b

ince the early 1970s,

Hyperion Wastewater Tréat-
ment Plant (City of Los Angeles),

- the Joint Water Pollution Control
Plant (Los Angeles County},
County Sanitation Districts of
Orange County, and Point Loma
Wastewater Treatment Plant (City
of San Diego) have been the . .
source of 90% of the municipal
effluents discharged to the South-
ern California Bight. SCCWRP"
has published effluent constituent
concentrations and mass emis-
-sions for the four large discharg- -
ers annually for two decades. The
smaller facilities that discharge.
into the Bight have received less
attention. SCCWRP summarized
mass emission data from these
plants in 1973 (SCCWRP 1973)
and in 1987 (SCCWRP 1989).
The volume of flow from the -

_smaller dischargers has increased
in recent years. g
‘ In this. report we summanzed
1989 mass emission data for 14
small municipal facilities (13
marine outfalls), six marine
outfalls associated with the
petroleum industry, and 15
marine outfalls associated with
electrical genérating stations
(Table 1). Names of the facilities
appear in Appendix 1.

Terminai fsland Treatment Plant mscharges into Los Angeles
Harbor.




Table 1. -
Veluime of discharge from all southern California marine outfalls in 1989. Type ¢f treatment is given for municipal wastewater
. outfalis and type of discharge is given for industrial cutfalis.

Municipal " Flow ‘
Wastewater {mgd®) ~ Treatment
Goleta 57 ¢ Primary
Santa Barbara 62 Secondary

Momntecito 1 Secondary
Semmerland 02 Secondary
‘Carpinteria 13 Secondary
Oxnard 16:9 Secondary
Hyperion (City of Los Angeles) 365 Przmary/SecondaIy
JWPCP (Los Angeles County) 382 Advanced anary/Seconda!y
Terninal Island® 21 Secondary

- Avalon : 0.6 Secondary
CSDOC (Orange County) 262 Advanced Primary/Secondary
-Aliso. - 15.7 Secondary
SERRA 18,2 Secondary
Encina 20.3 Secondary
Oceanside 117 Secondary
San Elijo + Escondido 18.2 Pmmary/Secondaly
Point Loma (City of San Diego) 161 | Advanced Primary
Totat ‘ 1337 o
Electrical Flow
Generating Stations -{m gd) - ~ Discharge |
Mandalay - 167 " Cooling water
Ormiond Beach 561 Cooling water
Scatiergood 71 © Cooling water
El Segundo. 306 Cooling water
Redondo 541 Cooling water
- Long Beach® 75 Coolig water

Harbor 27 Cooling water
Haynes® 193 Cooling water
Los Alamitos® 633 Cooling water
-Huntington Beach 170 Cooling water
San Onofie 2467 Cooling water -
Encina 400 . Cooling watér
Silver Gate® 5 Cooling water
Station “B™ 1 Cooling water -
South Bay® 390 Cooling weter
Total 3997
Petroleuim Flow
Refining {mgd) IDischarge
TUnion Oil Pt Conception 0.017 Process water
Chevron USA Gaviota <0.06 Desalinization brine
Chevron USA Gaviota 0.1 Process water
Chevron USA Carpinteria 0.7 Process water
Chevion USA El Segundo 8.9 Process water/Refinery wastes
Shell/Western Huntington 3 Process water

~ Total 12.8

*mgd=million gallons per day (1 mgd = 3,785,000 liters/day)
- *Bischdrges into harbor or bay




Table 2.

Mean annual effiuent constituent concentrations for smail municipal wastewater treatment facilities in 1989,

