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Chapter 1

INTRODUCTION

This report volume presents a summary of regulatory required physical-
chemical oceanographic and biological data collected during investigations of the
marine environment in the vicinity of the San Onofre Nuclear Generating Station
conducted for Southern California Edison Company (SCE). Included is a summary
of pertinent data collected in compliance with Environmental Technical Specifica-
tions (ETS) for San Onofre Unit I, The National Pollutant Discharge Elimination
System-(NPDES) requirements for San Onofre Units 1, 2, and 3, the Preoperational
Monitoring Program (PMP) and the Construction Monitoring Program (CMP) for San
Onofre Units 2 and 3.

STUDY REQUIREMENTS

The ETS is an appendix to the San Onofrt Unit 1 Provisional Operating
License and hence a Nuclear Regulatory Comission (NP.C) requirement. Contained~

within the ETS requirements are both oceanographic and biological study elements
oriented to the investigation of San Onofre Unit I operational effects upon the

-

local environment. The oceanographic elements consist of temperature, turbidity,
. heavy metals, dissolved oxygen, and pH, while the biological elements include
plankton , fish, intertidal, kelp, and hard benthic communities together with
investigations of station impingement and entrainment. Radiological monitoring
elements, included with the ETS requirements, are reported to the NRC under a-
separate cover.

The PMP, also a ARC environmental requirement, is designed to establish a
two-year preoperational data' base for San Onofre Units 2 and 3. The data base
will be used to measure the operational effects of San Oncfre Units 2 and 3 on
the local marine environment. The PMP study design contains elements similar to
the' E" investigation c4 cept generating station entrainment is not addressed.

The CMP requirements are included in the California Regional Water Quality
Control Board-San Diego Region . (CRWQCB-SDR) Order 71-6, change T-3. The order
requires that a monitoring program be established to determine the effects, on
the marine environment, associated with the construction of San Onofre Units 2
and 3. Study elements include sedimentation analysis, intertidal and subtidal
infaunal studies, and a kelp investigation.P

The NPDES permits for San Onofre Units 1, 2, and 3 contain essentially the
identical operational study elements set forth in the ETS requirements.

Related or complimentary study elements cf the programs outlined above were
conducted in concert, where possible, in order to optimize data collection while
meeting the individual program. objectives. A schedule of field efforts conducted
to meet the requirements outlined above is presented in Table 1-1.

SITE LOCATION

The site ~ for the San Onofre Nuclear Generating Station is located on the
coast of southern California at approximately 30* 22.5' North latitude and 117*
'32.5' West longitude. San Clemente, the closest city to SONGS, is on the coast
approximately 4 km to 'the northwest, while the nearest municipality to the

- -.. . . -- .. ,
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Table 1-1. 1980 data collection record for regulatory requirements.

[T5 WOL5 CV pup Jag Feb %e Apr Ny Jun_Jul Av 5ep Oc t to

Oceanograpate Surveys
Teperature vertical Profiles I N A 8 33 14 9 10 5
Serial lefrared Radimetry I I 8 13 to 9 5
$nore11ee Tesseratare I 1 8 33 14 9 10 5
Coattavows fesperatiere Nintenance I A 3 4 4,26 4.25 1 4 3 1 4 1 3 9
igebidity Verticat Prof ties a a I 8 13 14 9 10 5
Seccht Sinc visibtitty I I I 8 13 14 9 10 5
Aerial Photographs of furofdtty a 8 13 14 9 5
Heavy metals i X I to 10 13 8 3
Cissolved Oxygen I I a 8 13 14 9 10 5
bydrogee ton Conteatratica I I 2 8 13 14 9 13 5

E*D.81 I"'LI.5-

Pier 6 tog s t I 8,10,13 10-12 15-18* 19 16 5
Intertidal

Sand X 13-15
Subtidal

Saad K 5- 7

Cobble W I I E 24--- 104 28 --- - - -- -- 6 24-----18 23--- -3
Fish

Gill hets i I E 26-27 23-24 25-26* 21-22 20-23 10-11

ration i I h b P b b b
Meat Treatments I i 13 23

felp Bed

Npping 1 10-16
Photography I 9 13 18 8

a so,.ey reweed smrei days t co piete.

* eoperati n ing g as teretnated,

**$DK5 of fitne for refueling and repairs from 10 April throwgh end of 1980. Cf revistors .ere an Briefly fra 12 Juae to 18 July,Sampitag continued rivetag this perted.

southeast is Oceanside some 19 km downcoast from the station. The study area
extends approximately 6.4 km (4 miles) upcoast,11.5 km (7 miles) downcoast, and
4 km (2 miles) offshore of the generating station site (Figure 1-1).

HISTORICAL BACKGROUND

Oceanographic and marine biological studies, referred to as the Marine
Environmental Monitoring Program (MEM), began in 1963 in the San Onofre area and
were reported on - a se'11 annual basis to CRWQCB-SDR until 1975 (Figure 1-2). In
1975 the Unit 1 ETS program was implemented in compliance with NRC requirements.
The ETS program has continued to the present. In 1976, the CRWQCB issued permits
for SONGS Units 1, 2, and 3 under the NPDES which included marine monitoring
programs to replace previous MEM requirements. The NPDES marine monitoring
requirements (Figure 1-2) have continued to the present.

Studies of the effects of SONGS Units 2 and 3 construction were initiated
in 1974 as required by the CRWQCB (Figure 1-2). These studies focused on the
impacts 'of sand disposal onto the beach from onshore construction site excava-
tions. The studies, called the Sand Disposal Monitoring Program, continued
through 1976. The emphasis shifted in 1977 when dredging for the emplacement of
the offshore portions of Units 2 'and 3 cooling systems began. Studies focused on
the offshore construction activities started in December 1976, as set forth in
the CRWQCB order No. 71-6. These studies are referred to as the Construction
Monitoring Program (CMP).

In 1978, a Preoperational Monitoring Program was initiated in compliance
with requirements of the NRC (Figure 1-2). This Program along with the others
mentioned above, will provide a baseline of oceanographic and marine biological

;

,
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Figure 1-2. Major San Onofre regulatory programs.
MJSD MJSD MJ$D MJSD MJ$D MJ$D MJSDProgram and Study Elements 1974 M75 1976 1977 1978 1979 1980

Marine Environmental Monitorin3_(MEM)
7eanography - bimonthly temperWe, currents,

turbidity, water quality 1964-XXXIXxxXXxXx
Biological - plankton, benthos, intertidal

Environmental Technical Specifications (ETS)/ NPDES
~0ceanWraphy - bTm~osthTy tsmperature, turbidTfi-

water quality, continuous temperature
xXXXXXXXXXXXXXXxXXxxxXXXXXxxXXXXxxxXXXXXXXXxxxxXXXXXXBiological - plankton, hard benthos, kelp, gill

netting, impingement

Sand Disposal Study (SDS)
7eTp 'Tnte7tTdaT and subtidal infaunal and xxxXXxxXXxxxxxxXXxxx

benthos

Construction Monitoring Program (CMP)
TedTErilology, kelp, inTaunal fintertidal and

XXXXxxxxxxxxxxXXxxxxxxXxxxxxxxxsubtidal), intertidal special study

Preoperational Monitoring Program (PMP)
leanography - bimonthly temperature, turbidity,

water quality, continuous temperature
xxxXXXXXXXXXXXXXXXXBiological - plankton, hard bent 40s, gill netting,

trawling, kelp, special study - ichthyoplankton
(78-mid 79)

Interim Studies / NPDES
Oceanography - continuous temperature, aerial

turbidity photographs xxxxxBiological - trawling, kelp

316(b) Program
71ological - monthly larval entrainment, transit

XXxXXXXXXxloss determination

M = March J = June S = September D = December

data prior to the operation of Units 2 and 3. The PMP is complimentary to the
Unit 1 ETS Program and essentially expands the study area further offshore into
the area of Units 2 and 3 diffusers.

1980 REGULATORY DEVELOPMENTS

Preoperational Monitoring Program

The PMP investigation which began in mid 1978 terminated in mid 1980 in
accordance with NRC authorization following two complete years of baseline data

. collection.

Environmental Technical Specifications

Section 4.3 of the Unit 1 ETS requires that a study plan to categorize
and detemine effects of plankton entrained within the circulatory water system
be submitted for. NRC approval. San Onofre Unit 1 is also subject to a Federal
Water Pollution Control Act (FWPCA Section 316(b) demonstration which is admin-
istered by the CRWQDB for .the EPA. In order to reduce redundant efforts and
regulate duplication between the NRC and EPA, a fomal request to delete the NRC
requirement was forwarded to the Commission on 15 November 1979.

A FWPCA 316(b) icnthyoplankton entrainment inventory and loss study was
completed . in 1980 which will meet the objective of the ETS plankton entrain-
ment study requirement. The ichthyoplankton ' inventory study report will be
finalized in 1981 and submitted to the CRWQCB-SDR.
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On 6 February 1980 a formal Change Request (No. 86) was sent to the NRC to
delete the receiving water plankton study from the ETS. On 15 October 1980
another Change Request (No. 94) to delete environmental monitoring from the ETS
requirements and add a reference to the NPDES permit was sent. Further, a request
was prepared for transmittal to the NRC to suspend the ETS program while San
Onofre Unit 1 is inoperable.

No response has been received to date on any of these requests.

NPDES / Interim Program

In order to maintain continuity with pertinent preoperational study elements
(i.e. continuous temperature monitoring, turbidity studies, trawling, and kelp
programs), an interim monitoring program was initiated by SCE in mid 1980. The
interim program is anticipated to continue until the combined commercial opera-
tion of San Onofre Units 2 and 3 is initiated. The CRWQCB-SDR was advised of this
action and it is anticipated that a fom of the interim program will be included
in the 1981 NPDES permits.

Construction Monitoring Program

The CMP investigation was suspended in March 1980 in accordance with the
CRWQCB-SDR authorization as construction activity was completed. A study to
assess the ef fects of the temporary seawall removal will be initiated upon its
removal.

SCOPE AND ORGANIZATION

This report volume complies with the April 1 deadline for the presentation
of a summary of resul ts from the previous year's activities required by the
various regulatory agencies. The regulations allow for the detailed analysis and
interpretation of the data collected, to be submitted by July 1 of the reporting
year.

The chapters in this report are organized by general study elements (i.e.
Oceanography, Fish, etc.). All regulatory requirements associated with a parti-
cular element (i.e. ETS/ NPDES, PMP, and CMP programs) are addressed in the
chapter.

San Onofre Unit 1 was offline for a' substantial portion of the year; thus,
study elements designed to monitor immediate operating effects of the station,
such as changes in temperature and turbidi ty , were . not affected during the
of fline period. For the purpose of this summary, only data from the operational
period are included for these elements.

Due to their voluminous nature, all raw data collected in 1980 are presented
in a separate Comprehensive Data Supplement,. Volume II, which is available from
SCE upon request. The Comprehensive Data Supplement contains all regulatory
required data as well as data gathered from investigations not contained within
the regulatory requirements for the station operation, i.e. Interim Program, and *

other ancillary data collected to meet program objectives.

A detailed analysis and interpretation of all-ecological data collected for
SCE at San Onofre, and infomation from other appropriate sources relating to the
program objectives, will be submitted to the regulatory agencies and available
for distribution by 1 July 1981 in Volume III of the Annual Operating- Report.
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DESCRIPTION OF THE GENERATING STATION

San Onofre Unit 1 is an electrical generating facility utilizing a pressur-
ized water nuclear reactor which began commercial operation in 1968. San Onofre
Unit 1 is a base-load plant and is nomally operated at full capacity.
Electrical output of Unit 1 is 456 MW.

A once-through cooling system is used to cool the steam cordensers. Seawater
is drawn f rom a point 907.4 m (29/7 f t) offshore, located in approximately 8.2 m
(27 ft) of water. The of fshore intake structure is fitted with a velocity cap
which is designed to reduce the entrapment of marine organisms and draws water
horizontally from a depth of 4 to 5 m. After passage through the intake conduit
and the condensers, tiie cooling water travels through a discharge conduit which
temir.ates in a vertical discharge structure located 750.4 m (2,462 ft) offshore
in approximately 7.6 m (25 f t) of water. The discharge results in a surface-
oriented themal plume. Under nomal operating conditions, the temperature of the
cooling water is raised approximately 19*F across the condensers at a flow rate
of 1,325 m3/ min (350,620 gpm).

The Unit I screenwell contains traveling screens and bar racks to remove
debris and entrapped marine organisms from the cooling water before it reaches
the pumps and steam condensers. Marine fouling growth in the cooling water system
is controlled through periodic heat treatments which are typically conducted at
intervals of from six to ten weeks. During heat treatments, the temperature of
the cooling water in the screenwell is raised to approximately 100'F for 1.75 hr.
At this time, all of the fish within the screenwell which have avoided impinge-
ment on the traveling screens during normal operation are succumb to the higher
temperature and are removed from the system.

San Onofre Units 2 and 3 are under construction and are scheduled to begin
operation in 1981 and 1983, respectively. Each of the new units will have an
electrical output of 1110 MW. The once-through cooling system for each unit
will have a flow rate of 3,137 m3/ min (830,000 gpm) and a normal operational
temperature increase across the condensers of 19.2*F. The intakes will be located
970.2 m (3,183 f t) offshore in 9.8 m (32 ft) of water. Both units will have
diffuser type discharges consisting of 63 ports spread over a distance of 762 m
(2,500 f t). The Unit 2 discharge diffuser will extend from 1,786.1 m (5,860 f t)
to 2,510.9 m (8,238 f t) offshore and range in depth from 11.9 m (39 ft) to 14.9 m
(49 f t). The Unit 3 discharge diffuser will extend from 1,024.4 m (3,361 f t) to
1,889.8 m (6,200 f t) of fshore and range in depth from 9.8 m (32 f t) to 11.6 m (38
ft).

GENERATING STATION OPERATION

Unit I

The station was offline from 10 April through the end of 1980 due to prob-
lems associated with the s''' generator which required extensive system repair.
The circulating pumps re operation briefly in June and July, and fish
impingement studies resum<. ' s this period...

An illustration depicting plant operation including mean daily megawa ,t
output (station load), inplant AT [(*C) discharge temperature minus intake
temperature], and circulating water flov at SONGS Unit I during 1980 are
presented in Figure 1-3.
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Figure 1-3. Fan Onofre Nuclear Generating Station Unit 1 operating
charactristics during 1979.

Units 2 and 3

Intermediate testing of Units 2 and 3 circulation water pumps occurred in
September and December 1981. This testiing procedure was associated with startup
activities.
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Chapter 2

OCEAN 0 GRAPHY

A. TEMPERATURE

Monitoring of temperature in the San Onofre receiving waters was conducted
bimonthly during 1980 at 46 Unit 1 operational sampling stations in compliance

1

with Environmental Technical Specifications (ETS) Section 3.1.1.a.(5) and NPDES
pemits and at 28 additional sampling stations as part of the San Onofre Units 2
and 3 Preoperational Monitoring Program (PMP) (Figures 2A-1 and 2A-2). A data
:ollection record for 1980 is presen+ed in Table 1-1. The objectives of the

temperature studies were to: 1) doc'.sent large spatial and temporal changes in
t?mperature throughout the study trea, 2) establish preoperational baseline
ct nditions before operation of San Onofre Units 2 and 3, 3) detemine the hori-
n ntal and vertical extent of the thermal plume from Unit 1, 4) detemine the
atea of influence of Unit 1, 5) estimate the extent to .:hich heated water from
Unit 1 is recirculated back into the intake of the circulating water system, and
61 provide temperature data for the analysis and interpretation of biological
findings. Temperature monitoring for the Units 2 and 3 PMP, except for contin-
hous temperature monitoring, was discontinued on 5 September 1980. Continuous
temperature monitoring was conducted throughout 1980.

SAMPLING METHODS

A detailed description of instrumentation and methods used for temperature
measurements are presented in Brown and Caldwell's procedures manual for ETS and
PMP (BC 1979). Detailed methods were also reported in Volume I, Oceanographic
Data Report (SCE 1980).

The following presents a synopsis of methods. Vertical profiles of temper-
dture were measured wi th a Martek transistor probe and recorded digitally.
Infrared radiometer measurements were taken from an aircraft along predetemined
flight paths with a Barnes PRT-5 precision radiometer. Shoreline temperature
measurements were taken at 11 shoreline stati ans in conjunction with aerial
infrared measurements using a calibrated bucket themometer. Continuous temper-
ature data was recorded hourly at the surfaca, mid-depth, and near-bottom of
Stations C25 and C22S, and at the surface,15 and 30 f t depths, and near-bottom
of Station F2S (Figures 2A-l'and 2A-2). In-plant intake and discharge temperature
data were continuously recorded by SCE in-plant personnel at the tsunami wall
within the upper 3 ft of the intake and discharge conduits.

RESULTS

Results of temperature data collected from January through April 1980 while
Unit 1 was in operation for the San Onofre environmental monitoring programs are
presented in tabular and graphic _ form by survey in chronological order. Unit I
went of fline on 9 April 1980. Results of temperature data collected from May
+hrough December 1980 are presented in the Comprehensive Data Supplement (SCE
1981a). Temperature data presented in this' report for periods when Unit I was in
operation include:. vertical temperature profiles required by ETS during bimonthly
surveys (Figuies 2A-3 and 2A-4); surface temperatures and times from profile
measurements :(Figures 2A-5 and 2A-6); surface temperature isotherms from profile
measurements (Figures 2A-7 and 2A-8); surface temperature isotherms from infrared
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radiometer measurements (Figures 2A-9 and 2A-10); results of shoreline temper-
ature measurements (Table 2A-1); graphs of continuous temperature measurements
(Figures 2A-11 through 2A-18); and graphs comparing intake, discharge, and
ar.: 1ent temperatures (Figures 2A-19 through 2A-22).

An analysis of all temperature data collected during i.10 will be presented
in the Volume III, Annual Operating Report (SCE 1981b).

Section 5.6.3b(3)(a) of Appendix B of the ETS for Unit I requires that data
losses from continuous monitoring systems (including the continuous temperature
recording system) shall not exceed one week continuous or a total in excess of
three weeks per year. If data losses exceed these limits, a non-routine report of
the occurrence to the Nuclear Regulatory Commission (NRC) is required. Data
losses of greater than one week duration occurred at Station C22S mid-depth from
23 January through 4 March 1980, and at Station C22S near-bottom from 4 March
through 4 April 1980. These losses were reported to the NRC on 23 July 1980 (NRC
Docket No. 50-206).

On 16 May 1980, the NRC formally exempted continuous 'wperature recording
from non-routine reporting and required an annual o. ' hore continuous

systems

temperature retrieval rate of at least 80%. ETS now requires losses resulting in
less than 80% return to be described and discussed in the Annual Operating
Report. Temperzture data retrieval was more tha.n 80% during 1980.
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Table 2A-le Shoreline temperatures (*C) during 1980 surveys.

Etati n

T tee
Det e Sun 178T) 1 4W's 2 3 1000's Pier 130C ' S 2000'S 4300'S 4 5 10000'S mee<

Jan. s 1 0800-0912 IL2 15.9 15.7 16.1 16.2 16.0 15.3 15.1 15.1 15.1 15.1 - 15.5

2 1100-1219 16.1 16.3 16.2 16.6 16.5 14.7 17.5 15.6 15. a 15.6 15.7 - 16.2

1 1400-1524 14.2 16.3 16.3 16.9 1 9 17.0 15.7 15.4 15.5 14.1 16. ) - 16.3

pier .13 1 0406-0911 - 16.3 16.1 16.2 16.2 16. ' 16.9 16.9 16.9 17.2 17.2 - 16.7

2 1005-1313 - 17.4 17.7 it .1 18.3 17.7 17.5 17.7 17.7 17.7 17.6 - 17.7

3 1100-1451 - 15.6 15.4 19.5 19.4 19.5 9.1 19.6 16.9 19.3 19.1 - 19.2

sier 14 1 2006-1141 - AL7 15.7 16.0 16.0 14,0 16.3 16.3 16.4 16.6 16.7 - 16.2

2 1300-1450 a 17.9 19.1 16.5 17.4 17.0 16.7 16.9 17.1 17.3 17.7 - 17.3

Je1. 9 1 CMS-ID39 17.6 16.0 18.2 18.4 14.3 17.6 17.6 18.2 10.4 18.5 14.4 13.1

2 1216-1437 - 19.6 20.0 19. B 19.6 19.8 10.8 19.2 19.9 23.0 20.1 20.0 19.7

sep.10 1 0119-1028 19.2 19.8 1*.4 19.8 19.9 19.6 19.5 19.5 19,5 19.4 19.4 19.3 19.6

zuv. 5 1 1119-1500 17.4 17.6 17.4 18.1 18.1 17.8 17.5 17.5 17, * 17.1 17.7 17.# 17.7
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1420-1451 PST, January 8,1980.
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1256-1342 PST, March 13, 1980.
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B. TURBIDITY

Turbidity was measured in the San Onofre receiving waters bi:nonthly during
1980 at 46 Unit 1 operational sampling stations in compliance with Environmental
Technichal Specification (ETS) Section 3.1.1.a.(4) and NPDES permits and at 28
additional sampling stations in the Units 2 and 3 receiving waters in compliance
with Preoperational Mc nitoring Program {PMP) reqairements (Fig:res 2A-1 and
2A-2). A data collection record for 1980 is presented in Table 1-L Turbidity
study objectives arc to monitor suspended solids in terms of turbidity in
the receiving waters near Unit 1 in order to determine any effect of the dis-
charge upon water clarity. The objective of preoperational turbudity monitoring
is to provide a receiving water baseline for water clarity and turbidity in the
vicinity of Units 2 and 3 diffusers. The PMP for oceanographic characteristics
was terminated on 5 September 1980.

