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ABSTRACT

Chlorinated hydrocarbens such as the pes-
ticide DOT and industrial polychlorinated
biphenyls (PCB) are major contaminants in
southern California marine waters. As a re-
sult of a predominant DDT input from the
large submarine discharge of Los Angeles
County municipal wastewater, coastal mussels
off Los Angeles contain up to 30 times more
p.p'-DDE than do those off San Diego. Spe-
cimens of a bay mussel collected from Szn
Diego Bay, Newport Harbor, and San Pedro
Harbor also show this pattern of increasing
DDT concentrations toward Los Angeles.

However, PCB 1254 concentretions are si-

‘milar in mussels from the three harbors and

are several times higher than in specimens
collected from the nearby coastal waters.
Estimates for total annual inputs of PCB
1254 to these harbors from runicipal waste-
water, industrial wastewater, surface run-
off, aerial fallout, and vessel antifouling
paints range from 1 kg/yr in Newport Bay to
150 kg/yr in San Pedro Harbor, with surface
runoff and industrial wastewater comstitu-
ting virtually all of the latter input.

Although antifouling paints presently con-
stitute a completely insignificant mode for
PCB input to these harbors, occasional high
PCB concentrations in old paint chips and
the correlation of mussel PCB concentrations
with antifouling paint usage suggest that
this may have been the predominant source of
PCB to southern California harbors in recent
years. It is not yet known how long these
harbors will exhibit enhanced PCB contamina-
tion levels over those of the adjacent coast-
al waters.

"*This_paper is contribution 18 of the Coast-
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al Water Research Project. Investigations
into marine input rates of chlorinated hy-
drocarbons described here were supported by
the U.S. Environmental Protection Agency,
Grant RS501152. The contents do ngt neces-
sarily reflect the views and policies of the
Environmental Protection Agency, nor does
rention of trade names or commercial pro-
ducts constitute endorsement or recommenda-
tion for use. Investigations into chlorina-
ted hydrocarbon distributions described here
were conducted in corneciton with State of
California Agreement M-11, with the Marine
Research Committee, Department of Fish and
Game. -
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INTRODUCTJON

Chlorinated hydrocarbons appear to be one
of the most important classes of contami-
nants yet described in the marine ecosystem
of southern California., Excessive concen-
trations of DOT residues have been found in
anchovies, sand crabs, byssal mussels, flat-
fish, and botton sediments collected near
one Los Angeles coastal outfall that dis-
charges municigal wastewater, and relatively
high concentrations of polychlorinated bi-
phenyls (PCB) have also been reported (Rise-
brough 19%9; Burnett 1971; Southern Califor-
nia Coastal Water Research Project 1973; de
Lappe et al. 1974). In addition, reproduct
tive failures in the brown pelican at Ana-
capa Island rookeries off Los Angeles have
been associated with the large accumulations
of chlorinated hydrocarbons in this fish-
eating bird (Risebrough et al. i971).

The coastal plain of the Southern Cali-
fornia Bight exterds from Point Conception
to northern B8aja California, a distance of
about 300 km (Figure 1). It is inhabited by
more than 1l million persons, and the in-
tense agricultural and industrial activities
of this region have constituted an ample
scurce of chlorinated hvdrocarbons to the
snvironment. During the past 3 vears, the
Coastal Water Research Project has been en-
ged in describing (1) the input rates of

and PCB compounds via major routes to
coastal marine water d (2} the dis-
putions of these mate 5 in several im-

ant components of th osvstem through-
the Bight. Our stud indicate that
numerous harbors located in the Bight
may te significant sources of certain trace
setals and organic ccmpounds to the adjacent
coastal waters (Southern California Coastal
W¥ater Research Project 1973).
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During 1973, the Project began a detail-
investigaticn of chlorinated hydrocarbon
puts and distributions in three major
uthern California hartors: San Pedro Har-
r Los Angeles County, Newport Bay in
County, and San Diego Bay in 3an
County. Our study fccused on San
o Harbor,* which is the largest of the
harbors and the cne with the greatest
ty of inputs. Most of the direct in-
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3l discharges intc harbor waters in
At occur here; San Pedro Harbor is
only one of the three harbors that
a major discharge of municipal

r (from the Terminai Island Treat-
t) and a major input of surface
storn runoff (from the Los Angeles River
channel). All of the large shipyards in the
3ight are located in either San Pedro Hurbor
or Szn Diego Bay. In contrast, Newport Bay
is almost entirely composed of either recre-
itional craft moorings {in Newport Harbor)
or relatively undisturbed wetlands (in upper
Newport Bay).