Summertand “Avdlon  Montecits - Caipinteria SanElijo. Goleta Santa
’ : : ol Ba’fbara
Flow (mgd®) 08 0.58 1.0 1.26 312 569 615
Suspended solids. g/} 19.5- .24 6.6 i 38.1 24.8 54
Setileable solids (m¥/y - 02 = <0.1 0.2 -
~ BODP(mgh) 6 14 5.6 10 124 375 42.5’ '
Oil & grease (mg/l) . - 10.8° 0.5 2, 11.2 4.1 3
NHfN {mg/l) - 28 0.33 974 29 - 22 - -
‘Total N (mg/h) - - 0.9 - N - -
Cyaznide (lig/) - qJo - - <40 25 o267 -
Phenol (1 g[I) - - - = 1.0 # -
pon:chiorinated = ‘- - - <10. - - .
cHlofinated - - ~ 20 - - N
- Turbidity (NTH) - 3.9 1.1 6 43 21 S
Toxicity (TU% . - - S - 13 697 © ot T
Silver (1g/ly . B <10 <l <30 . 2r . <20 10
Arsenie (ug/ly> . - . - <5 <5 <3b .56 - <10 B At
Cadmivm (pgy . - -~ <3 3 <5 2.3 «0 ., 1 -
Chromium {pg/t) - <10 - <16 . =<27 28" S0 10
Copper (ug/M. . - - 32 26 150 71«2y .20 .
Mercury (ug/y -~ . .- -, 0.2- <2 &2 0457 = <08 02
Nickel (fg/ly e .- .14 <51 19° . <50 " 40
Lead (ugfl) e e - 10 <10 <33 66 <158 8
- Zinc (ugfly . 72 57 <0 72 - <45 60 .
- DPT (ugh < <0.15 <10 . <0.03 - . oBd L o
. PCBGgbH - <0.1 <500 C <02 - <005 -
mgd“*mllhon gallons per day (1 mgd 3, 785 OOOIIIem/aay) )
bBODm[)lOChEm[{:al oxygen demand o . . B
. NTU—nephelometnc Eﬂrbldlly umts
dTU_Loxmlty units
nd"'uol delectable and delectlon Ixmns not x:eported

‘ Fggus’e %..-,_ .

tocation of marine outfalis.”

-
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- Materials
-and Methods

" We obtained effluent data for
each discharge agency from
National Pollution Discharge
Elimination System (NPDES)
permit reports filed with the
Regional Water Quality Control
Boards (Central Coast, Los
Angeles, Santa Ana, and San
Diego). We obtained cooling
water volumes for electrical

‘generating stations from Southern

California Edison, Los Angeles
City Department of Water and




Onrrard

Encina

<02 -

Oceanside Escondide Aliso SERRA

_ : : Island

117 . 151 15.7 . -89 18.2 20,3 Sl
13.7 12.2 6.9 234 © - 175 18.9 .18

(10 T+ . 0.3 . <01 1.6 0.2 B 471
361 ‘ 33 - 50 240 .. 181 33 7
‘23 1 2.5- 3.8 2.2 07 2.3
20.5 21 19 11.8 19 223 , 0.1

N - - 3 P . 2 15.3
L0030 10 .5 i35 . 401 - 6
<200 - 2200 - - e - - -6
<40 <16 <10 <13 ’ <55 - -
<30 . - . o=l . <10 <10 . <54 -
91 .38 A Col 5.9 16 2

- 084 074 - 026 - - 1.0 0.
- iy = 05 55 . <45 8 1
o5 ) 22 7 .. 25 .37 1.2 " 3.2 -8
<i - 48" .2 <56 =40 4 6
€20 . - <9 T B <19 . <15 e 16
€20 w T 205 . 36 - <45 200 12
Cel T .05, 92 .+ <l o <1 0.2 .0
<20 v g5 o200 <52 .| 23
<0 .10 . T 85 . <12 . <8BS, 30 .46
80 SR ) S .86 .39, = wer 83
0.3, ‘ . <0.7 <03 i - nd

0,5 ¢ <AR18 . <8

Power, aﬁd San Dlego Gas and
Electric.
- We.calculated mean annnal
constituent concentrations for
each facﬂlty by averagingthe
values in the rnomtonng reports.
Annual mass emission estimates °
are the product of annual effluent
volume and mean annual con-
stitvent concentration. Flow is
generally measured contmuousiy
suspended solids, setileable
solids, oi and grease, and bio-
-chemical oxygen demand (BOD)
are measured daily or weekly; and
trace organics.and trace metals
are measured from one to 12
times per yedr. Facility size and

‘the typc of sewage treated: (rf:51-

dential or industrial) detemnne '
the frcquency of some measure-

- ments.