SAMPLING METHODS

A detailed description of instrumentation and methods used for turbidity
measurements are presented in Brown and Caldwell's procedures manual for ETS and
PMP (BC 1979). Detailed methods were also reported in Volume I, Oceanographic
Data Report (SCE 1980).

The following presents a synopsis of methods. Vertical profiles of percent
light transmittance along a 1 m path were measured with a Martek transmissometer
and recorded digitally. Observations of the depth of visibility of a 30 cm white
Secchi disc were also obtained at each station to document surface water clarity.
Aerial photographs of turbidity were taken from an airplane with a 3S mm SLR
camera.

_qSULTS

Results of turbidity data collected for the San Onofre environmental moni-
toring program from January through April 1930 when Unit 1 was operational are
presented. Unit I was non-operational from 9 April 1980 through the end of
the year. Data collected from May through December 1980 are presented in the
Comprehensive Data Supplement (SCE 1981a).

Results of light transmittance profiles and Secchi disc measurements
are presented in Tables 28-1 and 2B-2. Results of turbidity photographs are on
file and are available on regest.

An analysis of all turbidity data collected during 1980 will be presented in
the Volume III. Annual Operating Report (SCE 1981b).
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Table 2B-1. Percent light transmittance at the surface, mid depth
(4m), and near bottom, and Secchi disc reading for
January 8,1980.
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Table 2B-2. Percent light transmittance at the surface, mid-depth
(4m), and near bottom, and Secchi disc reading for
March 13,1980.

--
.

1.s #rt Te essa t t aru e f 4/4
near LL+t Transsa ttarts 18/odNee dts Ta =Wt h.m (P4rs $ur fam StaM th %er lei d t tm Ingth tel Nt his iPtfr) ka fare elkWh %*ar Insttopr Lepth Lue

9 Sutshi
_ _ , _ _ -

N's 1414 0 - ab 1.2 idN 1%26 11 1) 0 3.g
Alm 1414 2 - * 1.6 ras 1439 3 39 0 2.)M 1810 .I - - 2.0 IX3 1139 4 27 0 4.5MS llS6 19 12 6 2.5 D25 lit! 19 21 0 4.%A4u 1201 16 $ 0 1.0 IM l }Q1 20 17 0 4.5Aes lJ22 15 L -' 2.6 r eg 1511 12 9 0 1. 0Aas 1328 1 - ** 1.4 I2N '4%) 4 23 0 1.0644 1510 J 6 4 2.6 CD 1914 29 12 0 S.4B/N 142J l 1 0 1.6 tJs 11 34 21 JJ l $. )

61N 1427 1 2 6 2.O I 2'44 1637 42 49 9 8.78 *>9 1429 2 0 4 1. 7 Fl 24 1626 46 44 19 7.2
b) 1496 0 d C 1.7 f6h 155] 27 13 e 5.4D . 'd 1 755 3 1 * 2. 2 FJ% 15G 1 ID Ji 0 1.5els l a'al ' 4 0 0 2. 3 r0 1129 17 la e LgA4 !!51 19 6 0 ) .1 r25 1121 25 26 0 5.0845 1147 14 6 0 4.0 lb 130$ 20 7 0 4.0nm3 ! )l 6 16 19 8 1. 9 F l 4s 1402 21 13 0 4.%C4W 1646 27 27 I 5. 0 Fl2S 1881 12 27 0 6.0C144 1619 1% 46 2% 6.5 r243 142L 29 2+ 6 6.4G% 1611 42 il ! 6.5 F263 1428 32 21 0 5.$(% 1632 17 IS U 5.0 kWh 1249 !? 23 a 4.7MN 1517 18 12 1 1.4 31 0 IJ5F 28 31 0 5.1( 4h l a.21 1 16 0 2.4 H2S 1305 10 36 1 L7

CJN 1431 5 JA 1 1.9 J4N 1217 15 15 7 4.0
M0 1 150 1 0 0 1.9 Jek 1225 15 38 2 LO12 1145 1 % 6 2.2 J2M 1212 27 16 1 6.9m 1147 11 13 0 3. 7 JC 1201 32 $$ 0 7.1ces 1254 20 3 m 3. 3 J25 1151 29 59 S 6.5Cb; 1312 19 2 w J.J J45 1841 33 49 2 8.0Clin 1113 18 4 0 3.1 Jes 1126 26 el e L2(1% litt It la e J. 6 8es4 0917 20 A5 0 4.5C149 135) 16 to 0 4.0 MSN 0927 30 60 i LO.SC224 I SJ S 22 23 0 4.8 tes C935 32 60 0 18.6

C241 1520 23 20 1 4.2 MD 0942 14 97 0 16.0CAR 1511 20 21 0 4.2 M25 0951 31 67 0 10.9NFIJ' 1500 11 29 4 6.0 M4.5 0959 32 51 0 9.4t&M !$44 26 17 2 S. 0 Mic$ 1936 27 $4 0 S. 7

*ttut tom depth egaals 4 met ers.
b
aiot tom depth less than 4 m ters,e

,



.

|

C. WATER QUALITY

Measurements of surface C0 and pH at San Onofre Unit 1 monitoring Sta-
tions CO, X0, and C22S (Figure 2A-2) were required bimonthly during 1980 by |

Environmental Technical Specifications (ETS) Sections 3.1.1.a.(3) and 3.1.1.a(7),
respectively , and NPLES permi ts. Surface water samples for D0 and pH taken
bimonthly during 1980 at ",its 2 and 3 monitoring Stations J25, J2N, J4S,
and F225 (Figure 2A-2) fulfilled Preoperational Monitoring Program (PMP)
requirements. A data collection record for 1980 is prese7ted in Table 1-1. PMP
monitoring for Units 2 and 3 was terminated on 5 September 1980.

The objectives of the dissolved oxygen and pH studies were to: 1) assure
natural dissolved oxygen and pH levels are maintained. 2) continue tothat

increase the data base that has been established, 3) indicate the extent to which
the operation of Unit 1 af fects dissolved oxygen and pH concentrations in
the receiving waters, and 4) provide a preoperational receiving water data base
prior to operation of Units 2 and 3, which will subsequently be compared to
operational conditions to determine the ef fects of Units 2 and 3 on the receiving
waters. The reporting level for dissolved oxygen is a depression of dissolved
oxygen concentration of more than 10% from that which occurs naturally, as
measured at the control station. The reporting level for pH is values measured
outside the range of 7.1 to 8.7

Monitoring of heavy hatal concentrations in the Unit I receiving waters and
ocean bottom sediments was conducted quarterly during 1980 in compliance with ETS
Section 3.1.La.(2) and NPDES permits. Unit 1 operational monitoring stations
included Station X0, C22S, D4N, and D45 (Figure 2A-2). Units 2 and 3 quarterly
heavy metals monitoring was conducted at Stations J0, J25, J45, J4N, and J22S
(Figure 2A-2) in compliance with the PMP until September 1980 when the program
was terminated.

The objectives of heavy metals studies were to: 1) detect any measureable
increase in heavy metals concentrations in receiving waters or ocean bottom
sediments in the viculty of the Unit 1 discharge, and 2) provide a receiving
water and ocean bottom sediment predischarge data base for Units 2 and 3 to be
used as a reference to aid in subsequent detennination of operational effects of
Units 2 and 3 on the concentration of heavy metals in the environment.

SAMPLING METHODS

Methods for measurement of dissolved oxygen, pH, and heavy metals are
in Brown and Caldwell's procedures manual for ETS andpresented in detail

(BC 1979). Detailed methods were also reported in Volume I, OceanographicPMP
Data Report (SCE 1980).

Surface concentrations of dissolved oxygen were measured electronically
at Stations CO, X0, and C22S using a Martek dissolved oxygen probe. A modified
Winkler titration method was u ,ed to calibrate the electronic sensors. Sur-
face hydrogen :on concentrations were measured at Stations CO, X0, and C22S
using a Martek g,H probe. Mid-depth water and ocean bottom sediment samples for
determination of heavy metals were collected by divers and analyzed by atomic
absorption to determine the concentrations of chromium, copper, nickel, f ron,
and titanium. Sample analyses were conducted in compliance with guidelines
established by the U.S. Environmental Protection Agency (USEPA 1969).
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RESULTS

Results of surface dissolved oxygen, pH, and heavy metals measurements
from bimonthly surveys during 1980 required by ETS and PMP are presented.
Additional measurements including dissolved oxygen, pH, sal ini ty, aM density
profile da ta, currents, and ocean bottom sediment grain size distr Ibutions,
from bimonthly surveys are presented in the Comprehensive Data Supolament (SCE
1981a).

Results of surface dissolved oxygen measurements are presented in Table
2C-1. Results of surf ace hydrogen ion concentration (pH) measuremerts are,

presented in Table 2C-2. Results of receiving waters and ocean botto'9 sediments
heavy metals concentration detenninations are presented in Table 20-3.;

An analysis of all dissolved oxygen, hydrogen ion concentration, and heavy
. metals data will be included in the Volume III, Annual Operating Report (SCE
i 1981b).

i

Dissolved oxygen concentrations and hydrogen ion concentrations did not
exceed specified limits during 1980.
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Table 2C-1 Surface dissolved ongen concentrations (mg/iiter) from
required SONGS Unit 1 operation and Units 2 and 3
preoperational monitoring stuions during 1980.

Unit 1 *C1 er a' avnal Unit s 2 c ' 1 - F r .+ j e:4tional-

survey CO x) C 22S :M a t 1 J2N J25 4 f22S Unita 26 3
w ., r.

Cate (intaae) Qi- *srge) . Control) Wan-

Jan H 7.9 .H 7.1 R.) 4.0 '.9 R.) 'J . 4 8.J

Nr 1) 3.4 3.h 'i , 7 d . 'i 9.5 3.0 3.' A.4 9. r$

N/ 14 M.e M . ') 4.1 e.1 9.1 M.d *t . M "9 . 0 9.0-

Ja1 9 s.4 w.) 8. 4 e.5 H.7 9.* a.R p., a.9

Sp 10 7.4 1.1 ? . t. '.4 - - - - -

s

% ,v 5 M.5 *.4 s.4 n.4 - - - - -

Table 2C-2. Surface hydrogen ion concentrations (pH) from required
SONGS Unit 1 operational and Units 2 and 3 preoperational
monitoring stations during 1980.

Unit 1 - th e r at 1 st n1 J'$ s t a ' a.1 3 - i r%:e rat lor.atm

J25 143 F225 Units 2 6 1
hrwy C0 XO C229 Unit 1 .m
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Mar 13 8.25 H.24 M .12 H.27 8.32 M.15 R.11 f.11 4. 31
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J it 9 R.06 9.07 a.16 8.10 8.15 3.16 8.16 8.21 P.17

Sep 10 H.20 W . I f- H.2) U.20 - - * * -

Nov * H.24 a.22 R.26 8.24 * - * * *
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Tabic 2C-3 Receiving water and ocean bottom sediment heavy metal
concentrations during 1980.

|
_-_ _ _, _ _ _ _ _ _
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N ukel, mq/1 Nackel N /kg
10 0.010 0.001 0.001 0.006 0.007 .005 7.2 5.7 7.0 4.0 9. 3 6.6C22S 0.006 0.003 0.001 0.012 0.006 < .006 7.4 5.1 9.0 6.8 7.7 7.3D41 0.002 0.005 0.001 0.007 0.009 .005 5.8 12 13 7.8 13 toD45 v.008 0.007 0.001 0.015 0.009 .008 10 29 11 6.5 4.5 12JC 0.006 0.001 0.001 0.006 - .004 9.6 5.6 8.0 7.8 - 7.0J23 0.003 0.001 0.001 0.006 - .003 8.8 1.3 6.5 8.8J4h 0.002 0.001 0.074 0.004 6.4-
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-.
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71t an a um. N/1 Titentum. N /k9
X0 <0.1 -0.1 <0.1 <0.1 0.1 <0.1 458 570 699 795 529 610C225 0.L <0.1 <0.1 0.1 *0.1 <0.1 514 535 969 912 526 691D4w 0.1 0.1 <0.; *0.1 <0.1 -0.1 352 770 1240 1010 450 844D4S *C.1 <0.1 0.1 <0.1 0.1 *0.1 581 990 1190 1160 309 862Jo 0.1 40.1 -J. '0.1 - <0.1 829 459 1130 1040 - 864J25 <0.1 0.1 -..! =0.1 - <0.1 948 124 850 845 - 692J4M -0.1 0.1 *0.1 *0.1 - <0.1 52s 151 1130 728 - 684J45 -0 L 0.1 <0.1 =0.1 - <0.1 999 201 503 1060 - 688JJ25 -0.1 0.1 <0.1 0.1 - <0.1 686 456 1140 1015 - 824

Total Solids, percent
X0
C225 76.5 70.8 15.1 75.5 75.4 74.7

77.8 74.8 74.8 74.0 80.0 76.4044
D43 78.1 72.7 71.1 13.9 73.5 73.9
JO 77.4 60.6 75.6 77.4 43.8 75.0
J25 75.5 76.2 75.1 74.2 - 75.2
J4h 76.5 80.6 73.5 74.0 - 76.7
J46 75.4 78.3 75.4 75.5 - 76.2
J225 75.8 89.2 74.6 77.5 - 79.0

76.5 76.7 74.7 77.6 - 76.4
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Chapter 3

INTERTIDAL

The inf aunal intertidal investigation was conducted in compliance with the
California Regional Water Quality Control Board - San Diego Region (CRWQCB-SDR)
Monitoring and peporting Program No. 71-6 for construction of the San Onofre
Nuclear Generating Station Units 2 and 3, including Technical Change Orders
1, 2, and 3. The purpose of the investigation was to determine if construction
related changes in the sandy intertidal habitat would have a detrimental effect
on the sandy intertidal censnunity. In 1980, the program was conducted in February

as construction activities tenninated 6 February 1980. Five pennanentonly ,
intertidal transects, used since December 1976 (MBC 1978) were reoccupied
during February 1980 (Figure 3-1). Sampling was conducted on three consecutive
days during the lower tidal series of the month. Beach profiling was conducted on
the first day. Biological and sedimentological core sampling was performed on the
tw days following the surveying.

SAMPLING METHODS

Biological Sampling

Along each transect, seven biological sampling stations were established at
one foot vertical increments between mean lower low water (0 ft) and the +6 ft
elevation using a modified surveyor's transect. Five replicate 5 liter cores
(15.24 cm in diameter and 30 cm long) were collected at each station as it was
exposed on a receding tide; one core from the transect centerline, and one at 3
and 6 m to either side. Cores were field screened through a 1.0 mm mesh. Retained
organisms were . preserved in 10% buffered Formalin-seawater. All specimens
were returned to the laboratory, identified to the lowest possible taxon, and
entanera ted.

Physical Measurements and Grain Size Detench.ation

At each transect a beach profile was constructed from the O ft tidal eleva-
tion to the maximum tidal excursion of the survey day, using a self-leveling
surveyor's transit. Surf temperatures were recorded at each transect.

A core sample for grain size analysis was collected adjacent to each
sample. Grain size distribution of the. sediment was detennined bybiological

standard automatic settling tube analyses (combined with steving for gravel when
nectssary).

RESULTS

Tables 3-1 and 3-2 present a summary of the pertinent biological and
physical data collected. For a complete presentation of the biological and
physical data collected (SCE 1981a). Ana'ysis of these data will be presented in
the Volume 111. Annual Operating Report (SCE 1981b).

L
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Figure 3-1. Intertidal infaunal transect locations.
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Table 3-1. Mean density of intertidal organisms (nisnber/5 liter core)
by transect, February 1980.

SPECIES MEAN SPECIES MEAN

TRANSECT AA TRANSECT DD

HEMIPODUS BOREALIS 0.03 HEMIPODUS BOREALIS 0.06

EMERITA ANALOGA 0.17 EXCIR0 LANA KINCAIDI % 03
EMERITA ANALOGA L.54

TRANSECT BB
MMC 1 EE

HEMIPODUS BOREALIS 0.06
EXCIROLANA LINGUlFRON 0.03 HEMIPODUS BOREALIS 0.14

EMERITA ANALOGA 0.06 LUMBRINERIS ZONATA 0.03
EMERITA ANALOGA 0.57

TRANSECT CC

HEMIPODUS BOREALIS 0.03
MICROSPIO ACUTA 0.03
EXCIROLANA LINGUlFRON 0.03
EMERITA ANALOGA 0.31
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Table 3-2. Mean grain size analysis by station and tidal elevation, February 1980.

TIDAL ELEVATION (MLLW)
PARAMETER 0 1 2 3 4 5 6

TRANSECT AA -

% GRAVEL 27.60 15.60 16.16 15.46 10.18 5.44 4.58% SAND 72.40 84.40 83.78 84.54 89.82 94.56 95.42
% SILT / CLAY 0.00 0.00 0.06 0.00 0.00 0.00 0.00MEAN PHI -0.25 0.33 0.57 0.32 0.52 0.75 0.85SKEWNESS -0.46 -0.66 -0.59 -0.58 -0.57 -0.43 -0.78KURTOSIS -0.06 1.62 0.85 1.43 2.27 1.71 4.41
SORTING 45.93 53.33 51.59 53.81 56.68 61.05 64.01

TRANSECT 88

% GRAVEL 3.36 1.00 0.14 0.00 1.08 0.54 0.16% SAND 96.64 99.00 99.86 100.00 98.92 99.46 99.84
% SILT / CLAY 0.00 0.00 0.00 0.00 0.00 0.00 0.00MEAN PHI 1.20 1.18 1.16 1.07 0.89 0.99 1.05SKEWNESS -0.48 -0.29 -0.09 0.14 -0.02 -0.00 0.06KURTOSIS 1.07 0.43 0.11 0.11 0.71 2.05 1.01
SORTING 58.60 63.18 66.55 68.15 65.06 70.30 70.68

TRANSECT CC

% GRAVEL 1.16 2.16 0.24 0.44 0.60 0.24 0.04% SAND 98.84 97.86 99.76 99.56 99.40 99.76 99.96
% SILT / CLAY 0.00 0.00 0.00 0.00 0.00 0.00 0.00MEAN PHI 1.18 0.51 0.98 0.79 0.73 0.77 0.88SKEWNESS -0.32 -0.00 -0.00 0.9 0.07. 0.12 0.25KURTOSIS 1.43 0.98 0.80 0.67 2.25 1.54 1.22SORTING 63.87 65.22 69.18 68.30 70.92 74.16 74.91

TRANSECT 00

% GRAVEL 6.72 1.52 1.94 2.12 1.52 1.18 0.82% SAND 93.28 98.48 98.06 97.88 98.48 93.82 99.18
% SILT / CLAY 0.00 0.00 0.00 0.00 0.00 0.00 0.00MEAN PHI 0.52 0.85 0.63 0.65 0.69 0.69 0.75
SKEWNESS -0.59 -0.34 -0.37 -0.33 -0.48 -0.49 -0.44KURTOSIS 2.04 1.93 3.32 3.52 2.94 2.97 2.17SORTING 61.14 67.34 66.92 67.34 72.07 72.55 72.46

TRANSECT EE

% GRAVEL 4.08 2.72 6.32 4.44 2.00 0.90 0.70% SAND 95.92 97.28 93.68 95.56 98.00 99.10 99.30% SILT / CLAY 0.00 0.00 0.00 0.00 0.00 0.00 0.00MEAN PHI 0.88 0.98 0.59 0.63 0.76 0.83 0.85SKEWNESS -0.36 -0.49 -0.19 -0.31 -0.40 -0.28 -0.46KURTOSIS 2.26 3.26 0.71 1.17 2.45 1.34 3.66SORTING 63.30 65.96 '59.69 63.20 66.07 69.87 71.35

- - -. - , _
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CHAPTER 4

BENTH0S

A. ROCK / COBBLE SUBSTRATA, KELP BEDS

ENVIRONMENTAL TECHNICAL SPECIFICATIONS (ETS) - UNIT 1

This program was established to assess whether the operation of San Onofre
-Nuclear Generating Station Unit I has any significant environmental effect on the
dominant, field identifiable nenbers of the epibenthic communities of subtidal
cobble habitats and the kelp beds in the vicinity of San Onofre Unit 1. Benthic
diving and infrared kelp surveys are conducted in compliance with ETS Section
3.1.2.a(1)C.1, the Construction Monitoring Program (CMP) requirenents, and the
National Pollutant Discharge Elinination Systen (NPDES) Pemit requirements.