“San Pedro Harbor is comprised cof the Los
Angeles and Long Beach Harbors.
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The Project studied the principal input
modes--antifouling paint application, direct
industrial discharge, municipal wastewater
discharge, surface runoff, and aerial fall-
out. Previous studies had deconstrated the
usefulness of the coastal intertidal mussel
Mytilug califormiarus in describing the ex-
tent and degree of nearshore contamination
by chlorinated hydrocarbons (Southern Cali-
fornia Coastal Water Research Prcject 1973;
de Lappe et al. 1974). Therefore, we se-
lected the bay mussel Mytilus edulis to de-
scribe the distributions of DDT and PCB
smpounds within these harbors. The use of
y<ilus allowed us to compare concentrations
in harbor mussels to those found in coastal
specimens, which are more directly exposed
to other sources of chlorinated hydrocar-
bons, such as the large submarine dis-
charges of municipal wastewater.

o0

SAMPLING

We obtained information on typical kinds
and amounts of antifouling paints applied
annually to recreational, commercial, and
naval vessels in the Bight during 1973 by
surveying hoth haulout yvards and paint re-
tailiers in the vicinity of the harbors un-
der investigation. Samples of principal
aint brands currently being applied and
int scrapings from drydock areas were cb-
ned for analysis of chlorinated hydro-
bon centent. The survey results were
to estimate the average annual appli-
n rate of antifouling paint per recrea-
1 craft in the marinas of the Bight;
ities of antifouling paint used annu-
on commercial and naval vessals were
rmined directly from surveys of the ma-
shipyards in the Bight.
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Industrial discharges into San Pedro Har-
were grouped into several general cate-
In the summer ard fall of 1973, we
ed approximately 20 composites of in-
1 effluents, each composed of four
gradb samples from a variety of indus-
in each category. Replicate 7-day
amples of Terminal Island municipal waste-
e were obtained in early 1974 by compo-
ing (according to flow) three grab sam-
s per day. These samples were refrigera-
d soon after collection and preserved in
sticide-grade hexane until analyzed.
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Samples of surface runoff were collected
a few kilometers from the mouth of the Los
Angeles River during four storms of Water
Tear 1973-74; we usually collected about ten
sazcles per storm. The samples were taken
at the center of the channel: An all-metal,
depth-integrating sampler (patterned after a
U.5.G.S. suspended sediment sampling device)
#as raised and lowered between the surface
and the bottom of the stream at a steidy
rate until it was nearly full. Four-iiter
samples were preserved with hexane until
analyzed.



In addition to the storm runoff collec-
tions from the Los Angeles River, we also
sampled dry-weather flows in several south-
ern California channels during the spring
and summer of 1973.

Aerial fallout was sampled at two sta-
tions inside San Pedro Harbor, one on a
beach lifeguard tower and the other on the
roof of a boat barge anchored near the cen-
tral breaskwater. The Newpcr:t Bay station
was located at an ocean pier just outside
Newport Harbor, and San Diego stations were
located at La Jolla and Imperial Beaches, a
few kilometers north and south of San Diego
Bay, respectively. Replicate week-long
collections were made at the stations
throughout the summer of 1973 -according to
a technique developed by McClure (personal
communication).* C(Cleaned glass plates 0.1
5q. m. in area were spraved with a light
coat of mineral oil and placed on unpainted
surfaces approximately 4 m. above the ground.

\Once a week, the plates were scraped and re-
" sprayed three times in succession; this pro-
vided high recovery of the sample and left

a cleaned plate for the next collectien.

Intertidal mussels 4 tc 6 cm. long were
collected during January 1974 at ten or more
stations in each harbor and also a2t twoc or
more coastal sites near the mouth of each
harbor. The whole sof: tissues were removed
and analyzed for chlorinated hydrocarbons.