Results and Discussion

- In 1989; 18 municipal waste-.
water facilities discharged 1,337~
million gallons per day (mgd) of
treated effluent into the Southern
California Bight, 13 electrical
generating stations discharged
5,997 mgd of cooling water, and
six petroleum processing plants
discharged 13 mgd of treated
brines and refinery wastes

(Table 1; Figure 1). The com-

bined flow from the 14 small -
:mummpai wastewater facilities
(13 submarine outfalls) was

137. mgd——l(}% of the total -
wastewater discharged. More than
90% of the effluent from the
small facilities received secong-
ary treatment compared to about

-45% of the effluent from the four

large facilities:
Most small municipal waste-
water treatment facilities measure
trace constituents two to four
times per year while the large
treatment facilities measure trace
constituents every month, Efflu-
ent concentrations for siall




Table 3.

Estimated mass emissions from small municipal wastewater treatment facility marine duifalis for 1989,

Sammerland Avalon Montecito Carpiniteria San Elijo Goleta Santa
: . ‘ Basbara

Flow (liter x. 16°) 0.25 0.80 1.3 1.7 4.3 7. 9 8.5
Suspended solids (mt*) 4.8 19 9.1 . 28 250 195 © 46
BOD"® (mt) 1 11 ’ 7.7 17 534 295 361
Gil & grease (mt) - 8.6 0.7 34 48 32 25
NH,-N (mt) 7 0.3 1.0 50 95 . - -
Total N (mt) - - 1.2 - - - -
Cyanide (kg) - 5.6 - - 11 157 -
Phenol {kg) _ - - - - 4.3 - -

non-chlorinated - - . - = - - : -

chlorinared o - - - 35 - - -
Silver (kg} - - - - - 8y - 85
Arsenic (kg) - - ‘ - - 241 , - 59
Cadmium (kg} - - 41 - 9.6 - 85.
Chromium (kg) - - - - 123 - 85
Copper (kg) . - 26 : 36 261 307 - - 170
Mercury (kgy - 0.16 - - 1.9 - o- : 1.7
Nickel (ki) - - 19 81 - 340 -
Lead (kg) - g - - 283 ) - 68
Zine (kg) - 58 . 79 - -~ 310 - 510
DDT (kg) -- - - - - - -
PCB (kg i .- . - - . : -
*mt=meétric tons ,
"BOD=biochemical oxygen demand

facilities that seem high— con-
' sidering the source of miterial
- and type of treatment—do not

excecd NPDES permit values.

In recent years, the number of

- effluent Monitoring analyscs
reporting concemtrations below
detection limits (BDL) has in-
creased. Effluent constituent
concentrations are decreasing due
to source control and improved
treatment. If detection limits of
the recommended or required
techniques are below discharge
permit requirements, then BDL
results are in compliance with
permit requirements. However,
BDL results complicate mass
emissions estimates. We include
detection limits (when reported)
in the table of concentrations
(Table 2), but we did not use’

BDL results to estirnate miss
emissions (Table 3).

The small facilities account
for 10% of the total municipal
wastewater discharge to the
Southern California Bight, but
only 2-3% of the suspended
solids, oil and grease, and BOD
(Table 4). The small discharges
contribute a disproportionately
low share of the total amount of
cyanide, silver, chromium, cop-
per, nickel, zinc, and BDT dis-
charged to the Bight. They con-
tribute a proportionate share of
arsenic and lead, and a dispropor-
tionately high share of cadmium
and mercury.

From 1987 to 1989, combined
flow from the small dischargers
inereased slightly while sus-
pended selids, oil and grease,
BOD, and seven of the nine

metals declined (Table 5). From -
1973 101989, the number of
small treatment facilities declined
from 20 to 14. During this peried,
total flow doubled, but suspended
solids, oil and grease, and BOD
decreased (Table 5).