Methods

A detailed description of station locations and field methodology is given in
ETS Benthic Survey Procedures (LES Procedures EMP 25-5-35). A general review is
presented below.

Eleven' permanent benthic stations were established in areas of comparable
substrata in February 1975, eight (Stations 1-8) along the 10-n depth contour and
three (Stations 9-11) in kelp beds (Figure 4A-1). Stations were marked with per-
nanent surface buoys. Four stations (Stations 14) were established near the
discharge; five stations (Stations 5, 6, 7, 8, 11) were established downcoast,
including one in Barn Kelp; one station in San Onofre Kelp (Station 10); and one
station in San Mateo Kelp (Station 9). Two additional stations (Stations 22 and
23) were located in San Onofre Kelp as part of the Construction Monitoring
Program (CMP). A pemanent band transect 10 m in length and 1 m wide was
estabitshed at each henthic station.

Field identifiable epibenthic macrobiota were surveyed quarterly at each of
the pemi.r.cntly narked benthic stations using nondestructive sampling techniques.
Conditions pemitting, narine biologists identified and enumerated epibenthic
macrobiota, made estimJtes of percent areal coverage of colonial and encrusting
taxa in each of 10 1-n' quadrats at each station, and recorded data on preprinted
data sheets. In order to naintain consistency in data recording anong biologists,
the type of data to be reported for each organism was standardized and indicated
on the data sheets.

Additionally. the following infomation was collected within the band tran-
sects at Barn Kelp, San Onofre Kelp, and San Mateo Kelp stations: (1) number of
stipes on each individual kelp plant counted 2-m above the bottom. -(2) general
conditions of the kelp plants (e.g., frayed fronds), and (3) kelp growth (e.g.,
new fronds). Ancillary data on the configuration and areal extents of the kelp
canopies were detemined by aerial infrared and electronic procedures,
respectively.

Epibenthic nacrobiota were surveyed quarterly from 24 January - 10 February,
28 April -- 2 June, 24 July - 17 August, and 23 October. - 3 November. Nearshore
winter stoms during January, February, and March resulted in unacceptable diving

_
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Figure 4A-1. ETS, CMP, and PMP benthic station locations at San Onofre Nuclear

Generating Station. Shaded areas represent the areal extent of the kelp
cenopies sempied in December 1978.
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conditions; consequently only six ETS benthic stations were sampled during the
first quarterly sampling period of 1980. This data loss was reported to the
Nuclear Regulatory Commission (NRC) by means of a 30-day non-routine report sub-
nitted in March 1980 in accordance with Administrative Control Section 5 of the
ETS. Adverse weather conditions prevented Construction Monitoring Stations 22 and
23 from being effectively sampled during the first quarterly survey period.
Sanpling at these stations was conducted during the April-June survey.

The configurations of the kelp canopies of the San Mateo, San Onofre, and
Barn Kelp Beds were monitored quarterly by aerial infrared photography. The

areal extents of the kelp canopies were mapped twice a year by electronic proce-
dures (SCE 1980e).

Results

A summary of data collected during 1980 ETS and CMP benthic surveys is pre-
sented in the following tables. Rank, mean abundance, and frequency of occurrence
of percent cover and enumerated taxa sampled at all stations during each survey
are presented in tabular form. The detailed distribution and abundance of orga-
nisms sampled at each station are contained in Volume II: Comprehensive Annual
Data Report (SCE 1981a) and will be analyzed in Volume III: Data Analysis for the
1980 Annual Operating Report (SCE 1981b).

Results of the quarterly monitoring of the San Mateo, San Onofre, and Barn
Kelp canopies by aerial inf rared photography, and the semiannual kelp mapping
surveys are on file.

PRE 0PERATIONAL MONITORING PROGRAM (PMP) - UNITS 2 AND 3

Preoperational benthic surveys were conducted quarterly in compliance with
specifications set forth by the Nuclear Regulatory Commission on 6 July 1978, for
San Onofre Units 2 and 3.

The objective of this study was to provide baseline data for use in deter-
nining the _ nature, extent, and significance of the effects of Units 2 and 3 on
'the species composition, distribution, and abundance of the epibenthic biota
associated with the cobble / sand' habitat.

Methods

A detailed description of station locations and field methodology is given in
PMP Benthic Survey Procedures (LES Procedures B-1-1/79). A general . review is
presented below.

Ten permanent - benthic stations were established along the 15-m isobath in
areas _of comparable substrata in June and July of 1978 (Figure 4A-1). Stations
were established in pairs and marked with permanent surface buoys. Two stations
ara located in Zone 3A (Stations 12,13), OB (Stations 14,15), and 6 (Stations
20, 21), and four stations (Stations 16-19) are located in Zone 28. Each per-

2nanent benthic station consists of a rectangular 6.0-m area (2 m x 3 m).

3 Diving marine biologists utilized two reference (stationary) lines and one
2 station area with 300 evenly distri -novable sampling line to sample each 6.0-m

huted points. Data collected - at _ each point included the identification of
substratun and biological taxa. Up to three taxa levels,2 indicating layering in
the community, were recorded. Adgitionally, four 0.125-n square quadrats were
randomly located within the 6.0-m station' area and were sampled with 60 evenly
distributed points .to identify small cryptic, clunped, or patchily distributed

.
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2taxa. Data for both sanoling elements (6.0-n and 0.125-n2 quadrats) were
recorded by individual biologists on task-specific, waterproof data sheets.

The FMP benthic study was completed in June 1980 in conpliance with the
objectives of the PMP as approved by the hPC. Althoegh the PWP benthic samplingj periods were scheduled quarterly, only the second quarterly survey was conpleted
during 1980. Only two PMP benthic stations were sanoled during the first 1980[

sampling ef fort before it was terminated due to unacceptable diving conditions
resulting fron nearshore s to rns. This data loss was reported to the Nuclear'

Regulatory Comission (NRC) by neans of a 30-day non-routine report submitted in
March

1980 in accordance with Adninistrative Control Section 5 o' the ETS. The
second quarterly sangling was coapleted during the period fron 7way - 2 June1980.

! Results

A sumary of data collected during the 19*0 PMP benthic surveys is presentedin following tables. , Rank ,the nean abundance, and frequency of occurrence oftaxa sa pied by the 6.0-n' and 0.125-n2 technicues at all stations during eachI survey are presented in tabular form. The detailed distribution and abundance of
organisns sanpled at each station are contained in Volume II: Comprehensi '
Annual Data Report (SCE 1981a) and will be analyzed in Volone III: Data Analysis

, for the Annual Operating Report (SCE 1981b).
!
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Rank, mean abundance (percent or number /m ), and frSquency of occur-2
Table 4A-1.

rence of benthic organisms sampled at ETS benthic stations during the

January 1980 survey period.

PERCENT COVER DATA ENUMERATION DATA

PARR ASUN3&NCE rRsOUENCY NAxE
SANE AsUNDANCs rWEQUENCT NAME
1.8 4.299994 4 ' ECTOPNOCTS.UNIDENT.1 ERECTS 1.8 2.846669 3 CNELYOSOMA PRODUCTUM

2.9 2.683334 1 MITRELLA CARINATA
2.8 6.193334 S NYtROIDS.UNIDENT. 3.8 3.988888 3 MURro XIFORNICA
3.8 3.193334 4 RNODYMENIA SPF
4.8 2.988882 4 CRUSTOSE CORALF 2 6 S.UNIDENT. 4.8 .014667 4 DIOPa n aA ORNATA

S.S 2.516666 3 CORALLINA # Mal * TLON S.S 1.5S8888 2 MOLGU;.A SPP.

6.5 1.158881 4 STYELA MONTEREYENSIS
4.8 2.266666 4 PAFvOSILTOSA

' 7. 8 2.888888 6 PTEBOCLADIA # GEL 1DIUM 7.8 S.958588 1 CYSTOSEIRA # NALIDRYS
8.9 8.988888 3 D10PATRA SPLENDIDISSIMA

8.8 1.716667 2 BRYOPSIS NYPROIDES 9.8 S.798888 3 ANEMONE,UNIDENT.
9.8 1.188880 2 POSIFERANS.UNIDENT.

&#.5 S.964667 4 LEUCILLA NUTTINGE 18.8 f.666667 1 ONUPRIM,UNIDENT.

11.9 S.$33333 3 ECTCPROCTS.UNIDENT.tENCRUSTING) 11.8 8.446667 2 STRONG 7LOCENTROTUS FRANCISCANUS
12.8 S.433333 1 LYTECNINUS SPP.

12.5 S.583333 3 ASTRAMG1A SPP. 13.F S.333333 3 MURICEA FRUTICOSA
12.5 S.993333 3 33SSIELLA SPP,

14.8 S.503333 4 EUNERDMANIA CI.AYIFORMIS 14.8 S.116667 2 CLAYELINA MUNTSMANI
15.8 S.259888 1 PNRAGMATOPOMA CALIFORNICA

19.8 S.588888 2 PHAEOPHYTE.UNIDENT.
16.8 S.483333 2 RMODOPHYTES.UNIDENT. 16.8 S.288888 2 PTEROPURPUR& FESTIVA

17.9 f.183333 2 PELLET 1A EELLET!!
17.8 S.466667 2 PRIONITIS SPP.
18.8 S.433333 3 PYCMOCLAVILIA STANLEYI 19.S S.166667 2 PMYLLOCEAETOPTERUS PROLIFICA

19.9 S.416667 4 NILDENBRANDIA PROTOTYPUS 19.5 S.166667 2 MACROCYSTIS SPP.
19.S 9.164667 2 SPIOCRAETOPTERUS COST &Rene

28.8 S.358588 3 ASCIDIAN r
21.9 8.333333 2 COLONI&L ASCIDIAN.UNIDENT. 19.5 S.166667 1 LAMINARIA SPP.

22.8 S.133333 2 SASELLARID.VNIDENT.
22.S 8.388888 4 LEUCANDRA NEATNI 23.8 S.116667 2 COMUS CALIFORNICUS
22.9 S.3SSSSS 1 SALANUS TINTINNASULUsg

25.9 8.198888 1 M&xwtLLIA GEMMA
24.8 S.233333 1 ASCIDIAN G 25.8 S.388688 1 STRONGYLOCENTROTUS PURPURATUS
25.8 S.288888 1 SPIBORBIOS.UNIDENT. 25.8 S.188888 1 MOLGULAP SPP.
26.9 8.183333 2 PLOCAMIUM $#P.
27.8 S.164467 1 COELOSEIAA # CHAMP!A 29.8 S.805333 I PYURA RAUSTOR

28.8 S.803333 1 PTERYGOPNORA CALIFORNICA
28.8 S.198888 3 ANISOCLADELLA PACIFICA - 28.8 S.883s33 2 PISTA SPP.
29.S 8.133733 2 CORYNACTIS CAL!rORNICA 31.5 S.966666 1 SOLITARY ASCIDIAN.UNIDENT.
29.5 S.133333 2 TRIDIDEMNUM / DIDEMNUM 31.S 8.866666 1 TEGULA SPP.
32.8 S.116447 2 CALLOPNYLLIS SPP. 31.5 S 966666 i TEALIA SPP.
32.8 S.116667 1 DICTYOTA / PACNYDICTYOG 31.S 8.866666 1 CRAMA SPP.
33.9 S.116667 1 BALANUS SPP.
36.8 S.803333 2 wnITE CORALLINE CRUST 34.8 S.858088 1 PARASTICNOPUS PERVIMENSIS

34.5 S 883333 1 SALMACINA TRISRANCMIATA 35.8 S.833333 2 PROLAD.UNIDENT.

7.S 8.966666 2 CLADOPHORA SPP. 37.5 S.933333 1 ASTRAEA UNDona

e S 8.844666 1 NOTSYOCLADIA PSEUDODICNOTOsGk 37.8 S.833333 1 DODECACERIA FEWEES17

4 f 866666 2 CRYPTONERIA # NALYMENIA # SCMIIYMENIA 37.8 S.333333 1 NASSARIUS PERPINGUIS

S.866666 1 MURICEA(MORIBUND MOLDFAST) 44.S 8.816667 1 SASELLARIA CEMENTARIUst
44.S 8.816467 1 PISASTER GIGANTIUS

S.858888 1 JANIA SPP.
. . < F.95SSSS 2 'GIGARTINA SPP. 64.5 S.816667 1 CRASSISPIRA SEMIENF1.AT&

42.6 S.958888 1 MACROCVSTIS SPP.4NOLDFAS* 44.5 S.816667 1 NASSABIUS MENDICUS

4' A S.858888 1 ACROSORIUM UNCINATOM 44.S T S16667 1 ANTMOPLEURA MANTNOGRAMetICA

t .. . e S.SSSSSS 2 SERPULIDS.UNIDENT. 44.5 S.816667 1 ROPERIA POULSONI

45.5 S.816667 1 BALANUS SPP. 6 DEAD) 64.5 S.816667 1 PAGU R IDS . UNI E.ENT .

45.5 S.916667 1 NALCAMPA DECENTENTACUI la 44.5 S.816667 1 PAGURISTES SPP.

33.666668 6t TOTAL AND MAXIMUM FREu ENCT 44.5 S.816667 1 LOxORuyNCNUS SPP.
44.5 S.816667 1 NUDISRANCR EGGS
44.5 S.816667 1 DERMASTERIAS IMBRICATA
44.S S.816467 1 PATIBIA MINIATA

19.203348 6 TOTAL AND MAXIMUM FREf.eUMCY

b
2=
e

t A total of six ETS stations were surveyed due to Sdverse weather Conditions whlCh precluded m
sampling the remaining ETS stations.

.
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:p' 2. Table 4A.2. Rank, rneen abundance (percent or number /m ), and frequency of ocaar- M

rence of benthic organisms Sampled at aH ETS benthic Stations during the
April 1980 survey period.

i

PERCENT COVEi 9ATAa

ENUMERATION DATA

MANE ASUNDANCE rsEOUENCT NAmE . S&Wa ASUNDames rRawUE CT NAnt1.8 v. 8ense : CmUSTOSE COaALLtNES,UNIDENT. 1.5 24.eeens : CNEtYOSOMA PaCowCTUn2.8 3.490801 8- ECTOPROCTS.UNIDENT.I ENCRUSTIIIG) ' 2.5 2.785888 0 NUSICEA CALIFORNICA
*

3.8 3.389999 6 ECTOPROCTS.UNIDENT.4 ERECT) 3.94.8- 3.248881 6 PARVOSILTOSA ' 2 391999 7 DIOPATRA 03 NATA
4.8 1.690088 5 STYELA MONTERRYERSIS5.8 - 3.1988st 7 RNODTMENIA SPP. S.S 9.578999 7 SPIOCEAETOPTERUS COSTADUMG.8- 2.538e8s 9 , NYDROIDS.UNIDENT. 4.9 9.568ess 4 CYSTOSEIRA / NALitErS'T.S 1.43e988 2 CORALLINA # NALIPTYLON T.S 8.598888 6 DIOPATRA 9FLANDIDI?91MA0.0 1.2980e# $ NILDENS AANDI A FROTOTTPUS S.8 8 528908 6 FTURA KAUSTOS9.9 1.240800 4 PTEROCLADIA # GEL 1DIUtt'

9.9 S.48e#88 7 BELLETIA BELLETIE18.0 1.519999 1 SALANUS SPP 18.8 S.458888 4 SAOLUTUS ACTIUS11.8 4.198505 4 SnIITE CORALLINE CRUST 11.8 N.498890 $ LTTECNINUS SPP.12.8 ,8.684eff I SEYOPSIS CONTICULANS 12.s e.348ess 4 MITRELLA CARIMATA13.8 S.Stesse ? ASTRANGIA SPP. II.S f.218008 3 %WTHOPLEURA ARTEMISIA54.0 S.945888 S SOSSIELLA SFP. 14.9 9.288809 4 MURICEA FRUTICOSA13.8 S.93#ses T RNODOPNTTES.UNIDENT. 85.8 8.2380se 1 ST RONG YLOC ENT SOTUS FRANCISCANUS
16.5 9.518888 ? LEUCILLA NUTTIm41

- 17.8 8.449888 1 SEYOPSIS NYPMOIDES 16.3 8.188598 4 PAGUFIDS.UNIDENT.17.5 p.lfeegs 3 PATI 3IA MINIATA15.8 S 428888 9 PORIFEEANS.ONIDENT. 18.8 S.13e80s 2 ONUPNID.UNIDENT.39.8 S.348eef 4 PRICNITIS SPP.-28.5 8.588ees e EUNERDMAAIA CLATIFObstIS
19.8 e.1180s0 1 I.AMINAh!A SPP.23.8 s.stsSSS 2 SfaoNGYLOCENTSOTUS PURPURATUS

11.8 S.2?SS$8 4 79IDIDEMMUM / DIDEMNUM22.0 8.228988 9 ASCIDIAN F 22.8 8.9688f9 2 PTERYGOPHORA CALIFORNICA22.9 4.848889 3 SAB ELLA B I D. UN IDENT.
* - 23.s e.2 esses 1 ACaOSosIUM UNCINATUM24.8 8.148888 4 COLONIAL ASCIDIAN.UNIDENT. 22.8 e.essess 2 PAJURIST33 SPP.29.s s.1380se 2 MACaOCYSTIS SPP*iNOLDFAlfi 24.s s.ssefe8 2 ASTaAEA UWtaOSA26.9 - 8.128888 3 GIGARTINA SPP. 25.s e.8%eeff 4 POLYCNASTES.UNIDENT.21.5 - s.118ees 3 sELLaTIA EGGS 25.9 4.8988e8 1 MAXWELLIA QEMMA, 20.0 9.898888 2 CORYNACTIS CALIFORNICA 2e.5 e.sleses 1 PNoLan.UNIDsNT.'

29.0 S.975888 1 PLOCAMIUM SPP. 29.3 S 848e83 2 PTE90 PURPURA FESTIVA12.9 .f 9GS885 4 SOTRYOCLADIA PSEUDDDICNOTOMA
29.9 0,94eDee 5 ANEMDME.UNIDENT.29.8 8.848888 5 PISASTER GIGANTEUS

32,8 S.888#00 3 SERPULIDS.ONIDENT.32.5 s.essees n . APLIDIUM SPP. 11.3 S 84e800 2 * CLAVELINA hUNTEMANISS.8 9.938300 $ CONUS CALIPORNICUS32.9 9.965 des 3 ANISOCLADELLA PACIFICA 33.8 f.83808e 3 FISASTEa SEEVISPINUS32.# 8.e58895 1 SALMACINA TWISRANCNIATA 49.8 S.9383e8 3 PISTA SPP.3S.9 9.84e800 2 CALLOPMYLLIS SPP.- 39.9 S.998888 1 SABELLABIA CEMENTARIUM
37.e 8 eeseef 1 NYMENAMPRI ASTRA CTANDC9YPTA 37.S 8.828888 2 TEALIA SPP.57.9 8.948888 1 CRYPTONEMIA # MALYNENIA / SCNIEY3 TENIA 37.5 9 928880 2 NOLOTNUROID.VNIDENT.
37.8 8.948989 1 PNAEOPNYTB.UNIDENT. 37.5 8.828880 2 LCEORMYNCMUS SPP.39.8 S.838ees i LEUCOSOLEMIA SPP. 37.5 0.928889 2 SOLITARY ASCIDIAN. UNIDENT.
49.8 S.8388d8 1 COELOSEIRA / CHAMPIA 49.5 S.8200st 1 NUDISaANCN 3GGS41.9 P.538eOS 1 LEUCANDRA NEATNI 43.8 S.8J8885 1 SALANOPNYLLIA ELEGANS
41.9 8.818885 1 PNYCODRVS SPP. 43.8 ' 8.92ffee 1 CNELIDONURA INERMIS43.8 0.8180se . 1 JANIA SPP. 45.8 9.828889 1 SABELLID.UNIDENT.43.8 8.8188tf 1 DICTYOTA # PACNYDICTVON 43.9 8.828 eft 1 ANTMOPLEURA SPP.35.769938. If TOTAL AND MAXINUM FREQUENCT 45.8 8.028888 1 LAMINDIS.UNIDENT.SS.S 9.828800 1 PNEAGMATOPOMA CALIFONSICA98.9 8.818e8e 1 CREPIDOLA SPP.38.S 8.818888 1 PNfLLOCEAETOPTERUS PROLIFICA i38.5 S.818888 1 TERESELLID.UNIDENT.98.9 8.818888 1 ASTEROIDS.UNIDENT.tJUT.)58.S 8.818995 1 NERMISSENDA CRASSICORNIS58.5 8.91880s & DERMASTEaIAS IMB31CATA58.S 0.918848 1 STYELA SPP.t.7UV.)58.5 S.818888 1 ANTMOPLEURA RANTMOGRAMMICA36.949978 &# TOTAL AND max! MUM raEOUEsecT1

_ _ _
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2Rank, mean abundance (percent or number /m ), and frequency of occur-Table 4A.3.
rence of benthic organisms Sampled at all ETS benthic stations during the

July 1980 survey period.