LABORATORY ANALYSIS

Paint samples were extracted using twe
different methods. Wet paint samples were
extracted with diethyi ether-hexane solu-
tions ir a separatory fumnei. ODry paint
samples were hexane-exiracted in a Soxhlet
extraction apparatus. Both wet and dry
paint extracts were cleaned using Florisil
columns.

All water samples (muricipal wastewater,
direct industrial discharge, and surface rur-
off) were processed using one technique:

The samples were extracted with diethy!
ether-hexane solutions in separatory funnels,
and the extracts were then cleaned, using
Florisil columns.

The aerial fallout samples were passed
through a silica gel column to separate the
chlorinated hydrocarbons from the rest of
the sample, according to a technique devel-
oped by McClure (personal communication).

The mussel samples were extracted by cov-
ering the tissue with acetonitrile and using
a high-speed blender to homogenize the sam-
ple. The homogenate was filtered into a
separatory funnel, and the sample was parti-
tioned with hexane. The hexane fraction was
cleaned, using a Florisil column.

*Dr. Vance McClure, National Marine Fisher-
ies Service, Tiburon, Ca.
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The instrument used for analysis was a
Tracor MT 220 gas chromatograph equipped
with two 83Ni electron capture detectors.
The carrier gas was purified nitrogen flow-

ing at @ rate of 80 ml/min. The injector,

column, and detector temperatures were 223,
190, and 285 degrees C, respectively. The

column was a 1/4-x o6-in. tube packed with 3
percent OV-1 on Chromosorb W, AW, DMCS, 60/
80 mesh.

RESULTS

The survey of artifouling paint applica-
tion in scveral marinas of the Bight indica-
ted that about 75 percent of the boats in
each murina were painted once a vear and
that, on the average, approximately 1 gal.~
of paint was used per boat.** On the basis
of this relationship and small craft inven-
tories obtained from harbormasters, we esti-
mated the use of antifouling paints in New-
port Harbor and 1in several marinas of San
Pedrc Harpor ancd San Piego Bay (Table }; the
table also gives estimated quantities of
antifouling paint appliied annually te com-
mercial and naval vessels in thess anchor-
ages;.

Concentrations 242 and 1254 ob-
served in the maj b of antifouling
paint currentiy in use in southern Califor-
nia are listed in Tab data on levels
found in paint scrapi at haulout yards
are listed in Tabic 3. The upper-limit val-
ues for total DDT generzlly were an erder of
magnitude lower than those for the sum of
PCE 1242 and 1254,

Tables 4 and 5 present the concentrations
of PCB and DDT compounds observed in effliu-
ent composites from majcr representatives of
direct incustrial dischargers tc Los Angeles
Harbor and Dominguez Channel of Long Beach
Harbor. PCE concentrations were highest in
effluents from several shipyards, but the
discharge rates of these effluents were rela-
tively low. Significant concentrations of
both PCB and DDT compourds were found in the
cannery wastes, which were discharged at the
rate of several million gallons per day.

The lowest concentrations were found in
cooling water discharges from a power plant
in the Los Angeles Harbor area; effluents of
thig type account for approximately 80 per-
cent of the 1,290 mgd of industrial dis-
charges to San Pedro Harbor. The results of
the replicate analyses of Terminal Island
municipal wastewater released into the outer
portion of San Pedro Harbor (Tahle 6) re-
vealed higher concentrations of the chlorin-
ated hydrocarbons in this effluent than in
most of the direct industrial discharges.

*One gallon equals 3.78 liters.

**Inventory rccords generally apply to small
craft between 16 and 65 ft (about 5 to 22 m)
in length.



The estimates for industrial inputs to
San Pedro Harbor were obtained by calcula-
ting flow-weighted concentrations of PCB
1254 and total DOT in three classes: power
plant cooling water, fish cannery wastes,
and "other industrial' discharges. These
categories were initially selected* because
of the relatively high flows of the power