" Eight electrical generating
stations have eooling water

intakes on the open coast.and

seven stations have intakes in

- harbors and tidal prisms

(Table 1). The volume of seawa-
ter used for cooling declined 19%
from 1987 to 1989 due partly to

-reduced electrical output. Utilities

are importing more power gener-
ated outside southern California.
The volume discharged in 1989
was similar to the volume dis-
charged in 1973. The heat input
from the 1973 discharge was
equivalent to solar input over




Oceanside Escondido Aliso QOxnard SERRA. Encina Terminal Total
Isiand -
16 21 22 23 25 ‘ 28 29 189
221 255 150 546 440 330 ' 290 2,984
584 688 1G9 560 455 925 203, 4751
37 21 54 89 55 28 67 460
331 438 412 276 478 625 2.9 2,716
- - - - - : - 444 445
- 00 108 N - 0.3 - 174 665
- - - * 840 - - 174 1018
- - 11 138 - C24 ¢ 29 576
- 47 . 54 26 31 90 732 840
- 99 43 " : - 112 174 57
- - e - - 168 C 464 840
- o427 440 841 E 561 . 348 3,417 .
_— - 221 - : - 5.6 2.5 233
- ) 366 206 467 B . 589 667 2,765
e 209 - 184 _ - , - 841 . 1,335 2,968
T 97D 2,336 . 1,865 911 . ) - 2833 2.408 12,280

'E'aab!e 4.
Estimates of constituent mass eniissions from large (>200 mgd} and small {<25 mgd) municipal wastewater treatment facﬂmes "
that dlscharge into the Southern California Blght for 1989. - . :

) ’ * Spmall as %

Large® Small® " of Total
Flow (mgd®y - L200 137 10
Suspended solids (mit?) , 83,400 ' 2,984 3
BOD® (mt) ’ . 161,100 . 4,751 3
Oil & grease (it} . 22,600 - 460 2
NH_3—N (mt) - . 45,500 - 2,716 6
Cyanide (mt} ' : 0o i 0.67 6
Silver (mt) ) 10.6- _ 0.58 5
Azsenic (i) 7.4 0.84 10
Cadmium (mt) ‘ 1.9 0.53 22
Chromium (mt) ) : 22 _ 0.84 4
Copper (1ut) ‘ = ) 68 34 5
Mercury {mt) 0.44 0.23 34
Nickel (mt)} 54 2.8 5
Lead (mt) 26.% 2.9 10
Zinc (mt) - 146.0 12 3 8
DDT (kg) 20 ) nd? 0 -
PCB (kg) nd _ nd -
:Hypenoﬂ FWPCP, CSDOC, and Point Loma
facﬂmcs covered in this report
“mgd=millions of gallons per day (1 mgd = 3,785,000 hters]day)
mi=metric 1ons
fBOD*biochermca.l oxygen demand
nid=nondetectable




20 km? of sea surface (SCCWRP
'1973).
Petroleum industry efﬂuents
are the only industrial wastes
currently discharged to the Bight
(Table 1). Process waters are
associated with the extraction of
.crude oil; refinery wastes are
associated with oil refining and .
cooling water, The combined
discharge from the five process
water facilities is less than 4 mgd
and solids emissions are about
50 mt/yr (Table'6). The concen-
trations of trace metals in petro-
leum industry effluents are gener-
. ally higher than concentrations in.
‘mugicipal effluents, but petros )
leum industry mass emissions are

lower because of small discharge o

~volumes (Table 7). In 1989, the
Chevron El Segundo Refinery
discharged 9 mgd of process

.‘water and refinery wastes, 88% of
 the total voliume of process water'

discharged to the B1ght The-
" ¢stimated mass, emlssmn of 011

- Conclusions

and grease (91 mt) was about
30% higher than the 1987 esti-
‘mate. In 1973, industrial and
yefinery facilities discharged

72 mgd of process water and
refinery wastes, and 1,290 mt of -

- ol and grease (SCCWRP 1973),

Concern about the effects of .

waste inputs to the coastal waters

- has inereased with the expandmg

populatien in southern Cahfomla
“That concern has prompied
substantial long-term efforts to
reduce constituént emissions.
While the volume of effluents
discharged through marine.