ENUMERATION DATA
PERCENT COVER DATA

mANu ASUNDANCE ruCUrNeV NAME

1.8 71.033368 7 CNELYoSOMA PRODUCTUM
mans AsUNDANet P nOUENCT WANE

2.s 3.344443 7 MUNICEA CALIFORNICA
1.8 9.3I!!!! 6 PARVOSILTOSA

2.3 3.366669 7 CSUSTOSI CORALLINE3.UNIDENT. 3.8 2.766646 S DIOPATRA ORNATA
3,g g 733332 6 ECTOPROCTS.UNIDENT.4EFECT)' 4.8 2.422223 1 STYELA MDWTEREYENSIS

4.8 4,144444 S ECTOPaoCTS,9MIDENT.EENCRUSTING3 S.S S.508S89 3 ANEMONE.UNIDENT.
6.8 8.577770 4 SPIOCNAETOPTEBUS COSTASUBI ki RNODYMENIA SPP.

5.8 3.455S55
= CORALLINA # EALIPTYLON

4.e 3.739999 P.S J.490009 3 CYSTOSEIRA # NALIDRYS
8.8 d.4SS$$8 4 PYURA NAUSTOR

7.8 1 233334 0 SALANUS SPP.
g.f 1.199SS4 7 NTDROIDS.UNIh MT. 9.8 8.3SSSSS S SAOLUTUS ACTIUS

1.068667 S PTEBOCLADIA # GELIDIUM 18.8 S.344445 6 SELLETIA RELLETIt
3,9 . 9.s 1.e44444 2 BBYOPSIS NYPNOIDES II.S 3.322222 4 MURICEA FRuttCOSA
1g,3 3.333333 2 ACROSORIUM UNCINATUM 12.9 S.388498 4 ONUPMID.ONIDdWT.

13.3 3.333308 6 CONUS CALIFORNICUS12.8 9.76R667 S ASTRANGI A SPP.

14,3 f.$44445 6 LEUCILLA NUTTINGI , 14.8 f.277778 3 BTBONEYLOCENTROTUS FRANCISCANUS
13.8 f.946847 5 PWODOPHYTES.UNIDENT.

1$.5 S.244444 4 PATIBIA MINIATA
15.4 d.444637 4 PORI TE RANS . UNI DENT. 18.9 # 289797 2 PAGURISTES SPP.

14.8 S.43333b 2 BALApuS SPP. IDEAD8

17.9 f.411111 2 MACROCYSTES SPP.6 MOLDFASTD 16.5 s.39 eses 1 MITkELLA CARIBATA
18.3 a.144444 2 DIOPATRA SPLINDIDISSIMA

IF.S f.431331 S BOSSIELLA SPP.
- 13,3 3,433333 $ NILDENSEANDIA PROTOTYPUS

gg.S 3.344444 3 PAGUgIDS,0NIDENT.

28 # d.322222 S TRIDIDEMNUM # DIDEMMUM 21.$ S.122222 1 NOLOTNUROIO.UNIDENT.
21.5 f.222222 2 LYSTOSEIkA SPP.

21.8 8.266667 2 PRIONISIS SPP.
22.8 p.244444 4 .CRVPTONEMIA / WALYRENIA # SCNISTMENIA

21.9 8.122222 2 STRONGYLOCENTROTUS PURFURATUS

23.e p.233333 6 ' COLONIAL ASCIDIAN.UNIDENT. 21.5 g.123222 1 73403U5 gPP.

24.3 p.333231 1 SA3ELLID.UNIDENT.
24.0 8.233833 3 PLATYTRAMNION SPP. 2s.s s.nassee 1 LAMINARIA SPP.

' 29.5 8.1980a9 4 LEUCOSOLEMIA SPD.

23.9 3.333839 2 CORYNACTIS CALIFORNICA 26.5 f.198Sf4 3 ANTMOPLEURA ARTEMISIA
24.y 3,33333s 4 PTEROPURPVkA FSST19A

27.8 S.177773 4 GIGARTINA SPP.
28.8 8.15$$$$ 4 EUNERDMANIA CLAVIPORMIS 20.8 8.817777 3 PNEAGMATOPOMA CALIFORNICA

23,3 p 322222 2 SALMACIMA TRISRANCNIATA a9.9 S.866666 2 I.YTECNINUS SPD.
38.9 8.835554 3 PTISYGOPIBORA CALIFORNICA

33.5 4 111111 4 CALLOPWYLLIS SPP<
33.3 s.333311 3 SOTRYOCLADIA PSEUDODICROTOMA 38.5 8.8555S6 1 NENSICI A SPP.

32,3 g,33dess 3 PNAEOPNVTE.UNIEENT. 23.3 s.944444 2 SABELLaaID,UNIDENT.

33,S g.g77777 4 ANISOCLADELLA PACIFICA 33.3 3.g44444 1 PISASTER GIGANTEUS
33.3 s.344444 1 DODEC AC ERI A a EWE ESI f

33.5 5.873737 1 PLOCAMTUM SPP . 38.9 7.833333 2 ANTSOPLIURA MANTNnGRA85tICA
36.8 8.se6666 2 APLIDIUM SPP. 35.9 0.833333 2 NERMISSENDA CRASSICOANIS
36.# - 8.s66886 1 LEUCANDRA NEATNI 38.3 f.833333 1 FCLYCERA TEICOLOR
36.8 5.566666 S ASCIDIAN P 3e.S 3.e33333 2 CLawtLINA NUNTSMANI
35.5 5.844444 1 DESMARESTIA SPP.

18.9 f.s44444 1 NURICEAt StostSUND NOLDFAST S 48.8 f.922222 1 NbOISRANCE EGGS

43.8 8.833333 2 PYCNOCLATELLA STANLEYI 4J a 3.322222 3 MACgOCystIS SPP.

48.9 8.t32222 1 LORORRYNCNUS SPP.
42.5 f.f33333 2 CLADOPHORA SPP. 49.5 s.833333 1 OCTOPUS SPP.

- 42.8 S.833333 1 ESLLSTIA BGGS 49.S 9.881111 1 DERMASTERIAS INSRICATA
42.8 f.833333 1 2ANIA SPD. 47.9 e.812331 1 FLABELLINOPSIS IODINEA
42.8 S.533333 2 SERPULIDS.UNIDENT. 49.5 0.811111 1 ASTRAEA UNDOSA
43.5 a e11111 1 WNITE EBSCT CONALLINE
45.5 p.311111 1 DICTYOTA / PACNYDICTYO8

49,5 S.811111 1 POLYCNASTES.UNIDENT.
49.5 p.311311 1 PgOLAD.UNIDENT.

40.9 8.811111 1 .NYMENAMPNIASTRA CYANOCSYPTA 49.5 s.s13111 1 FISASTEa Wasv!SPINUS
43,5 8.311111 1 LAUSEPCIA SPD. 49.5 s.811111 1 OLIvtLLA SIPLICATA
(S.S 9.811111 1 SRYOPSIS CORTICULANS 49.S s.811111 1 PISTA SPp.

40.5 9.811111 1 ASCIDI AN G - 49.S 3.313111 1 TgTNYA AUSANTIA

48.5 8.411111 1 COELOSSIRA # CHAMPIA 49.5 f.811111 I CANCER ANTENNARIUS
48.S 8.811111 1 RNOco#TILUM PLUMOSUN 49.S 3.511111 1 POLYCERA ATRA

49.311143 9 TOTAL AND MAXIMUM TPEOGENCY 49.5 9.011111 1 PARASTICNOPUS PART1MENSIS
49.5 8.s11111 1 PUGETTIA SPP. A
49.9 8.811113 1 DORID.UNIDENT.
49.5 S.831314 1 SOLITART ASCIDIAN.UNIDENT. >

*

97.17'fSS 9 TOTAL AND MAXIMUM FREQUEPCT
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Table 4A.4. Rank, mean abundance (pSrcent or numbSr/m h rvi frSquency of occBar- $
2

rSnce of benthic orgSnisml SamplSd at all ETS benthic stations during the k; October 1980 Survey period.

PERCENT COVER DATA
ENUMERATION DATA

.

mane A.UNDANCS rasaOENCT WANs mANa AsONDANet resoUENrf NAME1.8 15.993#98 3 EC TOPNGCTS ,9NIDENT .( ENC RUSTING 7 1.8 32.Sefess S CastroScMA PRODUCTUM2.8 18.178988 T EC TOPROCTS .UNIDENT .4 ISECT I . 2. 8 3.498988 9 DIOPATRA ORNAT&3.9 . S.198986 T CRUSTOSE COR&LLINES.UNIDENT. 8.8 3.339999 7 WU9ECEA CALIFORNICA4.8 5.951999 ? PARTOSILyotA
4.8 1.91sese 1S.P 2.95s888 ? WYDROIDS.UNIDENT, <?sELA McNTEstvENSISS.S 1.428888 2 .TpfLLA CASINATA4.8 2.79ss93 T RNCDVM&MIA SPP. 6.8 f.980808 7 . r 7CNAETOPTERUS COGTA87M7.5 : 1.472### 7 CopALL 8 mA # R&LIPTYLOS 1.9 8.988999 e saraLLAato.UNIDENT.S.S 1 4ESSS$ $ SRYOPSIS NYPNOIDES S.S 8.11es#8 9 DioPATRA SPLENDIDIS$1MA9.9 '!.198988 7 SALANUS SPP.18.8 '3.819#88 5 PTEROCLADI& # EELIDIUM 9.8 f.S$#989 3 EAOLUTUS ACT195 L

s

18.9 8.558888 4 CYSTOSEIRA / RALIDRYS11.8 S.878##8 4 ' N!LDENSRANDI A PROTOTYPUS 11.8 8.488054 8 FYURA E&US TO R12.9 S.920f88 4 ASTRANG1A SPP.13.9 'S.Sesses T StNENDMANIA CLATIPORMIS.
13.9 8.490008 3 FAGUBIDS.UNIDENT.13.8 S.448888 5 DNUPuID.UNIDENT.'14.8 S.Steses f LEUCILLA FUTTINGI 14.9 S.428880 2 PWRAGMATOPOMA CALIFOSNICA

15.8 S.540958
IG.S 8.585998 .' d COLONIEL ASCIDIAN.UNIDENT. . 15.5 S.410888 S PAGURISTES SPP.T PC R I FE RANS . UN IDENT. 30.8 S.398888 S PISTA SPP.17.5 J.398588 8 PRIONITIS SPP. ,

18.9 11.s S.3? sees S MUsICEA PsDTICOSA 'i. 19.5 '
S.179885 S ONODOPWYTES.UNIDENT. 10.8 S.388800 3 S T RONG Y LOC ENT ROTUS F RANC I SC&%98
S.294888 2 SALM&CIRA TRI3hANCWIATA 19.8 S.37s888 6 DELLsTIA BELLSTil28.9 S.255fff 3 TRIDIDEMNUM # DIDEMWUM 38.9 S.268889 8 SABELLA31A CEMENTAS!UM

28.1 S.2Seest ^! COE LOS EI RA # CHAMPIA 21.9 S 298880 1 LAMIpotD.UNIDENT.22.8 8.24 Sets 4 SERPULIDS.UNIDENT. 31.8 S.144889 3 DWENIA COLLARIS23.0 3.223388 1 ACPOSOBIUN UNCINATUN 25.5 S.158859 1 P&TERI '4t&Th
24.9 9.2188dd 4 ASCIDfEN F 23.9 8.838988 4 CSEPIDULh - P.

*

IS.4 ,0.165088 3 SOSSIELLA SPP. IS.S 9.348888 1 NCLOTEUROIh.W#'D'24.5 9.158586 i MACROCVSTIS SPP.fMOLDFAST)2 7.5 < S.138888 2 COSYNACTIS CALIFORNICA 20.0 f.139999 4 CONUS CAL 1PL,44.w31.8 S.125899 4 ANTuoPLEURA AFTEMIBRA
31,5 S.138328 2 WHITE CCR&LLINE CDUST 20.5 8 118888 3 PAGURUS 377.29.9 .S.128885 . 2 MURICEAf MDRISBND NOLDFASTI'38.S 8.187980 3 ASCIDIAN e 28.9 9 118888 1 L&MIEARI& SPP.30.1 8 +98888 4 CLATELImA NUNTSMANIS2.8 S.999988 2 SCTRYOCL&dIA PSEUDODICHOTDMA 38.5 8.'88888 5 LYTECNINUS SPP.32.8 - 8 Stases 9 DICTYOTA / PhCNYDICTYOW $3.9 S.D888D8 2 STRONGYLOCENTROTUS PURPUR&TUS' 33.9 S.998888 3 CRYPTO 4EMIA # NALVMENIA / SCEISYMENIA 33.8 8.868888 3 DISASTER SIGARTEUS
34.8 8.898888 4' SSYOPSIS Co#TICULANS3S.8 S.SSSSSS I LEBCANDRA MEATMI

54.8 S.e53889 3 SOLITARY ASCID1&m.UNIDENT.3 7.$ - 'S.#78988 1 APLIDIUM SP* 19.9 S.848888 1 97$3NSOPRORA CALIFORNICA31.5 S.818e83 3 .CALLOPNYLI'd SPP. S4.S 9.959990 3 FLASELLINOPSIS IUDINEA37.5 . S.879888 2 STCNoCLATELLA STANL8TI
38.5 S.930888 3 POLYCERA TRICOLOSSt.S 8.87s8s8 1 PLOC&MINN SPP. 30.9 S,830988 1 NASSARIUS MENDICUS59.5 S,Strosa 1 N I P POL y T I D .UN I DE NT.45.8 S.840e99 3 LBUCOSOLENI& SPD.41.9 0.038898 2 S P I BORB I DS . UNI DS FT.
41 S 8.828888 2 TIGULA AUREO*INCTA42.5 8,928488 1 SCTOCASPUS SPP.
41.5 8.838e88 2 LaILA CoCsERI.LI43.5 S.Sipete 1 MAcroCv$7tstMoeraWND NOLDrasil
41.S 9.828080 2 ANTuoPLEU3A maNTBocRAMMICA41.5 s.s2e#8s 2 CRASSISPIRA SEMIINPLATA

44.8 S.519898 1- ANISOCLADELLA PACIFICA44.S S.8108FS 1 SELLETRA EGGS 41.5 S.539999 1 POLYC KA RT SS . UN IDE NT .47.5 S.828888 1 PTSROPURPURA FESTIVA
46.8 f.818890 1 JANIA SPP. 47.5 8.828889 1 MaxwtLLIA SEMMA
44.# S.8184#5 1 hrMENAMPNI&STRA CVANOCRYPTA46.8 S.018895 1 PEAEOPMVTE,0NIDE9T. 47 S 9.9233e8 1 M&ywELLIA SANTADOSAhh47.S S.820088 1 NERMISSENDA CRASSICOsNr3

.!

54.1800J8 18 TOTAL AND MA21NUM F9EQU$NCY 41.5 S.838989 1 PNyLLOCRAgTOPTEEUS PROLIFIC &OI.S 8.828888 1 C&CTOSOMA ARENARI A F *47.5 S.820e88 1 TETRYA AUNANTIA59.8 S.819889 1 LONONNYNCNUS SPP. t
$9.5 S.810488 1 POLVCERA Af tA

t

St.8 -- S 519888 1 ASTRAEA UNDUSAII.S 8.818F88 1 COBYPMELLA SPP.92.8 S.918859 1 P&RACVATNUS SPP.99.8 8.818888 1 DISASTER SPF.4 JUV. )98.8 S.818888 1 CYPRALA SP&DICEASS.S 8.918889 1 TSITIA SDP.99.9 8.818888 1 PARASTICNOPUS PARv1MENSIS59.8 S.818088 1 FISantyP SegvISplyUS
St.S 8.918889 1 POLVFLAcoPRORAN.UNIDENT.99.8 8.818888 1 CtmJuh SPP.St.S 8.81eed8 3 cru tt*kOIDS . UNIDENT .59.8 S.818888 1 SESPULONSIS SQUEMIGENUS19.8 S.915U88 1 DonID.UNIDENT.32.419948 1f TOTAL AND MAXIMON FREQUENCY f

i
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Rank, mean abundance (percent or number /m2), and frequency of occair-T8He 4A.S.
rence of benthic organisms Sampled at all CMP benthic stations during the

April 1980 survey period.

i

ENUMERATION DATA
PERCENT COVER DATA -.

aAvr ARUNDANCS FsEDUENCY MAME

1.# 11. 318### > 2 RNODvMENIA SPP. 1.3 153.858885 2 CNELYoSONA PtoDUCTUNkANs AAUNDANCE FREQUENCY NAME

2.s 3.949997 3 CPUSTO3E CORALLINES.VNIDENT. 3,g g,gegegg 2 Syygt,A poNygagyggsts
33 ?.33ps## 2 PTERYGopuctA CALIFORNICA

3.# ?.73#### 2 PARVOSILVOSA

4.8 S.25sess 2 PTEROCLADIA # GELIDIUM
g.g y,333333 2 g!OdATRA CPMTA

5.s 3.6##### 2 ECTOPNOCTS.UNIDENT.IENCRUSTINGl S.8 2.28sF## 1 NITRELLA cam 4 NATA
6.9 3.48#8J8 2 EELLETIA RELLET!!

6.# 3.55#### 2- NYDROIDS.VNIDENT. F.e 3.2Sa### 2 ANENoMS.UNIDENT.
7.# 3.23##33 2 SCTOP90 CTS.UNIDENT.IERACTP 3.3 1.3333s# 2 DNUPMID.UNIDENT.

S.S 1.94888s 2 SPIOCRAETOPTERUS COSTAR'JM'O.5 2.358s0s 2 CORALLINA # NALIPTTLON
B.# 1.453831, 1 BOSSIELLA SPD. 19 5 S.3578ss 2 PVURA BAUSTOS

18.9 f.8573## 2 PAT!aIA MINIATA18.8 1.4###ds 2 ASTRANG1A SPP.

31.s 3.1738Je .2 N!LDEKBRANDI A PuoTOTYPtil 12.# 8.65#### 2 ST RONGT1" CENT ROTU% MANCISCANUS

12.s 3.73de90 2 LEUC 3LLA NUTTING 1 13.5 p.tess95 1 STYELA SPP.tJUT.9
13.f 3.7##### 2 PCRIftaANS.UNIDENT.
14.3 f.4fddss 2 COLONIAL ASCIDIAN.UNILINT. 13.5 g.388888 1 P AGUBIDS .UNID ENT .-

19.3 f.553##8 2 ANTNOPLETRA MAETW3GRANNICA

- li.# 8.95s888 2 RNODOPHYTES.UNIDENT.

16.S - 8.586300 2 EUNERDWANIA CLATIFONNIS 16.5 s.453s88 2 CTSfobE1RA # NALIDRYS
16.S 8.450884 2 MonICt.A CALIFORNICA
18.# p.essess J CONUS cALIroRNICUS16.S. #.S##### 2 BALANUh SPP.

18.s' s.35#### 2 FYCNOCLAVELLA STANLEY 1 19.3 p.337783 2 PoLycuggTES.CNIDENT.
& CALLOPNYLLIS SPP.