Figure®2 gives an example of the rela-
tionship between estimated discharge rate*
and concentrations of suspended sediment,
total DDT, and PCB 1254 in Los Angeles River
storm runoff. Although there were relative-
ly large variations in the chlorinated hy-
drocarbon concentrations, these values

appeared to fluctuate with concentration of : . :
suspended sediment and discharge rate. Such E;?Q:iigzczisﬁezaigzr;h:agzl:tlviii 2:§2h22§
a relationship implies that most of the run- concentrations were then multiplied by the
zxf'gransp?rt £ theS? trace organics occurs reported total present flows for the three
uring periods of peak discharge. Flou- classes of industrial wastewaters into San

weighted mean concentraticns of these chlo- Pedro Harbor;** these values are surmarized
rinated hydrocarbons for four individual below: ’ ’

storps during Water Year 1972-73 are listed ) Mean  Flow-  Mean G

in Table 7, as ;re the overall storm flow- Flow Weighted ?Zgllgnc.

weighted means for the year. For comparison -

corresponding values based on analyseg by B Llass {ogd) PCB 1254 Total DOT
Risebrough and de Lappe**for Watsr Year 1971 Power Plant

-72 are alsc listed. These overall means Cooling 1,021 0.01 0.002
are in remarkably good agreement. Table 8 Canner %astes ! i6 0.09 0'34
presents the results of the two seasonal ther ¥ndustrial 254 0'10 0'02
collections of dry weather flow in channels Blank 0'004 0'002

discharging into or nearby the three harbors

under investigation. s ses
= There does not appear to be any signifi-

Figures 3 and 4 illustrate weekly values cant discharge of industrial waste into New-
for flux via dry aerial fallout of PCB 1254 port Bay;*iln San Diego Bay, some power
plant cooling waters and cannery wastes are

and p,p' DDT***measured from July to Sep- . 4 P
tember 1973 at or near the three harbors. g:ZEhzzigzé;+ but these inputs have not yet

During the sampling period, winds were pre-

cminant est. ) i i . .
domin ) %y from the west R Ingest;gat}ons Estimates of annual PCB and DDT inputs to
are now in progress to determine if higher : :
faliout values occur during the winter shen San Pedro Harbor via the discharge from the

oo R Terminal Island Municipal Wastewater Treat-

the sea breezes are less persistent and

C T . LT ment Plant were calculated from the average
occasional strong winds from the east carry . . .
dust and other materials out over the Bight cencentrations listed in Table 6 and the

- " - gnt. mean discharge rate of approximately 10 mgd.

From these data, we have attempted to es-
timate typical annual inputs of measurable The long-term annual mean flow of surface
DDT and PCB compounds to the three harbors runoff to San.Pedro Harbor via Los Angeles
via the five routes investigated. As seen River is 148%°cu m/yr; of this, approximately
from Table 2, PCBs were detected in only 7 29%%, m/yr is dry-weather flow, and the re-
of the 28 wet paint samples analyzed. With mainder is attributable to storm flow.t: By
the exception of the two samples with total combining these data with the concentrations
PCB concentrations of approximately 40 mg/l given in Tables 7 and 8, we obtain the esti-
each, levels generally were the order of mated typical mass emission rates for total

1 mg/1 or below; neglecting inequality sig-
natures in Table 2, median values for PCB
1242 and 1254 were 0.3 mg/l and 0.7 mg/1,
respectively. Total DDT upper limits gener-
ally were an order-of-magnitude lower. We
combined these values with the estimated
quantities of antifouling paint applied an-
nually to recreational, commercial, and na-
val vessels in the harbors (Table 1) and
obtained estimated upper limits for this an-
nual use of PCB and DDT in these harbors.

*The industrial wastewater sampling and e-
valuation program is still in progress.

**Information supplied by Dr. Lewis Schinazi,
California State Regional Water Quality
Centrol Board, Los Angeles Region.

+Personal communication, Steven Harrera, Ca-
lifornia State Regional Water Quality Con-
trol Board, Santa Ana Region. :
*Prelininary values; calculated from tele-
phoric readings of depth of flow and appro- ++Personal communication, Joseph Barry,
priate calibration curves. California State Regional Water Quality
Control Board, San Diego Region.