" outfalls has increased by more -

.than 30% since 1973, the mass
ermission of $olids has declined by
70%. The input of many frace -
-constituents has, declined by an
equal or greater amount :

531 p.
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Table 5. -
Combmed effluent mass émasmon estimates for T4 smaEi munmpai wastewater treatment fac:htfes for 1 973 1 987 and 1989,
I - Perﬁent Change o
, R _ 1-989. _1'-987a W73 .- §7-89 - 7389
Flow {mgds} T 137 132 - .69 o4 99
,Susp'éndc.d‘sqlids sy 2,984 Ce 4,093 8,200 229 7 © 64
BOD* (mit} - 4,751 e 11,000 -8 -57
Oil & grease (mt) 460 . 708" 4,200 - vA35 -89
NH.-N'(mt) 2 Hé 1,757 1, 5{)0' 55- 70 -
Cyamde (mt) 0.67 173 8 61 92
Silver (mt) 0.58 - 0.87 . =50 -
Arsenic {mt) 0.84 043 . 95
Cadmium (mf) 0.53 L7 69
Chromium (mt) . 0.84 23 63 .
Copper (mt) 34 89 -5t
Mereury (rat), 0.23 - D18 28
Nickel (mt) 2.8 33 49
Lead (mg) 2.9 6.5 -55
Zinc {(mt) 12 16 -25
. DDT (kg) . nd" nd
PCB (kg) _ nd 1id
éala from SCCWRP (1988)
®data from SCCWRP (1973) ‘
dmﬂf:lmn’ul‘ho::s of gallons per day (1 mgd = 3,785,000 liters/day)
mt=metric tonse
“BOD=biochemical oxygen demand
pd=nof detectable




‘E’ame B

Meari concemratwns for constituems in mdusmai efﬂuems for i989.

Unibn Chevron Chévr'on :  Chevron Chevron Sheli/Westetn®
_Process Water*  Process Water ~ Desalinization  Process Water Oil Refinery Process Water .
Pt. Conception Gaviota Gaviota - -Carpinteria - FElSegundo ~ Humtington Bch .
| Flow (mgd?) . 0.017 006‘ . 006 0.7 - 89 3.1
Suspended solids fmg/l)  15.2 12 <a 37 . - 159 R
Serileable solids (mi/l) - <0.1 <0.01 0.3 “@0.2 <01
BOD* (mg/) - - S - 200 -
- Oil & grease (mgfl) 173 7.9 T <13 - 41 74 23.4
| NH,-N (uigh) - 7 1 - 48 7. 82"
Cydnide (ugfl) - 16.7 .5 .10 . 79 . <0.02
" Phenols (pg/l) . - - 100 3. T 2,540 02 ‘49
- Turbxdlty NTOE . 129 11 . 1271 - 1y 8- 60 :
{ Toxicity TU:_ 05 - 0,05 6.015 - 34 02
Sitver (ugfly - 147 625 L <2 <30 <18 a0
| Arsenicug/ly W <2 <3 <19 C 121 0.6
| Cadminm (ugty - 50 ° i <1 <50 <30 53
Chromiym {pre/ly - - - 833 <2 <3 £100- £50 " 51
Copper (pgfl) ..~ ° 50 65 41 .. 195, <20 &0
- Mercury (g/D)- e 402 L <02 <10. <6 <1 -
| Nickel (pgfly = "' 40 2 - . 88 e 392 662
© o Lead(ugdy - . 200 - co2 <1 LW 0«30 <140, -
jz-inc(ugii) .. R ] 42 . =80 30 CL25
‘0}1 and gis pmcess water treatment plant
ischarge terminated in Fébruary 1989 - 2 '
‘mgd=million gallons perday (1 mgd=3 785 000 hterslday) -
| ‘BOD=biochemical oxygen demand - oy
"N TU=nephelometric turbldlty umts
TU—to:ncny unifs
'ﬁ'able 3;
Mass emssswn estimates for constituents ln industrlal efﬂuents m ?989
: Union-- L '-.Che‘vfﬁn ’  Chevron . Chevron ' Shell/Westemb 7
Process Watér¥:  Process Water ~ Process Water - Oil Refinery . Process Water. =
Pr. ;C{mcepti'o';); - Gavigia © Carpinferia . . El Seguﬁdol ' Huntmg‘wn Beaeh
Flow (literx 109 -~ - 0023 008 1.0 123 - 0.51
: -Suspcnded solids (mt®) 0.5 C.L L0 37 196 e
. BODA(mt) | _ - - . 247 ’
011& gredse (mt) . 6'4 0.6 .41 4] 12
i N(mt)y - 02 AT 43 86 - 42
- qamde key 04 6.7 _ - 972 -
Pheriols (kg) 2.3 0.2 2540 1255 25
Silver-¢kg) * - 03 0.1 . E L
Arsenie (kg) 0.2 .- - 149 <1
Cadmium (kg) . . ) - 01 - - 27
Chromiuin (kg) 1.9 S - - 26
Copper (kg) _ -1.2 5.2 195 - -
Mercury (kg) - 0.2 - - - -
Nickel (kg) 23 1.6 58 482 338
Lead (kg) , 4.6 .02 - B :
Zine (kg) . 1.8 17 - 369 13