CRTFTOhEMIA / NALVMENIA # SCRISYMENIA 23.8 f.2Sf388 1 CYPRAEA SPADICEA19.S 3.338838 i

22,5 3.31s333 2 NITRA gpAg19.5 86388888 1

21.# f.288838 1 PRIONITIS SPD. 22.S 3.JSs38s 1 PAGUNISTES SPP.
22.3 p.13#333 1 ANTNopLgong AstgNISIA

22.8 f,19443# 2 ASC1LIAM G
23.S 8.15e45s i WNITE CORALLINE CNUST 22.5 3.158888 i STRONGYLOCENTROTUS PURPURATUS

23.5 8.188889 1 LEUCOSOLENIA SPP.
26.5 s,sSa4## 1 MIENSDNGIk ANDERSONIAuh 28.5 8.95f888 1 MURICRA rpWTICOSA

23.S d.fiss#p 1 yMOLAD.ONIDENT.
28.9 a.#SS#es 1 CDRYNACTIS CALIFORNICA 28.S s.#Ss388 1 LAMINARIA SPP.
24.S 5.4380sf 3 AMISOCLADELLA PACIFICA 28.5 e.Sisses 1 oLIvELga S!ptgCATA

26.5 8.858888 5 staPULIDS.ps! DENT.

$5.688818 2 TOTAL AND NEXINUM FREoVENCY 28.5 p.slessa 1 PISTA SPP.
28.5 s sisses 1 NASS&aIUS MENDICUS
28.5 3, sis #6e 1 RoPERIA PoVLSout
28.5 f.5%#888 1 NAJID. UNIDENT.

1 9 T98139 2 TOTAL AND MAMINUN FREQFENCT
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2Table 4A-6. 9ank, mean abundance (number of contacts /6.0 or 0.125 m ), and fre-
quency of occurrence of benthic organisms sampled at all PMP benthic
stations during the January 1980 survey period.

6.0 m2 DATA
0.125 m2 DATA

RANE AaONDANCE FRSQUENCY NANS
1. s = se assess 2 NYDROIDS,UNIDENT. RANK ASUNDANCE FREQUENCY NAME2.S 77.sseets 2 BCTCPROCTS .VNIDENT .( ER ECT) 1.s 19,Sssoas 2 ECTOPROCTS.UNIDENT,tERSCT)2.9 77.833333 2 MURICEA CALIFORNICA 3.8 57.ssssas 2 PARTosILvoSA .4.3 63.$sassa 2 ECTCPROCTS,UNIDENT.1ENCDUSTINGl 3,3 42.333333 2 BCTCPROCTS,UNIDENT.(ENCRUSTINGBS.s 42,Sc333s 2 RNODYNENIA SPP. 4.s 43.333333 2 CNUSTOSE CORALLINES ,UNIDENT,'6.9 28.sssses - 2 CRUSTOs3 COSALLINES.UNIDENT, S.s 36.sssses 2 MURICEA CALIFORNICA-6.S 24.ssesse 2 .ORIPT ALGAE 6.3 31.38333s 2 RNODYMERIA SPP.s.s II.speses 2 'PRIONITIS Spp, 1.s 38,33333s 2 NYDROIDS.UNIDENT.- 9.s 6,sseses 2 ASTRANGIA SPP- s,s 3,333s33 2 DRgFT ALGAE18,8 S.sseses - 2 PAavoSILv0SA 9.s 7,5338s0 1 PRIONITIS SPP.13.5 9.sssses 2 POSIFERANS.UNIDENT. 18.3 6.S33388 3 ASTRANGIA SPP.13,3 3.s33338 2 NILDENBRANDIA PaoTOTYPUS 11,s 3,333s33 3 po t t r ERANS .UN ID ENT .14.3 2.Sesass 1 MUSICIA FRUTICOSA g3,3 2,333888 1 WNITE CORALLINE CRUST14.8 2.Spegse & CORYNACTIS CALIroRNICA 18.5 2.pseses 1 CoRALLINA / NALIPTYLON14.s 2.S3338s '1 SALMACINA TRISRANCNIATA 13.5 2.sseses 1 PISASTER sIGANTEUS14.5 2.essses 2 TSIDIDEMMUN / DIDE3NmW 13.3 1,$gsess 2 ANISOCLADELLA PACIFICA13.5 3,sesses 2 EUNERDMANIA CLATIPOINEIS 13,3 1.gssses & PIRTA SPP.18.s 1.Sesses 2 CORALLINA / NALIPTYLOW 13,3 1,sesses & EUNr"DMANI A CLATIFORMIS23.3 1,sesses 2 BNODOPNYTES.UNIDENT. 19.5 1.383s33 1 NILDA 'SRANDIA PROTQTVPUS33.s 1.ssesse 1 STRONGVLOCENTPOTUS FRANCISCANUS 13.5 1,sssses 1 A N Enon g , yN g p E NT ,2s.s 1.s33s33 1 PATIBIA MINIATA 19.5 1. Sasses 2 CLADOPHORA SPP,28.3 s,583333 1 ANISOCLADELLA PACIFICA 19,5 1.3s853s 1 COLONIAL ASCIDIAN UN'DsNT.26,8 s. Sasses & SERPULIDS.UNIDENT. 13,3 1.sssses 1 TRIDIDEMMUM / D" ANUM24.s s.Sesses & TETNYA AURANTIA 25.8 s,333s38 1 McpICEA FRUTICUSA26.3 s,Sesses 1 PISTA SPP- 25.s s. Sasses 1 TETNYA AURANTIA24.s 8.58sess & PARASTICNOPUS PABTINEWSIS

21,s 3.930835 1 PAGURISTES SPP.28.3 p.58333s 1 PNYCODav8 SPP. 23.s e,$ssess
& CNgLYOSOMA PRODUCTUN24.s S. Sasses 1 PAGURISTES SPP. 25.s 3.588383 1 ASTSANGIA iMORISVND)26.s s.Seesse 1 STYELA MONTEREYERSIS 555.Sasess 2i TOTAL AND MAXIMUM FREQUENCY26.s #.533s3s 1 CLAVELINA NUNTSMANI442.bsesse at TOTAL AND MAXINUM FREQUENCY

t A total of two PW stations were surveyed due to adverse weather Conditions which
. precluded sampilng the reenSining PW stations,
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Rank, mean abundance (nurnber of contacts /6.0 or' O.125 m ), and fre-Table 4A.7.
quency of occurrence of benthic organisms Sampled at att PMP benthic

d. Stations during the April 1980 Survey perio .

0.125 m2 DATA
26.0 m DATA

BANE ASUNDANCE FREQUENCY NAME

1.0 TS.edseed 9 CSUSTOSI CORALLINES,UNIESNT.
RANK. ASUNDANC E FREQUENCY NAME

2.5 48.3ff### 9 PARTOSILFCSA
1.S St.040980 19 PARVOSILTOSA

3.# B2.199998 9 ECTCPROCTS . UNIDENT .( ENC RUSTIIIG I
2.8 St.78#### 9 CRUSTOSE CORALLINES.t'NIDENT.

4.5 18.138818 3 f f ERYCOPIIORA CALIFORNICA
1.S 49.688818 6 PTERYGCPHORA CALIFCENICA

S.8 26.Sesses 18 ECTCPROCTS.UNIDENT.4 ENCRUSTING 3
S,8 16.8##### $ WHODYMENIA SPP.

4.0 26.7##### 1# NYD301DS ,1'NID ENT .

4.9 10.199919 7 ECTOP90 CTS.UNIDENT .6 ERECT)
,

7.8 14.6P#### S MUSICEA CALIFORNICA
d.8- 23.S##### 8 MUSICEA CALIFORNICA

3.9 10.4Paset e DRIFT ALGAE
7.9 22.899998 9 RNODYMENIA SPP.

9.9 9.288### - S WNITE CORALLINE CRUST
S.9 18.Se#800 9 ECTCP90 CTS.UNIDENT.(ERECTI

If.# d.4f8df# T CNELYOSOMA PRODUCTUM
9.# S. 0##88f - 4 CNELYOSOMA PRODUCTUM

15.8 S.230008 1 TRIFT ALGAE 11.0 4.Sta### 7 NYDWOIDS.UNICENT.

12.# 4.3788dJ 6 ASTRANGIA SPP.
11.8 4.Sa#### T ASTRANGIA SPP.

13.8 3.698598 7 RKODOPHYTES.UNIDENT.
12.8 3.98#888 7 DIOPATRA ORMATA

14.7 3.3$#998 ? MILDENBRANDIA PROTCTYPUS
13.8 3.1##### 6 NILDENERANDIA 790TOTYPUS

19.8 3.888888 5 PCRIFERANS.UNIDENT.
14.9 5.Sfffff 7 WNITE CORALLINE CRUST

48.8 3.989998 $ PTE90CLADIA # GELIDIUM
15.8 2 9##### 1 RNCDOPHYTES.UNIDENT,

14.3 2.SesG80 $ 'PATERIA MIN 1&TA l'.9 1.7##ff8 S D10PATRA CENATA

17.8 1 S##### 4 PAT 1RIA M1W1ATA
16.9 2.89#### # PTEROCLADIA # CELIDIUM

19.8 1.4 Ped 98 9 CORALLINA / MAL 1PTY145
19.9 1.980000 $ PC RI T ER ANS , UNIDENT .

19.5 1.5##### 4 STYELA MONTE 9EYEMSIS Of.F 1.3##### 2 P910NITIS SPP.

21.# 4.2e#### 4 CORALLINA # NALIPTYLOW Ji.C 1.280f04 3 ANISOCLArELLA PAC 1 PICA.19.9 1.S88888 '2 PRIONFTIS SPP.
22.8 #,7##### 3 CCELCSEIRA # CHAMPla

22.8 1. le N e t 3 CCRVNACTIS CALIFORNIC A 24.9 f.edesse 3 BALANUS SPP.
24,5 f 689F## 1 PARASTICNCPUS PARTIMEMSIS23.8 1.88.7888 4 . COELoSE1pA # CNAMPIA

24.8 8.748804 2 MURICEA FRUTICOSA 24.5 8,6##888 3 ASCIDIAN G

24.9 f.4## des 3 CYSTOSEIRA # IIALIDRYS 24.5 f.t##888 4 SARELLARID.UNIDENT.26.9 p.Ses#98 2 ScS$1ELLA SPP.
77.f 8.58#### 1 EUREEDMANIA CLAVIFORMIS

26.9 -f 68 DSS $ 2 ST9CN3YLOCENTROTUS FRANCISCANUS 29.8 s.4freet 2 CCRYNACTIS CALIFORNICA
24.9 9.48 dees S UELLET!A BELLET!!

29.# 8.4Af88# 2 PAGURISTES SPP.

29.5 8,Sa#### 3 ANISOCLADELLA PACIFICA 29.8 f.4fe### 2 SCS$1ELLA SPP.29.S 8 lf9800 3 BALANUS SPP.

31.5 4.488808 4 TRIDIDEMMUM # DIDT.MMUM 22.# S . 3a' f f## 2 LEUCILLA NUTT!IIG1
32.3 f.3cpect 2 gygocnAgropfgggs costapgn

31.9 f.4##### 1 SALMACIMA T31&RANcNIATA
39.8 ' 8.38e868 2 PARASTICNOPUS PARV1 MENS 18 32.# # , 3 ## # N 2 STYELA MONTEREVENSIS

34.s 8.2sf2#7 2 sELLETIA RELLETI!
39.# f.298848 3 PAGUBISTES SPP.
55.8 9.388800 3 SPIOCKAE MPTEDUS COSTARUM 36 . # f.Ja#### 1 TETHYA AURANTIA

96.9 8.2fff88 1 LYTECMINUS SPP.
39.# 8.3ssJee 3 LEpCILLA NUTTINGI

- 34.e s.2s###8 2 NYMERAMPNIASTRA CYANOCRYPTA

39.5 f.2###SS & CRYPTONEMIA # MA1.YMENIA # SCN]EYMENIA 36.7 f.2t#FF# 1 D10PATRA SPLENDID 1SSIMA39.8 8.lfff## 1 GIGASTINA SPP.
4#.5 f.jpp### 1 Ap THOEOAN .t'N I C ENT .

39.9 S.240808 2 MAC ROCYSTIS f pP.
4F.S 3,19#ced g gA0ggygg Acyggg

39.5 s.2sssPS 1 EUMP.RDMAnth CLATIfJEM18 4#.S 9.2##### 1 COLONIAL ASC1DIAN.UNIDENT.
39.S 8.2848#8 2 LVTECNINUS SPP.
46.S 0.198888 1 ASTRAEA UNDOSA

48,5 g,1cagfg 1 98YCPSIS CORTICULANS

46.5 f.1##### 1 toTRYoCLADIA PSEUD 0DICNOTOMA 331.e33133 18 TOTAL AND MAXIMUM F9EQUENCT

46.9 f.1940ef 1 DICPATRA SPLENDIDISSIMA
44.5 4.199808 1 PISTA SPP.
46.9 8.198889 1 CALLOFMVLLIS SPP.
48.S 8.189888 1 EAOLUTUS ACTTUS
46.5 S.1####8 1 PVURA MAUSTOR

46.9 " #.199fff 1 CYPRAEA SPADICEA
44.S 8.188889 1 SWYCPSIS CORTICULANS
48.8 #.1##### 1 eALANUS SPP. eDEApr g

329.selete is TOTAL AND maximum FREcVENCY >
e
oa
4-s

- _ _ _ - -



4B. BENTHIC INFAUNAL STUDY

The benthic infaunal investigation was conducted in compliance with the
California 9egional Water Quality Control Board - San Diego Region (CRWQCB-SDR)
Monitoring and Reporting Program No. 71-6 for Construction of the San Onofre
Nuclear Generating Station Units 2 and 3, including Technical Change Orders 1, 2,
and 3. The purpose of the investigation was to investigate effects of dredge
induced sedimentation on the inf aunal invertebrate comunity adjacent to San
Onofre. In 1980 the program was conducted in March only (Table 1-1) as construc-
tion activities terminated 6 February 1980. Biological collections were made
along six permanent transects used since December 1976 (MBC 1978). Biological
collections were made at stations located on the 6, 9, and 15 m isobaths of six
offshore transects. Two of the six transects were established as reference areas,
one upcoast and one downcoast of the constuction area. The remaining four treat-
merit transects flank the axis along which dredging and conduit emplacement
emceeded (Fig. 4B-1).

,-
,

SAMPLING METHODS

Biological Sampling

At each station, biological samples were collected for the identification
and entsneration of taxa present. At stations located along the 6 m isobath (A1,
. B1,' C1, D1, Ei, and F1) five one liter (10 cm x 10 cm x 10 cm) replicate box
core samples were collected by divers. Collections from the 9 and 15 m isobath
stations ( A2, B2, C2, 02, E2, F2, A3, B3, C3, 03, E3, and F3) consisted of 12
replicate one liter samples. Each sample was screened through a 0.5 mm screen in
the fiel/ and the retained fraction preserved in 10% Formalin-seawater.

Physical Measurement and Sediment Characteristic Determination

At each station, sediment stake heights (vertical distance from substrate to
top of a permanent monument), which are used to ' detect changes in bottom height
between surveys, were determined with a tape measure. Sediment deposition rates
were calculated from sediment trap collections. At each station, sediment traps
were positioned on 'Op of the pennanent monuments. The traps were replaced
monthly. The contents were returned to the laboratory, oven dried at 100*C for 24
hrs, and their dry weight recorded.

Sediment samples for total organic carbon determinations and grain size
analysis were collected at each station adjacent to the biological samples. At
stations located along the 6 m isobath, three core samples each were collected
for both sediment size and organic carbon analyses. At stations located along the
9'and 15 m isobaths, four core samples were collected for sediment size analysis
and eight samples collected for organic carbon analyses. Total organic carbon
content was determined for each sample using a LEC0 gasometric carbon analyzer.
Grain size was determined by automatic settling tube analyses of sand sized
fractions (combined with sieving for gravel when necessary). Silt-clay fractions
were analyzed using stanard hydrometric techniques. Calculations for mean phi,
skewness, kurtosis, and other sediment descriptive characteristics followed
the formula of Inman (1952).
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Bottom water and Secchi disc readings (measuring water clarity) were col-
lected at all stations during the survey.

RESULTS

Dates of subtidal infaunal field surveys and sediment trap retrieval are
indicated in Table 1-1. Tables 4B-1, 4B-2, and 4B-3 present a summary of the
pertinent data collected during the March survey of 1980. For a complete presen-
tation of the biological and physical data collected (SCE 1981a). Analysis
of these data will be presented in the Volume III, Annual Operating Report (SCE
1981b).

Literature Cited- ,

Inman, D. L.1952. Measures for describing the size distribution of sediments.
J. Sed. Pet. 22:125-145.

Marine Biological Consul tants , Inc. 1978. Construction monitoring program for
San Onofre Nuclear Generating Station, Units 2 and 3, December 1976-December
1977. Prepared for Southern California Edison Company. [78-RD-21] April
1978. 150 pp.

Southern California Edison Company.1981a. Oceanographic anJ biological compre-
hensive data suppl ement, San Onofre Nuclear Generating Station. Volume
II: Environmental technical specifications Unit 1; national pollutant
discharge elimination sy stem, Units 1, 2, and 3; construction monitoring
program Units 2 and 3; preoperational monitoring program Units 2 and
3; interim studies and accessory data. Prepared oy Brown and Caldwell,
Lockheed Envi ronmental Sciences, and Marine Biological Consul tants ,Inc.

Southern California Edison Company.1981b. Annual operating report, San Onofre
Nuclear Generating Station. Volume III: Environmental technical specifica-
tions Unit 1; national pollutant discharge elimination system Units 1, 2,
and 3; construction monitoring program Units 2 and 3; preoperational
monitoring program. Prepared by Brown and Caldwell, Lockheed Environmental
Sciences, and Marine Biological Consultants, Inc. (in preparation).

.

4

- , , . ,__ . ~ . . . _ . . _ _ _ _ _ _ , . . , - _ _ .



-_ -

4B-4

Table 48-1. San Onofre infaunal survey mean number of individuals / liter,
March 1980.

SPECIES MAR SPECIES MAR

HYDR 0ZOA, UNID.
0.02 AEDICIRA PACIFICA 0.01PLATYHELMINTHES, UNID.
0.02 ACESTA CATHERINAE 0.32NEMERTEA, UNID.
0.17 ACESTA HORIKOSHII 0.01CARIN0MA MUTABILIS 0.26 ACESTA SP. 0.01PARM O ERTES SP. A 0.03 PARA 0NIDAE, GENUS A 0.01MICRURA ALASKENSIS 0.02 SPIONIDAE, UNID. 0.01NEMATODA, UNID.
0.04 DISPIO UNCINATA 0.02STHEN 0LEPIS FIMBRIARUM 0.01 PRION 0SPIO CIRRIFERA 0.05EUSIGALION SPINOSUM
0.14 PRION 0SPIO MALMGRENI 0.01EUPHROSINE PAUCIBRANCHIATA 0.01 PARAPRIONOSPIO PINNATA 0.02ANAITIDES SP.
0.01 APOPRIONOSPIO PYGMAEUS 2.29ETE0NE DILATAE
0.01 SPIOPHANES BOMBYX 0.09EULALIA BILINEATA 0.01 SPIOPHANES SP. 0.02EUMIDA BIFOLIATA
0.01 MAGELONA SACCULATA 0.06HESIONURA COINEAUI DIFFICILIS 0.07 POECILOCHAETUS JOHNSONI 0.01ETE0NE LIGHTI
0.01 SPIOCHAETOPTERUS COSTARUM 0.02HESIONIDAE, UNID.
0.01 CHAET0 ZONE SETOSA 0.24GYPTIS BREVIPALPA 0.02 CHAET0 ZONE SP. 0.01ANCISTROSYLLIS HMATA
0.01 CIRRIFORMIA SPIRABRANCHIA 0.01SYLLIDAE, UNID.
0.01 THARYX SP. 0.06000NTOSYLLIS PHOSPHOREA. 0.01 ARMANDIA 810CULATA 0.01TYPOSYLLIS ACICULATA 0.07 TRAVISIA GIGAS 0.01TYPOSYLLIS FASCIATA 0.00 CAPITELLIDAE, UNID. 0.02NEREIS PROCERA
0.02 MEDIOMASTUS MBISETA 0.16NEREIS SP.
0.02 MEDIOMASTUS ACUTUS 0.24NEPHTYS CAECOIDES
0.21 MEDIOMASTUS CALIFORNIENSIS 0.24NEPHTYS CORNUTA FRANCISCANA 0.13 MEDIOMASTUS SP. 0.03NEPHTYS SP. 0.02

SPHAERODOROPSIS SP. HETER 0MASTUS FILIFORMIS 0.01
0.01- ANOTOMASTUS GORDIODES 0.04GLYCERA CONY 0LUTA
0.05 MASTIGOS ACUTUS 1.70GLYCERA SP.
0.01 ASYCHIS DISPAR! DENTATA 0.05GLYCINDE ARMIGERA
0.01 OWENIA COLLARIS 0.02GONIADA BRUNNEA
0.02 PECTINARIA CALIFORNIENSIS 0.01GONIADA LITTOREA
0.70 AMAEANA OCCIDENTALIS 0.02GONIADA SP. 042 PISTA FASCIAiA 0.01ONUPHIS EREMITA 0.01 SABELLINAE, UNID. 0.01NOTHRIA IRIDESCENS 0.05 TUBIFICIDAE, UNID. 0.01LUMBRINERIS LATREILLI 0.03 ENCHYTRAIDAE, UNID. 0.01LUMBRINERIS TETRAURA
0.43 GOLFINGIA MISAKIANA 0.21LUMBRINERIS ZONATA 0.03 PYCN0GONIDA, UNID. 0.01LUMBRINERIS.SP. 0.20 CALLIPALLENE PALPIDA 0.02LUMBRINERIS PALLIDA 'O.01 CYLINDROLEBERIDIDAE, UNID. 0.04LUMBRINERIS PLATYPYGOS
0.01 EUPHILOMEDES LONGISETA 0.18ARABELLA IRICOLOR
0.02 EUPHILOMEDES CARCHAR000NTA 0.04

,

NOT0 CIRRUS CALIFORNIENSIS 0.01 RUTIDERMA ROSTRATA 0.02DRILONEREIS SP.
0.01 CYCLOLEBERIS MERICANA 0.01PROTODORVILLEA GRACILIS 0.03 . CYCLOPOIDA, UNID. 0.01SCALEWORM, UNID.
0.01 HARPACTICOIDA, UNID. 0.01HAPLOSCOLOPLOS ELONGATUS 0.17 CALANOIDA, UNID. 0.25SCOLOPLOS ARMIGER- 0.43 NEBALIA SP. 0.01PARA 0NELLA PLATYBRANCHIA 0.01 ACANTHOMYSIS DAVISI 0.03TAUBERIA OCULATA-
0.01 ACANTHOMYSIS SCULPTA 0.01PARA 0NIDAE, UNID.
0.01 MYSID 0PSIS CALIFORNICA 0.01ARICIDEA WASSI 0.01 MYSIDACEA, UNID. 0.01

.-.
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Table 4B-1. San Onofre infaunal survey mean number of individuals / liter,
March 1980 (Cont).