~Bodega Bay Institute of Pollution Fcology,
g Y

P.0. Box 245, Bodega Bay, California 94923, ‘ , -
“**The predominant DDT compound observed in “Data provided by the Los Angeles County
the fallout samples. Flood Control District.
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DDT and PCB 1254 (shown in Tables S and 10).
Of these chlorinated hydrocarbon inputs, on-
ly about 2 percent occur via dry weather
flow; thus, storm fiow does appear to domi-
nate annual runoff transport of these com-
pounds in southern California. Although ex-
tensive records for Newport and San Diego
Bays are not available, present best esti-
mates for typical surface flow to these two
bays are 7 and 12"y m/yr, respectively.
Because storm flow PCB and DDT concentra-
tions were not obtained in these two areas,
we have assumed that the dry-weather flow
relationships (Table 8) for the Orange
County and San Diego County channels, rela-
tive to the Los Angeles River dry-weather
concentrations, may be used to extrapolate
the 1972-73 Los Angeles River storm flow av-
erages (Table 7) to the Newport Bay and San -
Diego Bay runoff channels.

Finally, the estimates of aerial fallout
inputs of PCB 1254 and p,p'-DDT to the wa-
tars of the harbors were calculated from the
waterway areas and the fluxes measured in
the three regions during summer 1973:

Area 10‘9g/sq m/day
Harbor {sa_km) PCB 1254 p,p'-DDT
San Pedro Harbor 62 95 308
Newport Bay 6 102 136
San Diego Bay 40 50 38

The resulting estimated annual mass emis-
sion rates for the five routes are summariz-
ed in Tables 9 and 10. The distributicns*
of total DDT (principally P,p'-DDE) measured
in the whole soft tissues of the intertidal
byssal mussel Mytilus collected from the vi-
cinities of the three harbors are illustra-
ted in Figures 5 to 7; corresponding distri-
butions* for PCB 1254 are illustrated in
Figures § to 10.

DISCUSSION AND CONCLUSIONS

Our investigation shows that negligible
quantities of DDT are now entering Newport
and San Diego Bays via the five major input
modes under study. Because of the large in-
put of stormwater from the Los Angeles River,
surface runoff is the dominant source of DDT
to San Pedro Bay: however, the estimated to-
tal annual input of about 100 kg/yr through
runoff is insignificant relative to the
4,000 kg from the Los Angeles County sub-
marine outfalls (at Whites Point, just
northwest of the harbor) during 1973. (The
1871 DDT input via this municipal waste-
water discharge was approximately 19,000 kg,
and previous annual inputs may have been
considerably higher.)

*The concentrations shown have not been
corrected for chemical yield, found to be
approximately 90 and 95 percent for total
DDT and PCB 1254, respectively.

The distributions of total DUT concentra-
tions in the intertidal mussels, shown in
Figures 5 to 7, support the hypothesis that
the Whites Pcint subrarine cutfall systen
has been the dominant source of DDT to the
coastal and harbor zones investigated. The
maximum tissue concentration of 1,500 ug/wet
Ag (ppb) occured orn the coast near Whites
Point, at the base of the outfalls. With
the exception of the surprisingly high con-
centration (1,300 ppb) within the Long Besach
Marina, the levels found inside San Pedro
Harbor ranged from 120 to 640 ppb and were
similar to (but somewhat lower than) those
along the brezkwater (range: 360 to 960 prb).

In general, the DDT values in mussels in-
creased with proximity tc the Whites Point
outfall system. Values in the coastal spe-
cimens outside Newport Harbor, 40 km to the
south, were also high (concentraticns ranged
from 110 to 260 ppd), although inside the
harbor, somewhat higher values were observed
(200 to 640 ppb). As the present known in-
put rates of DDT to Newport Bay are negligi-
ble, these high values in the harbor mussels
may be due to recycling of past accunula-
tions of DDT within the restricted waters
there.

The San Diego mussels showed the lowest
ODT concentrations, with ccastal values
ranging from 4 to €1 ppb. The median coast-
al value was 51 ppb comparsd to the median
harbor values of 32 prb. nese levels,
which were not signific 1tly different, were
approximately 30 times lower than the con-
centration observed at the hase of the Los

falls, 130 kn to the north.

4
-
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The following PCB summary indicates an
important difference betwsen the relative
distributions of PCB and those of DDT dis-
cussed above.