Qi1 and gas process watér treatment plant
ischarge terminated in February 1989
mi—memc tons -
BOD"*b:ochemxcaﬂ. oxygen demand




Ap@en&ag 1.

MNames of wastewater treatment pEants power plants, and industrial facnimes

Wastewater Treatment Plants

Goleta Sanitary District Wastewatér Tréatment
Plant

City of Santa Barbara El Estero Wasiewater
Treatiment Plant ‘

Montecito Sanitary District

Summierland Sanitary District

Carpinteria Sanitary District -

City of Oxniard - Perking Wastewater Treatnient
Plant

City of Los Angeles - Hyperion Wastewater
Treatment Plant

County Sanitation Districts of Los Angeles

" County * Toint Water Pollution Contro} Plant.

City of Los Angeles - Terminal Island
‘Wastewater Tréatment Plant
‘County Sanitation Districts of Orangé County
Reclamation Plant No.' I and Wastewater
Treatment Plant No. 2
Aliso Water Management Agency :
Joint Regional Water Reclamation Facﬂmes
Coastal Water Treatment Plant
- Los Alisos Wastewater Treatment Plant
El Toro Wastewater Treatment Plan
South Fast Re gional Reclamation Authority
.- Jay B. Latham Reglonal Wastewater
Treatment Plant
City of San Clemente Wastewater
Treatment Plant .
Capisttano Beach Wastewater Treatmem
Plant.
Santa Margarita Water District Wastewater
Treatment Plant
City of Oceanside
La Salina Wastewater Treaiment Plant
San Luis Rey Wastewater Treaiment Plant
Frcina
Encina Water Po}lutmn Control Facility
Meadow Latk Water Reclamation Plant
Shadow Ridge Water Reclamation Plant
Gafner Water Reclamation Plant

San Elijo

San Efijo Water Poﬁutlon Control Facﬂity :
Escondido Hale Avenue Wastewater

Treatment Facilities

City of San Diego - Point Loma Wastewater
Treatment Plant . =~

ity of Axvalon Wastewater Treatment Plant

Power Gen;emﬁmg Plamis

Mandalay Gererating Station (SCE?)
Ormond Beach Generating Station (SCE)
Scattergood Generating Station (LADWE?)
El Segundo Generating Sfation (SCE)
Redondo Generating Station (SCE)

" Harbor Generating Station LADWP)

Long Beach Generating Station (SCE)

' Haynes Generating Station (LADWP) -

Los Alamitos Generating Station (SCE)

. Huntington Beach Generating Station (SCE) |

Sari Onofre Nuclear Generating Station (SCE)

Encina Generating: Station (SDGE®)

Silver Gate Generating Station (SDGE)
Station “B” Power Generating Station (SDGE)
South Bay Generating Station (SDGE)

Endwsﬁ“éas F"-laciéﬂs_iﬁe*:si and Cutfalls

‘ Union Oil Company of California _Produced

Water Treatment Facility

Chevron USA, Inc. - Gaviota Produced Water
Treatmient Fac:hty

Chevron USA, Inc. - Gaviota Desahmzatlon

Facility
Chevron USA, Iric. - Carpmtena Produced
Water Treatment Facility

* Shell/Western E and P Ing. - - Huntington Beach

0il Production Field Outfall

*Southem Califomia Edison Conipany

*Los Angeles Department of Waier and Power
*San Diego Gas and Electric Company
9Diischarge terinated in Febraary 1989