SPECIES MAR SPECIES MAR

ANCHIC0LURUS OCCIDENTALIS 0.01 KURTZIELLA PLUMBEA 0.01
DI ASTYLOPSIS TENUIS 0.17 OPHIODERMELLA CANCELLATA 0.01
CANYLASPIS SP. C 0.02 ACTE 0CINA CULCITELLt 0.01
LEPTOCHELIA DUBIA 0.01 ACTE 0CINA HARPA 0.01
BATHYCOPEA GRANULATUS 0.03 CYLICHNA DIEGENSIS 0.01
ED0 TEA SUBLITTORALIS 0.02 VOLVULELLA CYLINDRICA 0.01
JAER0PSIS DUBIA 0.01 AGLAJA DICMEDEA 0.01
AMPELISCA CRISTATA 0.02 HERMISSENDA CRASSICORNIS 0.01
AMPELISCA COMPRESSA 0.01 CYCLOSTREMELLA DALLI 0.01
AOR01 DES COLUMBIAE 0.01 Y0LDIA SCISSURATA 0.03
MEGALUROPUS LONGIMERUS 0.01 MYTILUS EDULIS 0.01
E0HAUSTORIUS WASHINGTONIANUS 0.03 MODIOLUS NEGLECTUS 0.01
PLATYISCHNWUS VISCANA 0.02 MYTILIDAE, UNID. 0.02
PHOTIS MACR 0'ICA 0.01 PARVILUCINA TENUISCULPTA 0.01
JASSA FALCATA 0.26 MYSELLA PEDROANA 0.01
MICR0JASSA LIT 0TES 0.01 MYSELLA GRIPPI 0.02
LEPIDEPECREUM GURJANOVAE 0.01 NEAEROMYA COMPRESSA 0.01
WESTWOODILLA CAECULA 0.01 TELLINA MODESTA 0.18
SYNCHELIDIUM SP. 0.06 TELLINA SP. 0.09
PH0X0CEPHALIDAE, UNID. 0.03 MACOMA SP. 0.04
MANDIBULOPH0XUS GILESI 0.01 SOLEN SICARIUS 0.01
PARAPH0XUS SP. 0.01 SOLEN SP. 0.01
RHEP0XYNIUS ABRONIUS 0.10 PERIPLOMA DISCUS 0.09
RHEP0XYNIUS BICUSPIDATUS 0.07 PELECYPODA, UNID. 0.01
RHEP0XYNIUS EPIST0MUS 1.01 PHORONIDA, UNID. 0.03
RHEP0XYNIUS HETER 0 CUSP 1DATUS 0.01 PHORONIS SP. 0.01
IOXIPHALUS OBTUSIDENS 0.01 OPHIUROIDEA, UNID. 0.01
RHEP0XYNIUS STEN 0 DES 0.07 OPHIOPHRAGMUS DIGITATA 0.01
RHEP0XYNIUS VARIATUS 0.07 DENDRASTER EXCEN1 ICUS 0.03
METHARPINIA JONESI 0.05 LEPTOSYNAPTA SP. 0.02
PARAPLEUSTES PUGETTENSIS 0.01 HEMICHORDATA, UNID. 0.14
STEN 0THOE ESTACOLA 0.01 BRANCHI0STOMA CALIFORNIENSE 0.03
STEN 0THOE VALIDA 0.01
GA!HARIDEA, UNID. 0.02
CAPRELLIDAE, UNID. 0.04 -

DEUTELLA CALIFORNICA 0.02
CAPRELLA EQUILIBRA 0.01
OGYRIDES SP.A 0.01
HIPPOLYTIDAE, ZOEA, UNID. 0.01
CALLIANASSA SP. 0.03
CALLI ANASSA, ZOEA, UNID. 0.01
PUGETTIA DALLI 0.01
PINNIXA SP. 0.02
PINNIXA, Z0EA, UNID. 'O.10
LEPID 0PA CALIFORNICA 0.01,

TRICOLIA SUBSTRIATA. 0.01
CAECUM CREBRICINCTUM 0.03
CREPIDULA SP. 0.01
NEVERITA RECLUZIANA 0.01
ALIA CARINATA 0.01-
NASSARIUS PERPINGUIS 0.01
OLIVELLA BAETICA 0.14
OLIVELLA BIPLICATA 0.02
OLIVELLA SP. 0.01

i
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Table 4B-2. Mean infaunal grain size analysis, organic carbon content,
and Secchi disc by station, March 1980. '

g
STATION P

PARAMETER Al A2 A3 81 B2 B3 C1 C2 C3 -)
L

MARCH 1980 T

% GRAVEL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% SAND 42.43 41.67 52.30 92.07 44.90 36.10 92.17 100.00 51.60
% SILT 52.57 51.20 46.42 7.30 48.22 57.87 7.57 0.00 47.72
% CLAY 4.93 6.90 1.08 0.37 6.50 5.90 0.00 0.00 0.00
MEAN PHI 4.40 4.73 4.12 3.18 4.76 4.81 3.24 1.37 3.88
SKEWNESS 1.50 1.29 1.12 1.35 1.25 1.26 0.41 0.44 0.19
KURTOSIS 11.09 7.58 7.80 12.07 7.36 7.88 4.67 2.32 1.03
SORTING 57.61 51.45 65.54 69.50 49.06 51.33 72.58 70.94 57.23
% CARBONATE CARBON J.08 0.08 0.05 0.10 0.19 0.08 0.02 0.18 -1.03
% ORGANIC CARBON 0.23 0.38 0.23 1.09 1.12 0.28 0.13 0.16 -1.08
SECCHI DISC (M) 0.80 0.80 0.80 0.50 0.50 1.00 0.50 0.50 0.80

01 D2 03 El E2 E3 F1 F2 F3

% GRAVEL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% SAND 96.50 86.15 66.15 87.67 78.50 95.27 92.07 73.07 53.30
% SILT 3.23 13.20 29.30 11.50 21.32 4.22 7.40 26.40 45.87
% CLAY 0.23 0.45 4.50 0.77 0.13 0.00 0.00 0.47 0.80
FEAN PHI 2.93 3.09 3.51 3.48 3.61 1.82 3.26 3.76 4.07
SEEWNESS 0.10 0.47 0.84 1.75 0.60 0.86 1.10 0.95 0.86
XUR!0515 8.23 3.10 4.13 16.20 5.11 4.51 6.69 8.78 5.77
SORTING 65.31 58.88 45.31 75.47 71.94 64.49 73.2 71.87 66.23
% CARBONATE CARFsN 0.00 0.08 2.04 0.00 0.07 0.73 0.05 0.06 0.05
% ORGANIC CARBON 0.11 0.11 0.13 0.12 0.14 0.14 0.28 0.70 0.61
SECCHI DISC (M) 0.80 1.30 2.30 1.30 1.00 2.00 2.50 2.30 2.00

_ _ _ _ _ _ _ - _ _ _

. .
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Table 4B-3. San Onofre monthly sediment heights,1980.

MONTHS

STATION JAN FEB MAR

Al 122.0 95.0 98.0
A2 97.0 95.0 95.0
A3 90.0 69.0 60.0
B1 97.0 70.0 102.0
B2 79.0 73.0 80.0
B3 90.0 61.0 69.0
C1 100.0 80.0 -59.0
C2 108.0 62.0 72.0
C3 117.0 109.0. 109.0
D1 80.0 52.0 55.0
D2 86.0 107.0 95.0

** 96.0D3- 105.0
-El 97.0 140.0 44.0
E2 105.0 95.0 98.0
E3 110.0 105.0 120.0
F1 107.0 50.0 32.0
F2 BE .0 100.0 89.0
F3 9J.0 92.5 90.0

** MISSING DATA

.
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CHAPTER 5

PLANKTON - RECEIVING WATERS

This single program meets the requirements of the Environmental Technical
Specifications (ETS), the Preoperational Menitoring Program (PMP), and the
National Pollutant Discharge Elimination System (NPDES). This program was
designed to determine the nature, extent, and significance of the effects of San
Onofre Units 1, 2, and 3 operations on the species composition, distribution, and
abundance of plankton offshore San Onofre.

METHODS

A detailed description of station locations and field and laboratory methodo-
logy is given in combined ETS and PMP procedures (LES Procedures P-0-8/78). A
general review is presented below.

E' eld

Eleven stations comprise the required plankton sampling station array for the
combined Unit 1 ETS and Units 2 and 3 PMP programs (Figure 5-1). The ETS stations
(Stations 1-7) are located upcoast, downcoast, and directly offshore of SONGS
along the 10-m isobath. The required PMP stations (Stations 10-13) are similarly
located on the 15-m isobath (Figure 5-1).

Biological sampling included collection of zooplankton samples and whole-
-water samples for analysis of chlorophyll a,and phaeopigment concentration. These
t3mples were collected' concurrently from two strata within the water colum t it
each station by use of a plankton pump system. The upper stratum extends from che
surface to 5-m depth at the ETS stations and from the surface to 8-m depth at the
PMP stations. The lower stratuni encompasses the depth interval from 5 to 10 m at
the ETS stations and from 8 m to the bottom for the PMP stations. Within each of

3.these strata, samples were integrated by obtaining 0.33 m of water at each 1-m
depth interval within a stratum. Zooplankton were obtained by filtering water
through a 202-un mesh' plankton net. A 450-nl whole-water sample was obtained for
chlorophyll a and phaeopigment concentration analysis by collecting a small frac-
tion of the water pumped through the plankton net. Two replicate water samples
and two replicate zooplankton samples were collected from each stratum at each
station. The first replicate was taken as the pump intake was lowered and the
second as it was raised. This procedure was repeated on three days within a
seven-day period for each survey during - January, March, and May except that
inshore Stations 2, 3, and 5 were not sampled on the second and -third days. All
samples were collected during daylight hours.

Physical data were collected concurrently with biological sampling. Tempera-
ture and transimissivity measurements were taken at 1-m intervals using a Martek
XMS tenperature-transmissivity unit. During 1980, transmissivity-depth profiles
were obtained at selected . stations during = the January, March, and May surveys
only. Temperature-depth profiles were obtained each time a station was sampled.
Gross current speed and direction of flow was estimated by deployment of a sub-
surface drogue for. a -measured length of . time (15 min to I h) while each station
was occupied. Meteorological information, including cloud cover, wind, and sea
conditions were ~ obtained each time a station was occupied. These data are pre-
sented in Volume II: Comprehensive' Annual Data Report (SCE 1981a) and will, where

,
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Figure 5-1. ETS and PMP plankton receiving water station locations at San Onofre Nu-

clear Generating Station. Shaded areas represent the areal extent of the kelp
canopies samplM ia December 1978.
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appropriate, be analyzed with the biological data in Volume III: Data Analysis
'3 for the 1980 Annual Operating Report (SCE 1981b).

Plankton surveys were conducted on 8, 10, and 13 January; 10-12 March. 15,
17, and 18 May; 19 July; 16 September; and 5 November 1980. During the January,
March, and May surveys all 11 required stations were sampled in accordance with
combined ETS, NPDES, and PMP requirements. The two-year PMP was completed in May
1980, therefore, surveys during July September, and November wera conducted only
at Stations 1-7 in accordance with the ETS.

Laboratory

Phytoplankton populations were assessed by determining phytopigment concen-
trations from whole-water samples. These samples were glass-fiber filtered,
ground in acetone, and exanined with a Turner fluorometer for the determination
of chlorophyll a_ and phaeopigment concentrations.

Assessment of zooplankton populations was conducted on the basis of iden-
tification and enumeratiot. of select zooplankton taxa ard determination of total
dry weight biomass. Using properly selected zooplankton species, the time and
expense of sample processing can be reduced without an accompanying loss of
information. Each of the select taxa examined was numerically abundant based on
three years of ETS data and is considered a major component of the taxonomic and
trophic structure of the zooplankton community offshore of San Onofre. These
select taxa consist of Penilia avirostris, Acartia tonsa, Acartia spp. copepo-
dites, Corycaeus anglicus, Euterpina acutifrons, Labidocera trispinosa copepo-
dites, Oithona oculata, Paracalanus parvus, pracalanus parvus copepodites,
Clausocalanus spp., all other copepods as an aggregate, cypris larvae, cypho-
-nautes larvae, Sagitta spp., and all other plankton taxa as an aggregate. If an
additional taxon was found to comprise more than 30% of the samples during r.
survey, it was alsa enumerated. Generally, zooplankton samples were sufficiently
dense that sampic abundances were estimated from subsamples. Stempel pipettes
were used to sotain measured subsamples, or, if- abundances were very low, a
Folsom plankton splitter was used, or an entire sample was enumerated.

Zooplankton bionass was measured for each zooplankton sample collected during
the January. March, and May surveys. Biomass samples were filtered and dried at
60*C for 24 h prior to weighing.

RESULTS

Data collected during the 1980 plankton surveys are presented .n the
following data tables. Mean zooplankton abundance data sampled at the ETs and PMP
stations are presented for each survey. Ancillary data co lected but nc'. required
-are presented in Volume 11: Comprehensive Annual Data Report (SCE 19-la). These
data, where appropriate, will be analyzed in detail in Volume III: Data Analysis
for the 1980 Annual Operating Report (SCE 1981b). Mean chlorophyll a_, phaeo-
pigment data, and zooplankton biomass are presented by survey, station, and
strata.

LITERATURE CITED-

Southern California Edison Company (SCE). 1981a. Oceanographic and Biological
Comprehensive Data Supplement, San Onofre Nuclear Generating Station. Volume
11: . Environmental Technical Specifications . Unit' 1, National Pollutant
Discharge Elimination System Units 1, 2, and 3, Construction Monitoring
Progran Units 2 and 3, Preoperational Monitoring Program Units 2 and 3,
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Interin Studies, and Ancillary Data. Prepared by Brown and Caldwell, Lockheed
Environmental Sciences, and Marine Biological Consultants, Inc.

Southern California Edison Company (SCE). 1981b. Oceanographic and Biological
Annual Operating Report, San Onofre Nuclear Generating Station. Volune III:
Environmental Technical Specifications Unit 1, National Pollutant Discharge
Elinination System Units 1, 2, and 3, Construction Monitoring Program Units 2
and 3, and Preoperational Monitoring Program Units 2 and 3. Prepared by Brown

Caldwell, Lockheed Environnental Sciences, and Marine Biologicaland
Consultants, Inc., (in press).
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Rank, mean abundance (number /m ), and frequency of occurrence of Select3
Table 5-1.

rooplankton Sampled at all ETS plankton stations during the 1980 survey
period.

MARCH
*

JAfslARY NAME
RATE .ASUNDANCE FREQUENCY

07353 PIANETON TAXA COMBINED7
BANK ABUNCANCE FREOUFNCY NAME

ACASTIA SPP.4 COPEPODITES)
1,3 1237.795588 ACARTIA SPP.tCOPEPODITEst,

7

PARACALANUS PABYUSICOP&PODITES)
2.s 1156.048988 COBYCLEUS ANGLICUS1.8 891.tellff 7

7
3.8 1191.641988 PARACAAANUS PASfUSLCOPEPDDfTESI2.s $78.499688 7

S.O 889.533980 7 CLAU50CAAANUS SPP. 74,s 4 7 9. 4 919.* P ACART1A TONSA
-4.8 Ts3.8733ss 7 OTNEa PLANNTON TAXA COMBINED 5.8 S$$.41528# 7

4,3 551.511388 7 SAGITTA SPP.
S.8 324.912588 7 .PARACALANUS PARTUS PARACALANDS PAETUS
4,8 298.956888 7 CTNES COP & PODS 7.8 S11.913388 7

LSSIDOCERA TRISPINDSAS COPEPODITES S
7.9 229.969785 7 CCRTCAEUS ANGL2CUS

7 ACheTIA TOhSA .
0.8 449.359.## 7

7 CYPHOWAUTES LASTAE
9.8 250.424988

LABIDOCERA TBISPINOSAI COPEPODITES S
18.3 121,453Fe# 7 EIr:E3PINA Acct 1FROWS8.5 193.980388 CFPNONAUTES LARVAE

9.9 188.813188 7
7 OTRER COPEPODS

11.8 &#8.992588 CYF318 LAkTAA18.8 159.913588 7
12,9 45.381938 7

11.8 &#7.125758 '7 CITNOMA OCULATA
13.5 27.f2658# 7 CLAUSOCALANUS SPP.

12.f 57.582398 7 EUTERPINA ACUT3F90HS

13.8 .49.8585S8 7 SAGITTA SPP. 14.s 2.471338 5 OITNOMA OCULATA

-19.8 18.353758 7 CYPRIS L42VAE -

15.3 8.gS$919 1 P0003 POLYFWEpuJIDFS
PODON DOLYPitEM01 DES

? OTAL AND MAX 1 NUN FREQUENCY14.8 13.757888 5
7 8 39. 3818F8 7

16.) 8.193968 2 PENELEA ATINOSTRIS
4938.988888 7 TOTAL ANIe MAXIMUN FREQUENCY

JULY
;

- MAY
RAME ASUNDANCE FREQUENCY NAME

Otute PL8 ATON TAXA CONSENED 1.8 606.251293 7 OTHER PLAdKTON TAXA COMBINED
RANN ABUNDANC E FSEOVENCY NAME

3.5 3479.SSS### 7 PODON P M M NENDIDES 2.5 245.77568# 7 PARACALANUS PARvv5
a.8 4246.433est 7

ACARTIA h p.aCOPEPODITESI 3.8 228.627888 7 PODON PULVPNEMOIDES

P&pACsLANUS PAsvDStCOPEPODITESD 4.s 211.548888 7 CYPNOMAUTES LARTAE '
3.9 5253.889333 7

T.8 194.2258## 7 ACARTIA SPP.4 COPEPODITES)?
e.# 12S7.4f2ggs

4.s 139.421138 7 FARACALANUS PAaTUStCOPEPODITES$
3.s $g6.477185 7 SAGTTfA SPP.

? ACARTIA TOWSAs.s 393.2Seefs LAAIDOCERA TsISPINOSA(COPEPODITES) 7.5 127.962889 7 OTNER COPEPODS
? CYPa!S LAsvas

7.s 2se 611s## 7 8.8 83.Sf925#
9.S 22.941199 7 LASIDOCEDA TBISPINOS&(COPEPODITESP

A.S '254.965433 7 PAAACALANUS PARTUS

9.8 241,973388 7 CORTCAEUS ANGLICUS 38.8 23.32$373 7 ConvCAEUS A3BGLICUS

13.8 111.273933 7 OTNER COPEPODS
7 EU15tPINA ACUTIFRONS 11.5 12.32757e 7 SAGITFA SPP.