Coastal Harbor
Region Median Range Median Range
San Pedro 110 80-140 160  86-480
Newport* 69  53-100 210 86-850
San Diego* 47  44-61 320 19-860

The coastal PCB medizns decrease by a
factor of two from San Pedro to San Diego,
but the harbor medians increase by a factor
of two, This pattern indicates that, in
contragt to the case for DDT, there appears
to be more than one important source of PCB
to nearshore waters of the Bight.

Past studies have shown that in 1971, PCB
inputs from Los Angeles and Orange #County
Scean outfalls each exceeded 1,000 kg/yr,
~hereas the input from the San Diego Point
Loma outfall was an order of magnitude lower
{Southern California Coastal Water Research
froject 1973). We would thercforc expect
coastal mussels off San Pedro und Newport

“Excluding M. califcrmicrus values.



Bays to e more influenced by PCB from the
ocean outfalls than are those off San Diego;
the median PCB concentrations just presented
are consistent with this expectation. How-
ever, in all three regions, the values of
PCB in harbor mussels exceed those in coast-
al spescimens, implying that a specific har-
bor-related source may have been a dominant
ubiquitous PCB input in recent years.

Although £ne data of Table 10 does not in-

dicate which or the potential sources inves-
tigated is most likely to have been the dom-
inant one, the fact that the high PCB con-
centrations are found wherever there is in-
tense vessel activity suggests that this ﬁﬁy
well be the key. In all three harbors, the
values are highest in the confined regions
where recreational or commercial and naval
vessels are present. This conclusion is
strengthened particularly by the fact that
scme of the highest PCB concentrations ob-
served occurred in Newport Harbor, an an-
chorage with a high density of recreational
craft and with no significant discharge of
industrial, municipal, or surface runoff
wastewater. The occasional very high con-
centrations of PCB in dried chips of anti-
fouling paint support this hypothesis, al-
though other potential vessel sources, such
as loss of hydraulic fluid, might also be
the explanation.

Samples of pre-197C antifouling paints
are now besing sought to further investigate
this possibility. If the tentative conclu-
sions attributing the rslatively high PCB
ccnzentrations in harber mussels to past in-
puts from this source are cenfirmed, it
could mean that the prechibition of "open"
use of PCB, such as in paints, has decreased
the application of PCB to vessel bottoms by
up to 10,000 kg/¥r in thes largest harbors of
the 3ight. Nasvertheless, the restricted
circulation in these harbors, and the proxi-
mity of harbor intertidal organisms to po-
tential PCB sources, has resulted in signi-
ficantly higher contamination levels of PCB
than are exhibited by coastal mussels near
preseat major submarine discharges of these
chlorinated hydrocarbens.
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FIGURES

Figure 1. Location of the three harbors
studisd within the Southern California
Bight.

Figure 2. Concentrations of chlorinated
hydrocarbons and suspended sediments in
Los Angeles River stormwaters, 11-12
March, 1973. ’

Figure 3. July through September 1973 flux
of PCB 1254 at three major harbors in
Southern California.

Figure 4. July through September 1973 flux
of p, p'-DDT at three major harbors in
Southern California.

Figure 5. Concentrations (ug/wet kg) of
total DDT in whole soft tissues of
Mytilus edulis in San Pedro Harbor,
January 1974.

Figure 6. Concentrations (ug/wet kg) of
total DDT in whole soft tissues of
Mytilus edulis in Newport Bay, January
1974. .

Figure 7. Concentrations (ug/wet kg) of
total DOT in whole soft tissues of
Mytilus edulia in San Diego Bay, January
1974.



Concentrations (ug/wet kg) of PCB
1254 in whole soft tissues of Mytiiuw
edulic in San Pedro Harbor, January 1974,

Figure 8.

Figure 9. (Concentrations (ug/wet kg) of PCB
1254 in whole soft tissues of Mytilus
edulis in Newport Bay, January 1974.

