rnol  ( l 'oo) '  ( tor  o lor inr td
3y.t .Bl

A!, d.hYd..
tor i  d.hyc.

n dlddlv l t l
Orrnlr

iT.rt. t Odor tttesbold

chot{f

t . t lo ldo
chlorlDt.a IttllqrDqn

llatl.
r-l.ED Lrcucrlda

l.-lc)
D-it[E l.achlorla.

o-rl
chlotaam
Dl.ldal!
&Dt.cllca
!.i'trcttos EPrld'
t irbcllorqs.Fl

org.n tbdDuL
DlDtDo.3.
DlrttE
ttlL
IrlrlDlc
ftEl trntt16
ht tllc
trltil6

orrD.rta
ll(Uerl
f.t96
cr6.rtl

Dtti.!utah
C.Ftr

frl6.a
DlDD.uld.

tulcetr- eaDro.alrl oroPtol|n.
1,2-Dlclloto?raP.D
Ltlrto DlDrilid.
ciloro9lcrlD

Itrc.l lrm
trn.cblor

lao. ao
la.0a
tt.to

laa.aa
tc.ao
to. t
t .00

lo.0c
t!. ao
40.00

Ltto l-.1
Frt rs DUllc ("bl

Ilrlt ct e$!tttlqt!6 (o,ot)
a. tc

a.  to

o.ogt
drlt ol 0ustl ltqt!6 (0.o1)
0. ot
a.  la

t0. oo

r5o. oo

ao.oo

t.00
1o.00

Lld.t ol 0wtlt lqtl6 (0.021
3o.0o (r?.01.

o. t0

loo.o
l t .o

I to.0
a.o

furg.rDla lriltlo
Lild
ldloroD.sq
l. l-DlclloroDs[o
Ll-Olcltcduo
l, a-Dt€ilcroDotu

ItbtlLntu

0.t0
to.oo ( t ) .

I to.co (10).
l ro.oo (2o1.

Llrlt oa Qwtltlcrtlon (O.5)
(0.  t l  r

aao.oo (rr) .

!0.  00

20 pl@ curl . r , / l l t . r

i -9



APPENDIX .8. Da,* oN WJ)HENTEU TNTTW

Clue, sy Drst

,A,1. . r ,R'* , lNc.  f8

[ ' l :  , " i1 i  Str ;  8

ITAUIS
(  : i t  1egO.o 5

'At-os
L': llr- 're-i6c; f

')UENTE(  , f , '  ' r r luS /8

Cr rEM TRAIIS \

I

[', lll xo/4r.,"'.* /

L-,11, ',g fo^ O, I 3

i :c i<815, lxu. /5

F'rr-r-r K G. E

N'l-Wt) Lrr.rrH ,3

ND

<0.2 $a <97

/o 53 2l

32

ND

ND

50 6300 <77 t

260

NT

/oo 56

NT

ND

ND

/4 /6 /6

EO

9.7

<o.{ 6/& <2M

ND

ND

Nf

NT

NT

TETQKHteel\flElE
b*. Lrqh.*eqn_r.%\_

w'" )
<o.s 26a <s4

<0.2 820 </58

o.b 0.7 0.6

26

0.tr
<o, I

<t0

76 <2p

3500<%

ND

/70

NT-

<M 6EOoO 2gtb

,^F,"*hu-
.3cvrce

.",ft.-.*

er,prc"-."r

CPfu

QPR:

CPR:

I
a"rlo fcQrl,46

",nlo*rr.".I

CPR:

CPRs

CPR>

onfo*"*^

rtEE1

e$6

E2g7

sgt4

16fl4

/832

2/c3

n74

//2gr

649s

9Et

0,q

/  .E7

/42

o,52

2.70

/o.E

27.2

e6.4

4,57

/. 6l

55,W

kuzeNg f-2apoaon^tz*
tv/ stc I  l . l

fow h,An YtnerLv\
_F

(ryt)
' l  l , l
fAAr vltqVt mea*\d\A, VltqYt vv't-r,ffirf(/'*'>

ihl,Z
slbt

.49s3

49s3

1w

42t2

29lt
292

29u

3t7l

Js63

721 |
1ztt

C : l ( ) -
C l)R.

ND=
NT=

C"u',ly.S..,",{olo,. Di.h'.L "+ L.A. Co"',lq

"r, 
f,i, I ooro-*ekr repoik I

^"1 J" f"d{.J '
.ol- |r=+€d (,no *,olyses rrr,)



AP'PENDIX If. D^n oN iocuurtrwPtfr*lw.

f!11p4\rJ Drsr.

r)1.; "p, F.'+. 2

()^-,.11n l?"". /E

')-,r,,,,r.., 
/n 

2

''ir-1,,r,- {)Lte. 2t

"iy ,1. i .a",5 4
'i.' 

t l.- t Bros /

V' "W)t r 2

\/.,,.., h,',,!"r: 2

h/, fc. Che'vr y

&uzettg

N'r

ND

NT

N-r

ND

<!) 7co </69

<5 s t <2,t

ND

<500 42aw<ffi

tv/ stc I  L l
fow h,qn vne6

_F

P- 2qrceoeazerg TETPKHtRetWtE

lo" hrqh y",eo\y\ Lw hj4!" @
_:

/474

Esr3

/0%8

/ /02l

8s95

/ /  77

4061

16t

/619

w,,
28q

-Yt79

347 |

42t4

tffi
5e8{
5t6t

soSf
stbl

2Vtt
2t8

/o.96

o,a16

9,il

/2.22-

0,s2

o,52

o,96

o.026

22.6

NT

ND

Nr.

N'r

ND

ND

NT

NT

NT

/s2

24/o

q20

43

120

3E

<50

s.7

<.t

220

5W

326

/N

slo </#

746 <ttrlg

/64 < 1/

.53m <ffi

xf

CPRs

*[o*-.,

CPR:

CPF.:

.,.|o..r'."

"^F*-..
CPRr

-,",[.'*^

c.i i,",r I po"o*.L" ,rprP
C""..{y, So",,f..'fior, Uii+ri.+t "fnot d" \.c{"4
"rot 

{",,1.d ("o 
"r*Jys€s 

ru^)

L.A. Cot'\


	File0000
	File0001
	File0002
	File0003
	File0004
	File0005
	File0006
	File0007
	File0008
	File0009
	File0010
	File0011
	File0012
	File0013
	File0014
	File0015
	File0016
	File0017
	File0018
	File0019
	File0020
	File0021