11.9 72.794333 CYPMONAUTES LARVAS 12.8 12.941333 7 CLAJSOCALANUS SPP.

12.8 17.455848 7 13.8 7.912737 7 EUTERPINA #CUTIFkONS
7 CLAUSOCALANUS SPP. 14.9 6.539110 7 ACAETIA TONSA13.0 13.941549 CYPRIS LARVAE 1958.292#85 7 TOTAL AND #4AX1 MUM F3EQUENCT

14.8 0.951216 6

13.9 f.951168 4 03?NONA OCULS %

14173.e7 sass ? TOTAL AND NPs8M H F3EQUSMCY

NOVUSER
SEPTDOER

RARF ASUNDANC E FREQUENCY NAME
3.# 598.444788 7 ACART11 SPP.(COPEPODITES)W, at As'JNDAIICE FDSOUENCY NAME

1.8 4654.433sfg 7 ACARTIA SPP.(COPEPODITESI
2.8 4542.748988 7 OTNER PLANETON TAXA COMBINED 2.8 298.890488 7 OTHER PLANETON TAXA COMBINED

3.8 298.37138# 1 PARACALANUS PABVUSICOPEPODITES)
3.8 1sse.9740ss ? ACARTIA TOWSA 4.8 291.429449 7 OTRER COPEPOD $

4.8 942.332388 7 COkfCAEUS ANGLICUS S.8 222.833985 7 CYPMoisAUTES LARVAE
S.S 423.589589 7 SAGITTA SPP. 6.5 18F.6212ff 7 ACF'f'A TOWSA
6.0 394.449788 7 PARACALANUS PARVUS

7.# 232.3J8388 7 PARACALkWUS PARVUS (COPEPODITESI 7.8 87.428410 7 CL ".JCALANUS SPP.
3.8 48.43435# 7 PEm1LTA AVIROSTRES

3,8 177.513693 7 CYPNOM&UTES LARVAE 9.8 39.112419 4 OITNONA OCULATA
9.8 69.SS11ss 6 CLAUSOCALANFS SPP.

If.# 47,3#4948 7 LASIDOC ERA TRISPINOSA( COPEPODITES S 18.8 33.724f18 7 CVPRIS LARVAE
13.8 32.476S28 7 SAGITTA SPP.

11.3 43.73317e 7 OTHER COPEPODS 12.8 31.47940s 7 PARACALANUS PapvUS

12.8 2#.282428 5 PENILIA AVIROSTRIS 13.8 24.594S99 7 EUTEMPINA ACUTIPRONS
c

15.8 14.927178 7 ECTERPINA ACUT8FDOWS 14.8 23.163288 7 CORYC*.591 ANGLICUS
IS.# 26.s38s58 7 LAalDOCERA TDISP17eOSAt COPEPCDITES S34.# 3.436736 4 CYPRIS LARVAE

22e2.S27889 7 TOTAL AND MAXIMUM FuROUENCY [15.8 f.754229 3 OITNOBIA OCULATA

9444.266f8f 7 TOTAL AND '4&XIMUN FREQUENCY u.
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Table 5 2. Rank, nwan abundance, and frequency of occurrence of select rooplankton
sampled at all PMP plankton stations during the 1980 sampling period.

4

i

JANUARY
RANK ABUNDANCE FREQUENCY MAME1.8 1882.988888 4 CLAUSOCALANUS SPP.2.8 748.147788 43.8 536.426888 OTHER PLANKTON TAXA COMBINED4

PARACALANUS PARVUS ( COPEPODITES)4.8 355.712988 4 ACARTIA SPP.tCOPEPODITES)5.8 221.788688 4 CORYCAEUS ANGLICUS6.8 221.698288 4 PARACALANUS PARVUS7.8 286.221288 4 CYPHONAUIES LARVAE8.8 178.666588 4 OTHER COPEPCDS9.8 165.298698 4 ACARTIA TONSA18.5 98.542118 4
LABIDOCERA TRISPINOSAfCOPEPODITES)11.8 89.694958 4 SAGITTA SPP.12.8 55.671958 4 EUTERPINA ACUTIFRONS13.8 46.318778 4 OITHONA OCULATA

1

14.8 4.441993 4 PODON POLYPHEMOIDES15.8 2.439618 4 CYPRIS LARVAE16.8 8.352898 2 PENILIA AVIROSTRIS4814.397888 4
TOTAL AND MAXIMUM FREQUENCY

MRCH
RANK ABUNDANCE FREQUENCY NAME-1.8 1285.919888 4

PARACALANUS PARTUSt COPEPODITESI2.8 1261.372888 43. 8 . 1259.572888 CORYCAEUS ANGLIC95
44.8 672.793788 OTHER PLANKTON TAXA COMBINED4 PARACALANUS PARVUS-5.8 633.921608 46.8 558.876908 - ACARTIA SPP.( COPEPODITES)4 SAGITTA SPP.-7.8 288.223188 4 ACARTIA TONSA8.8 265.888288 49.8 263.854388 LAB IDOCERA TRISPINOSA( COPEPODITES )418.8 144.181388 CYPHONAUTES LARVAE
4-

EUTERPINA ACUTIFRONS11.5 111.291788 4 OTHER COPEPODS.12.8 187.468788 4 CYPRIS LARVAE13.8 27.958378 4 CLAUSOCALANUS SPP.14.8 8.748981 3 OITHONA OCULATA6872.684888 4
TOTAL AND MAXIMUM FREQUENCY

I .MY
RANE ABUNDANCE rREOUENCY NAME.4 1.8 4547.156888 4 OTHER PLANRTON TAXA COMBINED-2.8 2635.763888 4 ACARTIA SPP.( COPEPODITES)3.8 1545.434888 4 PODON POLYPNEMOIDES4.8 1183.789888 4 PARACALANUS PARVUS (COPEPODITES)5.8 877.993488 4 SAGITTA SPP.(.8 533.163688 4- - CORYCAEUS ANGLICUS7.8 :517.913888 4 ACARTIA TONSA8.8 372.689788 4 PARACALANUS PARVUS9.8 231.319588 4

LABIDOCERA TRISPINOSA(COPEPODITES)- 18.8 148.597388 4- 'OTHER COPEPODS- 11.8 .95.957218. 4- EUTERPINA ACUTIFRONS12.8 27.498178 4 CYPHONAUTES LARVAE' 13.8 14.928388 4 CLAUSOCALANUS SPP.- 14.8 12.445258-' 4. CYPRIS LARVAE15.8- 8.288223. 1 OIT!f0NA OCULATA12664.788888 4 TOTAL AND MAXIMUM FREQUENCY

4

r
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TeWe 5 3 Meen cMorophyN (C) and phaeopigment (P) concentrations (mg/m ) w

in spper and lower strata during the 1980 study period.

JANUARY MARCH MAi JULY SEPTEMBER NOVEMBER

Strata Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper LowerSurvey

Station 1 C 0.99 .0.49. 4.38 2.82 4.04 7.14 1. 39 .- 2.82 2.60 2.51 0.72 2.18
ETS-

P 0.12 0.16 0.54 0.62 0.71 1.26 0.50 1.45 1.90 1.28 0.60 0.72

2 C 0.28 0.53 2.89 2.39 1.31 8.09 1.90 5.95 2.46 2.49 2.25 1.98

P 0.36 0.71 0.92' O.64 0.21 0.06 0.51 1.17 1.35 1,68 0.66 0.70

3' C 0.46 0.50 .E.76 2.58- 0.98 5.38' 2.15 4.42 1.98 3.10 1.84 1.96

P 0.62 0.74 0.66 0.71 -0.12 1.01 0.53 0.54 1.30 1.46 0.66 0.57

4 C 1.00 0.48 .1.56 2.37 3.71 3.76 1,49 3.55 2.16 1.95 1.10 0.85

P 0.37 0.39 0.48 0.67 0.99 1.11 0.34 0.34 1.43 1.13 0.40 0.26

5C 0.41 0.46 2.88 3.43 6.29 4.77 1.69 3.55 0.84 0.77 1.05 0.80

P 0.35 0.37 0.47 0.54 .1.17 0.96 0.19 0.27 0.54 0.38 0.59 0.27

6C .1.10 0.57 1.58 2.31 1.14 6.02 1.60 2.21 0.78 d.81 0.67 1.14

P 0.23 0.30 0.35 0.67 0.57 0.98 0.14 0.23 0.44 0.43 0.31 0.78

7C 0.82 0.67 .2.10 1.93 '5.71 6.86 4.64 7.25 1.25 2.3b 0.48 0.81

P 0.23 0.27 0.51 0.59 0.53 0.73 0.88 1.07 0.68 1.52 0.22 0.39

Station 10 C 0.62 0.37 6.87 2.93 4.80 6.83 t t t t t tPMP

P 0.23 '0.18 0.95 0.80 0.81 1.08 .t t t t t t

11 C1 0.58 0.57 2.15 2.51 1.49 3.76 t t t t t t

P 0.20 0.30 0.63 0.77. 0.36 0.74 t t t t t t

12 C 1.25 0.60. 3.68 3.59 2.12 4.70 t t t t t t

P- 0.19 0.33 0.68 0.97 0.42 0.68 t t t t t t

13 C 0.63 0.52 2.43 2 59 2.17 6.44 t t t t t t

P 0.18 0.28 0.43 1.35- 0.32 0.81 t t t t t t

t No PMP data required.
T
~
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3Table 5-4. Mean zooplankton dry weight biomass (mg/m ) values in upper and lower
strata in PMP stations during the 1980 study period.

Survey January March MayStrata Upper Lower Upper Lower Upper Lower

Stations

10 18.1 12.1 24.1 19.8 37.5 102.3
11 34.7 56.0 27.0 41.0 32.3 44.1
12 26.6 20.9 36.5 46.3 36.8 42.6
13 17.5 13.5 33.0 115.7 25.5 29.2



CHAPTER 6

FISH

A. FISH IN THF RECEIVING WATERS - GILL NETS

This single progran meets the requirements of both the Environcental
; Technical. Specifications (ETS) and Preoperational Mcaitoring Program (PMP). This ;-

program was designed to determine the nature, extent, and significance of the
effects of San Onofre Unit 1 operations and to provide baseline infornation for
San Onofre Units 2 and 3 on the species composition, distribution, and abundance
of adult fish offshore San Onofre in conjunction with an additional program based
on samples collected by otter trawl.

AETHODS

A detailed description of station locations and field methodology is given in
ETS Fish Survey Procedures ('.ES Procedures EPP 25-5-35) and PMP Fish Survey
Procedures (LES Procedures N-1-1/79). A general review of these procedures is
given below.

Field

' A total of 14 (6 ETS and 8 PMP) gill net stations were established at sites
in an upcoast (San Mateo Point) reference area; an area directly offshore of San
Onofre Units ~ 1, 2, and 3; and a downcoast (Don Light) reference area (Figure
6A-1). Each gill net station consisted 'of a pair of identical Marinovich experi-
nental monofilament gill nets for replicate sampling. Each net measured 45.7 m
.long, 1.8 m deep, and contained six 7.6-m oanels of bar nesh of the following
sizes: 19 m, 25 m , 32 m, 38 m, 44 m, and 64 m. All nets were set over
nostly cobble substrata, perpendicular to the shoreline and were retrieved after
24 h. This. fishing period encompassed both dusk and dawn, the ' periods of greatest
fish activity. Eight of the 14 stations (Stations 1, 2, 3, 6, 7, 8, 11, and 12)
were located on the 9.1-m (30-f t) isobath. The remaining six stations (Stations
4, 5, 9, 10, 13, and 14) were located on the 13.7-m (45-f t) isobath (Figure
6A-1). Station 3 was located within 50 m of the San Onofre Unit-1 discharge and
Station 6 was located approximately 2 km downcoast of Stations 7 and 8. Stations
1-through 6 were ETS stations; the remaining stations were PMP stations.

Temperature-transnissivity profile data were collected at' each cluster of ~
' 9.1-r, and 13. 7-m - gill net stations once daily for the two days of the survey.
' Data were taken ' at 1+m depth intervals from the surface to the bottom and are
presented in Volume 11: Comprehensive Annual Data Report (SCE 1981a).

Both ETS and PMP gill net sampling was conducted bimonthly on 26-27 February,
23-24 April, and 25-26 June 1980. . in June the two-year PMP ended and the ETS
continued 4uring the remainder of 1980. The remaining 1980 ETS sampling was con-
ducted quarterly on'21-22 August and 10-11 December 1980.

Laboratory

All fishes collected 'in gill ' net samples were identified, counted, and
visually inspected for anomal.ies, diseases, and-parasites. A group of select' fish

,
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Figure 6A-1. ETS and PMP fish receiving water station locations at San Onofre Nuclear
Generating Station. Shaded aroes represent the areal extent of the kelp
canopies sampled in December 1978.
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species has been studied more intensively with the onset of the combined program.
These following species were selected because of their numerical dominance in San
Onofre Unit 1 impingement samples, their abundance offshore, and/or because of
their value to local sport and commercial fisheries.

QueenfishSeriphus politus -

Genyonemus lineatus - White croaker
Spotfin croakerRoncador stearnsii -

Cynoscion nobilis - White seabass
Hyperprosopon argenteum - Walleye surfperch
Phanerodon furcatus - White surfperch
Paralabra,x clathratus - Kelp bass

Barred sand bassParalabrax nebulifer -
4

Paralabrax maculatofasciatus - Spotted sand bass
Paralichthys californicus - California halibut

Select species were identified, enumerated, measured, and sexed. Standard lengths
(tip of the snout to the end of the vertebral column) of a maximum of 125 indivi-
duals per species from each gill net sample were measured. A subset of no more
than 50 individuals per species were sexed (male, female, indeterminate) by exa-
mining their gonads or by noting secondary sexual characteristics when evident.
Indeterminate fish were sexually immature, recently spawned, or damaged such that
sex cannot be determined. General reproductive condition of itsh was also noted.

A maximun of 10 female Seriphus politus and 10 female Genyonemus lineatus per
net w 'e subsampled for gonosomatic index analysis except during the December
survey. o;nad and total body wet weights were determined for each subsampled
female with gonad weight divided by total body weight to determine the index on a
survey, area, and depth basis.

In addition to the preceding methods, which were utilized for the combined
Units 1, 2, and 3 program, certain additional length and sex data were taken to
maintain compliance with the Unit 1 ETS at some stations. The ETS required that
all fish from the six nets near the Unit 1 discharge (Zone OA) and the six nets
at the downcoast inshore reference area (Zone 6) be measured and that a maximum
of 10 individuals of resident species be subsampled for sex composition.

RESULTS

Summary community composition and total abundance data tables for all species .
combined and for four select species . (Seriphus politus, Genyonemus lineatus,
Hyperprosopon argenteum, and Phanerodon furcatus) collected during 1980 are
presented. Length-frequency histograms including the ratio of males: females of'

the two most frequently collected . species, S. politus and G. lineatus, are pre--"

sented as annual totals based on area and depth.

A prese7tation of abundance, species composition, sex composition, gonosoma-+

tic indices (GSI), length-frequency, parasitized and ancmalous species, and-
temperature-transmissivity . profile data, and ~ field notes collected for the ETS
and PMP are presented in Volume II: Comprehensive Annual Data Report (SCE 1981a).
Analysis of this data will be presented in Volume Ill: Data Analysis for the-1980
Annual Operating Report (SCE 1981b).

LITERATURE CITED'

Southern California Edison Company (SCE).1981a. Oceanographic and Biological
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II: Environmental' -Technical Specifications Unit 1, National Pollutant
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Discharge Elimination System Units 1, 2, and 3, Construction MonitoringProgran Units 2 and 3, Preoperational Monitoring Program Units 2 and 3,
Interin Studies, and Ancillary Data. Prepared by Brown and Caldwell, Lockheed
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Southern California Edison Company (SCE). 1981b. Oceanographic and Biological
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Elimination System Units 1, 2, and 3, Construction Monitoring Progran Units 2
and 3, and Preoperational Monitoring Progran Units 2 and 3. Prepared by Brownand Caldwell, Lockheed Environnental Sciences, and Marine BiologicalConsultants, Inc., (in press).
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Table 6A 1. Total number of individuait and species captured by giti nets set on the
9.1. and 13.7-m isobeths during the ETS and PMP surveys of 1980. Areas
surveyed for both ETS and PMP were Don Light (DL), en aree 500 m up-
coast of the Unit 1 Discharge (SONGS U), ard m area adjacent to the Unit
1 Discharge (SO-D). San Meteo Point (SMP) was surveyed for the PMP.

Total number of individuals (species)

13.7 n
Depth 9.1 n

Station OL SONGS *00 SMP TOTAL OL 50lk * SMP TOTAL
.,

i 30 20 10 12 72 12 12 12 36
Rep 1tcates

Feb 141 16) 219 18) 99(14) 186 (23) 645i33) 221 (13) 101(18) 225 19) 547 ||25)
75 (15 70 (11) 65 8) 210(19)

123(17))Apr 98 9) 54 12) 25 10) 203(21) 380 L29)
97 (17) 75 18) 295 s29)

Jun 372 14) 130 18) 54 7) 92 (15) 648 (28)
Aug- 436 13) 367 21) 145 12) tt 948 (29) tt it it

Dec 145 (p) 163, (2,J_) IM (J_3,) tt 427 (27) tt tt it

TOTAL 1.193 (28) 933 (33) 442(26) 475(34) 3.043(49) 419 (24) 268(23) 365 (26) 1.052 (38)

%tr. number of indisiduals of Serinhus politus. Genje nemus linentus, Hyperprosopon
getteum, and Phanerodon furcerus collected in gilt nets set on the 9.1- and 13.7-m iso-
baths during 1980.

9.1 m 13.7 n
Depth

Station DL SONGS 50-0 SMP TOTAL DL SONGS SMP TOTAL

Repitcatesi 30 20 10 12 72 !? 12 12 36

Sertphus politus

Feh 23 1 28 44 102 11 8 16 35

Apr 26 14 5 105 150 31 28 28 87

'Jun 177 32 23 23 255 24 30 20 74

Aug 210 222 95 ft 527 ft tt it

Dec 8 24 17 tt 49 tt it it

TOTAL 444 299 168 172 1.083 66 66 64 196

r.enyonemus lineatus
~7eh 48 25 35 40 148 112 29 101 242

-Apr 21 3 5 5 34 19 22 19 60

Jun 89 5 14 0 108 17 4 0 21

Aug 137 51 30 ft 218 tt it it

Dec A 2 12 ft 22 ft it it

TOTAL 303 A6 '% 45 530 148 55 120 323

Hyperorosopon argentews
Feb 6 6 19 28 59 0 ~1 1 2

Apr 0 3 1 9 13 1 5 3 9

'Jun 2 7' 6 2 17 2 1 5 8

Aug 8 7 0 ft 15 ft it - tt

Dec 1 12 10 ft 23 tt it if

TOTAL 17 35 36 39 127 3 7 9 19

Phanerndon turcatus
Feh ! l 0 7 9- 4 4 6' 14

Apr 3 0 0 7 10 6 2 11 19

Jun 0 3 2 22 27 50 9 ** 73

Aug- 27 16 0 tt 43 tt it it

Dec 19 38 18 tt 75 tt tt tt

TOTAL' 50 58 20 36 164 60 15 - 31 106

t Number of rep 11 cates per survey: 9.1 n . OL (6). SONGS (4), 50-0 (2). SMP (4); 13.7 n four in each area,
it All PMP (9.1.n SMP; 13.7.n DL. SONGS. and SMP) stations were not sampled during the August and December

1980 surveys.

.
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Table 6A 2. The rank order of abundance of fish species collected by gill nets set on
,

the 9.1.and 13.7-m isobaths during 1980. The safnpling locations were
'

Don Light (DL),500 m upconst of and adjacent to the Unit 1 Discharge
(SONGS), and San Meteo Point (SMP).