Figure 10. Concentrations (pg/wet kg) of PCB
1254 in whole soft tissues of Mytilus

ave

edulis in San Diego Bay, January 1574.
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TABLE 1. ESTIMATED NURZZ OF RECREATION CRAFT AN
AMOUNTS OF ANTIFOULING PAINTS APPLIED IN THREE
SOUTHERN CALIFZRNIA HARBORS,

NUMBER
oF ANTIFCULING
HARBOR BOATS Mmm(@m)
SAN PEDRO HARBNR
LOS ANGELES HARBOR 3,600
LONG BEACH HARBROR 2,700
LONG BEACH MARIA 2,500
SUBTOTAL 8,800 25,000
COMMERCIAL AND NAVAL - 115,636
NEWPORT HARBOR 8,600 25,000
SAN DIEGQ BAY
MUNI, YACHT HARROR 1,906
COMMERCIAL BASIN 800
HARBOR ISLAND 600
CORONADG MARINA 200
OTHERS 100
SUBTOTAL 3,600 10,000
COMMERCIAL AND NAVAL* - 75,000

TOTAL 21,000 250,000

A

"ESTIMATES BASED PARTIALLY oON DATA FROM Barry (1972).
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Table 6. Conzzatrations Sug/ﬂ) of Chlorinated
Hydrocarbons in PReplicate Composites of
Municipal Wastswater from Terminal Island
Treatment Plar<c,* 19-25 February 1974.

i Constituent R-1 2-2 Average Blank
pcs 1254 0.21 €.09 0.15 <0.006
X

pP,p'-DDT 0.14 0.85 0.10 <0.001
o,p'-DDT 0.03 c.01 0.02 <0.001
p,p'-DDD 0.15 €.09 0.12 <0.001
p,p'~DDE 0.03 G.03 0.03 <0.001
Total DDT 0.35 0.19 6.27 <0.004

*Mean annual discharge agcroximately 10 myd.

Table 7. Flow-Weizhted Mean Concentrations
{ug/L) of Chlorina:z=Z Hydrocarbons in Los

Angeles River Storm 2uncff

Date PCB 1254 Total DDT
1871-72 Average 1.03 0.88
1972-73 Average 0.77 . 0.78

4-7 Dec 1972 0.52 0.67
27 Febv -1 Mar 1973 0.85 0.99
6-9 Mar 1973 0.91 ) 0.73
11-12 Mar 1973 0.73 0.60
Average Blank ) <0.003 <0.004

Table 8 . Concentrations (ug/L) of Chlorinated
Hydrocarbons in 1973 Collections of Dry Weather

Flow.
PCB 1254 Total DDT

Channel County Springy Fall Avg. Spring Fall Avg.
Los Angeles R. L.A. .10 0.14 0.12 0.15 G.01 0.08
San Juan Cr. Orange 0.901 0.01 0.01 0.01 0.01 0.01
San Luis Rey R. S. Diego 0.21  0.02) , ., 0.02  0.02) , o
San Diego R. S. Diego - 0.08) °° G.02 0.03)
Blanks <€.202 <0.02 «<0.01 <0.001 <0.007<0.004
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TABLE 9, ESTINATED TY=iCAL
RATES OF TOTAL DDT (KG<“2) TO THREE SOUTHERN
CALIFONIIA HARBORS,

RARUAL MASS EMISSION

SEN PEDR NEWPORT SAN DIEGO

H~:=Z0R BAY BAY

MUNICIPAL WASTEWATER 4 ~ 0 ~0

DIRECT INDUSTRIAL Y/ ~0 -

SURFACE RUNOFF €3 0.7 2
AERIAL FALLOUT™ 7 0.3 0.6
NTIFQULING PAINTS < 0.1 < 0.1 <0.1
TOTAL 124 1.1 2.7

*p,p'-DDT cnLy

TABLE 10, ESTIMATED TYFIC
OF PC3 1254 (KG/YR) TO =R

AL
tE

ANHUAL [1ASS EMISSICH RATES
SCUTHERY CALTFORMIA HARBORS

SAN FZDR0  NEWPORT  SAN DIEGO
HAREOR BAY BAY
FUNICIPAL WASTEWATER 2 ~ 0 ~0
DIRECT INDUSTRIAL 51 ~ 0 -
SURFACE RUNOFF % . 04 3
AERIAL FALLOUT 2 0.2 0.8
ANTIFOULING PAINTS 0.1 0.1 0.1
. ¥
TOTAL 151 0.7 3.9
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