DEPTM 9.4 n Issath ,
13.F n Isohatn50Rviv . FE8RuART APtll JUNE AOGuST DECEMBE R TOTAL figguART . . APRIL JUNE YOTAL GRANDZONE DL 50 % 5 SMP OL 50 % 5 $MP DL 50 % 5 SMP DL SONGS DL $0%5 9. In DL 50Nr.5 5MP OL 50 % 5 SMP OL 50hG5 SMP ll. 7s TOTAL

H(TE4000milDAE
neteradoatus fraaelset

AL5PTTMI-
. . . . - . . . - . - - 18 37 . . . . - - - - . . 42

Ato,tas wptavs
CAlflGTHT=T5At

. . . - . . 12.5 . . . . . 47 *
, . . . - . . . . 53.5

Carcharbta a renotes - . . - - 21 . . 4F - . . . - - - . . - $3.5iGTe'I s caftforalcos
. .. . - -

.- 12.5 11 13.5 12.5 4 - 4
7 6 12.5 - 8 14 5.5 6 11 . . . . 12.5 14 5 11.5 13Trish ts sentresctate 7.5 12.5 3.5 7. a.5 - . 11.5. 6.5 13 - 10 . - . . . 12.5 14.5 18.5 15

.
50liAITMF .

hv_ ales eraatales 2 5 9 1.5 2 - 3 8.5 * . . F 18 5 2 2 2 5 6 . . . . 3 3Pt ATVIIllTEIME
DTeVrE4 Tats trtsertate . . . . . . 8.5 - . . 21 . . 33 . . . . - . - . - - 37eAnn
RJa a taernata- . - - - . . - - - . . . . . . - - 11.5 . . - - - 34.5 53.5CLbruGAE
Sardtaops 3 caerutevs - . 20.5 . . . . . . . . . - 47 . . . . . . . . . . 53.5E4MIYT54
Anchos conpressa - 18.5 . - - - '. . .' . . . . 41 . . . . . . . . . . 53.5Taq~Tailts nordas 13,5 . . . . . . . . 10 . . .SATWXt1ETUTDAE 28 - . . - - . - . . . 33.5Portrnthys myrtaster

OriiTDTTBC
. . . . . . . . . . 21 . . 41 . - - . . - - - - - $3.5scrtoest - 18.5 - . . . . . . . . - - 47 . . . . . . . . . . 53,5

'

. Athertaops af flats . . . . . . . . . . . . _ 32 26 . . . . . . . . . . 31It her t a<.eiti MTTYarat eas t s 5.5 1 12.5 4 13 - - - - - 21 2 a 3 . . . - - . . . . 5
5tWRMDAE

Paralabran stathratus . 12 15 . . 12.5 - . 4 . - '. . 18 e . . . . - 9.5 12.5 3 13 14.5Paref ahram naivTatoTisciatus . . . . . . . 16.5 . . . . . 47 - . . . . . . - ,. . 53, gFJaiahren MVer 13.5 10.5 5 5.5 - 10 6 16.5 3 5 18.5 s 16 10 3 3 5.5 4 9.5 - 4 5 7 5 sPsTITTrulGTTDAE
Anisotrenus davidseats '
Tia'ETT7aTlYo7 ate'aTis

. 18.5 . . . 7 . . . . . 14 14 22 . - . . . . . . . .
- . . . -- 12.5 . - 13.5 - . . . 30.5 12.5 . . . 9.5 . 15 . . 27 28

24.5ScTETEMIF
Ehetiotrens saturaun 9. 5 10.5 9 .. 13 3 12.5 2 5.5 F.5 6 1 10 6 10.5 8 5. 5 6. 5 - - 6 4 . 6 6
Tyaosc ton a4t i t s . 13 4 .. 3.5 15.5 . . . . I4 14 10 15f*aFo**nus Haestos 1 2 2 3 5 7 2 3 - 2 2 5.5 6.5 2 1 1 1 2 2 2 3 8.5 - 1 2

5 4 . . . - 12.5 14.5 7 11
-

4_*gcirrhus undulatus 4 7.5 - 5.5 9 19.5 5 5 10 7.5 . 4 10 8 5.5 15 9 6.5 9. 5 6.5 9. 5 16 14.5 10 9
. hacedor stiarasti

larTp%T jioTTTpf" .
33.5 18.5 12.5 . . . - . F. 5 . . . - 24 10.5 s 13 - . . . . . 15 22

3 3 1 1.5 l 1 1 1 1 1 1 5.5 3 1 4 4 3 1 1 1 2 1 1 2 I
ter+aa coacador

stNTTIT5AE
. . . . . . - 16.5 - . 9 - 2 11 . . . . . . . ja,g 34,g g2Ctre11a af ortreas

Sc3PTf!TDAc
- . . - - to . . . . 21 . - 23 . . . . . . . gg,g 34,5 33Modtaivaa cattfaratensts . - 10.5 . . - 15.5 . . . . . . 21.5 30.5 . - 9 . . . . . . 27 74



The rank order of abundance of fish species collected by gift nets set onTable 6A 2. -
the SLI.and 13 7-m Isabeths during 1g00. The sempling locations were
Don LiWit (DLis500 m upcoast of and ediscent to the Unit 1 Discharge
ISONGS), and San Meteo Point (SMP). (Continued)

13.7 m Isabeti

Aoul57 Ot ttMste TOT AL FIBAOET APRIL . set TOTAL GRAND
e.1 n Isahata

Sunytv FERRUA#f . APflL JIfMt . IMP DL 50NG5 DL SONGS9.1m DL 50mG5 SMP DL 50hG5 W OL 50 % 5 5MP 13.Fe TOTALOtpfn

NME OL $0nr.5 $MP DL 50hG5 SMP ' DL 50E5
. . . . . . . . . - 28

21 . 21.5 25
16 . . 9 . . . - - 27 16.614810TfT f DAt 13 . . . . .

A 18.5 . .
. - 21 26

. . . . . 15.5 . . 13.5 7.5 3 14 33.5 6 - 9.5Aryhtstschus arteeteus_ .

. . 8.5 . 13.5 . . .. . 13 . . .

freayTitTJ frenet s. . . . .

13 1% S . 16.% . . . 14 14 23 . . - . 9.5 - - 10 . 24 23
be egeresV

. . . . . 2 14.5 8 10tyw_to

- faMotoca jecisM . IR.S . # 0.S 6.5 2 - a . 12.5 F.5 14 5 9 4 31 17.5 11.5
.3.5 4 9.5 ;6 4.5 9 7DENT c thy, ,ecce .

FyWyrsjof a ejsteum_ S.5 4 3 . 6.9 4 8.5 4 10 F.5 F.S 14 4 7 . 15 IF.S 11.5
. . . 42

6 . . . . . . 37 . . . . .. - .

liicrometrws micens - 18.5 . . 13 - .- .
s.S 2 3 5 3 3 4 s 8 7 3 6 3 1 3 2 4 4

NeTerJd'fvecet'ws 13.5 18.5 6 7 .

19.5 . 32.5 . . 11.5 . 14 21 - 15 17.5 11.5 . 6.5 9.5 6 F II.5 19
% .

WaikEs7 emotes . . 20.5 . .

Chrant s n
. . . . . . . . . . . . . Il . . . . . . . 34.5 53.6

PWLWTUR
. .

20.5 . . . . . . . - - . 33 . - - . . . . . . . 37

gsg' pu ctIptaatss ruTIrvados 9.5 .

13 . . . . . 4.5 16.5 21

F . . . . 8.6 . - 21 18 20 . .
. .

9.5 14 18
. . . . . 53.gLAca wac

Heltcheeret sanittartus
.

. . . . . . . . 47 .

15
. .

11.5 . . . 6
ffGT.TTs~iatifienTcT ^

. .

20.5 . .

19.5 8.5 12.5 %.5 11 11.9 9 - IF .. .

3 pechrun . 18.5 . . .

ergentea . . . . . . . . . . 21 . . 47 - . . . . 6.5 . - 14.5 29.5 37

Meterestiches restratus . . 20.5 . . . . . . . . . . 47 . 15 13 . . . 15 16 - 21 31

12 . . . . 3.5 . . . . 21 g4

FoEeTTa'o~oKTcus . . . . . . . . - . . 14 . . . . . . . 35 . - 34.5 42SCIDMIDAt
. 9 . 8.5 . . 4 . . 4 21 . .

47%erde cht tteests

SitMTEToAt
. . . . . . . . . . . . . . . - . . . . 35 . . 34,5 g3.5

Pepro.s sintittnus

Scorpeena 3uttata 13.5 18.% 16 . . to 12.6 . F.S . ?! 14 21.5 19 . 16 . . . . 9.5 8.5 . 16.S to
5ChitBThTfiAt

. . . . . . . . . . . 9.5 29 w 42
. . . . . .

21 . . 3F . - . . . . . . . . 42
Lhestes atrPFe'a$ . . - .

13 . . . . .

WesTei eartccates . . . .

43 . . . . . - . . 47 . . . . . . . . . . g3.g
. 42

LWeittes greates . . . .
. . . . . 37 . . . . . . . .

.F 24 33.5. . .

'whastes restreTTi9er. . . 16 . .

19.5 - . . . . . - 47 . . . . . . . -

bhastes serriceps . . . . . . . . . . . . . . . . 17.5 . . . . . . 34.5 53.5
'. . . .

%Teiles serrenotaes

. . . 21 . . 47 . . . . . . . . . . g3,g

COTTIDAl~
. . . . . . .

16.S . . . . 21.5 37 . . . . . . . . . . 42
tectocottes armatus
Forte ~eMc tWis hecreratus . . . . . . .

53,5T
. . . .

C t therf rat hn it ts wevs 13.5 - - . . . . . . . . . . 47 . . . . . .

5 - . 24 3590TRTDAE
. . . . . . . . . . . . .
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Figure 6A-2. Length-frequency histograms of Ser/phus po//tus derived from gill net sem-
pies from the 9.1 and 13.7 m ischeths in the following areas during 1980:
Don Light (DL),500 m upcoast of and adjacent to the Unit 1 Discharge
(SONGS), and San Meteo Point (SMP). The number of replicates collected
per year is indicated by R and number of individuals by N. Sex ratios
(Males: Females) are also presented.
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collected per year is indicated by R and number of individuals by N. Sex >

e

ratios (Males: Females) are aho presented. e
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6B. FISH IMPINGEMENT

The impingement study was conducted in compliance with Environmental Tech-
nical Specification (ETS) Section 3.1.2.a(2) Heat Treatment, and ETS Section 4.2
Normal Operation, to provide data on the fish impinged by SONGS Unit 1.

METHODS

A detailed descriptin of impingement sampling methods is given in ETS
procedures for both nomal operation (SCE R&D Procedures EMP 25-5-25) and heat
treatments (SCE R&D Procedures EMP 25-5-58). A general review is presented
below.

Nomal Operation

Samples are collected at least weekly during normal flow operations.
These samples are based upon a period of 24 hrs of continuous operations.
Abundance data collected on an operational period of less than 24 hrs will be
standardized to a 24 hr operational period. Due to irregular flow scheduling
resultir.g from station shutdown, fish samples in 1980 could on.ly be taken during
the months of January, February, March, April, June, and July.

The data collected consists of the total nanber of taxa, number of indi-
viduals per taxon, and the aggregate weight per taxon of fish impinged en the
traveling screens and bar rakes during the sampling period. Standard length
for a maximum of 125 individuals per select species and sex for a maximum of
50 individuals per select specier re also detemined.

Heat Treatment

During each heat treatment, fish collected by traveling screens and bar
rakes were identified, enumerated, weighed, and measured. Data collected is the
same as described for nomal operation sampling.

RESULTS

Fish impingement data collected during 1979 were obtained from two heat
treatment, and 32 normal operation samples. A sunmary of the data collected are
presented in the following tables. The number of individuals and aggregate weight
per taxon are sunmarized for nomal operation and heat treatment collections.

A more detailed breakdown of the data by individual sample is presented in
the Comprehensive Data Supplement (SCE 1981). In addition, a detailed sumary of
length and sex data of impinged fish as well as abiotic parameters measured at
the time of sampling are presented in the Supplement.
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Table 6B-1. TOTAL NUMBER AND WEIGHT OF FISH APPEARING IN 32 NORMAL
OPERATIDH SAMPEES TAKEN AT SAN ONOFRE UNIT 1 IN 1980.

------------------------- PLANT 2 SAN ONOFRE UNIT:1 ------------------------

SPECIES NAME COMMON NAME COUNT WT(KG)
ALOPIAS VULPINUS PELAGIC THRESHER 1 9.98AMPHISTICHUS ARGENTEUS BARRED SURFPERCH 74 5.55ANCHOA COMPRESSA DEEP BODY ANCHOVY 482 5.75ANISOTREMUS DAVIDSONI SAROD 50 8.10ATHERINOPS AFFINIS TOPSMELT 167 5.41ATHERINOPSIS CALIFORNIENSIS JACKSMELT 3269 407.78BRACHYI5TIUS FRENATUS KELP SURFPERCH 33 1.42CHEILOTREMA SATURNUM BLACK CROAKER 20 3.45CHROMIS PUNCTIPINNIS BLACKSMITH 2 0.12CITHARICHTHYS STIGMAEUS SPECKLED SANDDAB 269 3.12CYMAT0 GASTER AGGREGATA SHINER SURFPERCH 148 4.08CYNOSC11N NOBILIS WHITE SEABASS 16 4.31DAMALIChTHYS VACCA PILE SURFPERCH 20 4.82EMBIDTOCA JACKSONI BLACK SURFPERCH 91 7.01ENGRAULIS MORDAX NORTHERN ANCHOVY 3219 24.57GENYONEMUS LINEATUS WHITE CROAKER 7014 445.05GIRELLA NIGRICANS OPALEYE 59 42.53GYMNOTHORAX MORDAX CALIFORNIA MORAY 1 2.04GYMNURA MARMORATA CALIFORNIA BUTTERFLY RAY 11 22.45HALICHOERES SEMICINCTUS ROCK WRASSE 2 0.68HERMOSILLA AZUREA ZEBRAPERCH 1 1.13HETERODONTUS FRANCISCI HORN SHARK 5 3.62HETFROSTICHUS R0 STRATUS OIANT KELPFISH 60 4.43HYPERPROSOP0N ARGENTEUM WALLEYE SURFPERCH 6931 229.11HYPSDBLENNIUS JENKINSI MUSSEL BLENNY 11 0.46HYPSOPSETTA GUTTULATA DIAMOND TURBOT 35 9.68HYPSYPOPS RUBICUNDA GARIBALDI 5 2.05LEPTOCOTTUS ARMATUS STAGHORN SCULPIN 2 0.28LEURESTHES TENUIS CALIFORNIA GRUNION 1143 22.53NENTICIRRHUS UNDULATUS CALIFORNIA CORBINA 246 53.07NERLUCCIUS PRODUCTUS PACIFIC HAKE 1 0.45MICROMETRUS MINIMUS DWARF SURFPERCH 42 1.23MUSTELUS CALIFORNICUS GRAY SM00THHOUND 23 14.05MYLI0BATIS CALIFORHICA BAT RAY 29 204.39OTOPHIDIUM SCRIPPSAE BASKETWEAVE CUSK-EEL 115 9.92OTOPHIDIUM TAYLORI SPOTTED CUSK-EEL 12 1.58OXYJULIS CALIFORNICA SENORITA 1 0.23PARALABRAX CLATHRATUS KELP BASS 4 0.85PARALABRAX NEBULIFER BARRED SAND BASS 60 10.83PARALICHTHYS CALIFORNICUS CALIFORNIA HALIBUT 91 16.85PAROPHRYS VETULUS ENGLISH SOLE 2 0.57PEPRILUS SIMILLIMUS PACIFIC BUTTERFISH 751 30.11PHANERODON FURCATUS WHITE SURFPERCH 909 33.20PIMELOMETOPON PULCHRUM CALIFORNIA SHEEPHEAD 1 0.73PLATYRHIN0!OIS TRISERIATA THORNBACK 68 30.03PLEURONICHTbYS COEN05US C-0 TURBOT 21 5.72PLEURONICHit.'YS RITTE2I SPOTTED TURBOY 25 3.49PLEURONICHisv5 VERTICALIS HORNYHEAD TUR80T 8 0.67PORICHTHYS HYRIASTER SPECKLEFIN MIDSHIPMAN 7 3.29PORICi)HYS NOTATUS PLAINFIN MIDSHIPMAN 169 15.78t

RAJA BIN 0CULATA BIG SKATE 1 1.47RHACCCHILUS 70XOTES RUBBERLIP SURFPERCH 23 1.23RHINCBATOS PRODUCTUS SHOVELHOSE GUITARFISH 43 18.32ROHCA00R STEARHSI SPOTFIN CROAKER 267 138.44SCORPAYNA GUTTATA SCULPIN 137 19.10SCORPAINICHTHYS MARMORATUS C A B EZON 3 1.02SEBASTES AURICULATUS BROWN ROCKFISH $ 0.85SEBASTdS PAUCISPINIS BOCACCIO 2 0.05SEBASTES kASTRELLIGER GRASS ROCKFISH 13 2.83SEBASTES SERRANDIDES OLIVE ROCKFISH "9 18.48SERIPHUS POLITUS QUEENFISH 66263 1528.88SQUALUS ACANTHIAS SPINY DOGFISH 60 138.12SYNOMATHUS PIPEFISH 20 1.18TOPPED 0 CALIFORNICA CALIFORNIA ELECTRIC RAY 34 562.69TRI AKIS SEMIFASCI ATA LEOPARD SHARK 20 7.27UMBRINA ROHCADOR YELLOWFIN CROAKER 74 5.10UROLOPHUS HALLERI ROUND STINGRAY 237 87.44V0MER DECLIVIFRONS PACIFIC MOONFISH 1 0.23XENISTIUS CALIFORNIENSIS SALEMA 77 2.66XYSTREURYS LIOLEPIS FANTAIL SOLE 2 0.22TOTAL SPECIES 93117 4253.63
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Table 6B-1. TOTAL NUMBER AHD WEIGHT OF FISH APPEARING IH 1980 HEAT
TREATMENT OPERATIONS AT SAN OHOFRE UNIT 1.

----------- ------------ P L A N T : S AN O H O F R E UNIT:1 -------------------------

SPECIES NAME COMM0H HAME COUNT WT(KG)

AMPHISTICHUS ARGENTEUS BARRED SURFPERCH 1 0.11
ANCHOA COMPRESSA DEEP BODY ANCHOVY 45 0.50

ANISOTREMUS DAVID 50HI SARG0 33 14.18
ATHERINOPS AFFINIS TOPSMELT 165 4.47

ATHERINOPSIS CALIFORHIENSIS JACKSMELT 201 22.23
CHEILOTREMA SATURNUM BLACK CROAKER 23 2.84

CHROMIS PUNCTIPINNIS BLACKSMITH 3 0.23
CTMAT00 ASTER AGGREGATA SHINER SURFPERCH 1 0.11
CYNOSCION NOBILIS WHITE SEABASS 3 1.59
DAMALICHTHYS VACCA PILE SURFPERCH 8 2.27
EMLIOTOCA JACKSOH1 BLACK SURFPERCH 22 3.74
ENGRAULIS MORDAX NORTHERH ANCHOVY 11 0.16
GEHYONEMUS LINEATUS WHITE CROAKER 23 2.50
GIRELLA HIGRICAHS OPALEYE 18 13.61
HETEROSTICHUS ROSTRATUS GIANT KELPFISH 3 0.34

HYPERPR050P0H ARGENTEUM WALLEYE SURFPERCH 3900 170.66
HYPSOBLENNIUS JEhKINSI MUSSEL BLENNY 3 0.05

HYPSYPOPS RUBICUNDA GARIBALDI 3 0.80
LEURESTHES TENUIS CALIFORHIA GRUNIDH 21 0.28

MENTICIRRHUS UNDULATUS CALIFORNIA CORBINA 4 0.45
OTOPHIDIUM SCRIPPSAE BASKETWEAVE CUSK-EEL 1 0.11
OTOPHIDIUM TAYLORI SPOTTED CUSK-EEL 1 0.23

4

PARALABRAX HEBULIFER BARRED SAND BASS 149 19.05
PARALICHTHYS CALIFORNICUS CALIFORHIA HALIBUT 3 0.34
PEPRILUS SIMILLIMUS PACIFIC BUTTERFISH 2 0.05
PHAHERODON FURCATUS WHITE SURFPERCH 11 1.02

PIMELOMETOPON PULCHRUM CALIFORHIA SHEEPHEAD 7 6.35

PLATYRHIH0101$ TRISERIATA THORNBACK 1 0.57
ROHCADOR STEARNS1 SPOTFIN CROAKER 8 3.85

SCORPAENA GUT 1ATA SCULPIN 62 5.67
SCORPAENICHTHYS MARMORATUS CABEZON 3 1.13
SEBASTES RASTRELLIGER GRAS 5 ROCKFISH 23 4.08

SERIPHUS POLITUS QUEEHFISH 617 34.70
SQUALUS ACANTHIAS SPIHY DOGFISH 2 3.29

TORPEDO CALIFORNICA CALIFORNIA ELECTRIC RAY 4 74.39
UMBRINA ROHCADOR YELLOWFIH CROAKER 19 1.82
UROLOPHUS HALLERI ROUND STINGRAY 7 3.07
XENISTIUS CALIFORNIENSIS SALEMA 5 0.05

TOTAL SPECIES 5416 400.89
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