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. ABSTRACT 

The proposed action is the designation or an ocean disposal 
site for dredged material off San Diego, California. The site 
will be used in conjunction with dredged material disposal for 
Federal projects and.permits issued under Section 103 of the 
Marine Protection, Research and Sanctuaries Act of 1~72, as 
amended. The interim site, referred to as LA-5, has been used 

·ror disposal of·material dredged from the navigation channels of 
San Diego Harbor since the 1970s. 

Continued use of the site is not expected to cause any 
significant long-term adverse environmental effects. The 
sediments and the benthic community have been altered by 
previous disposal operations at the proposed site. The 
smothering effect on the benthos caused by sediment inundation 
is expected to continue, but it is not considered to be a 
significant environmental impact at the LA-5 site. Water 
quality impacts, which are temporarily experienced during 
disposal operations, are expected to be minimal. Short-term 
effects on inhabitants or the water column will be negligible. 
Few of the potentially adverse environmental effects or dredged 
material disposal at the proposed site are likely to be 
irreversible or involve any irretrievable commitment of 
resources. A management plan, to be developed in a subsequent 
document by EPA and COE as a major part or the site designation 
process, will ensure tbat environmental impacts do not become 
significant. 

The seven major alternatives considered in this dratt 
environmental impact statement are: 1) Ho Action, 2) Delayed 
Action, 3) Landfilling of Port Areas,_, Landfilling at Sanitary 
L'andfills, 5) Beach Nourishment, 6) Ocean Disposal at the LA-5 
Site, and 7} Ocean Disposal at Two Alternative Ocean Sites. 
After detailed field investigations and analysis of each 
alternative, the U.S. Army Corps of Engineers, Los Angeles 
District determined that ocean disposal at a designated dredged 
material disposal site was the only viable alternative for the 
proposed action. Tbe three sites considered ror designation 
include: the LA-5 site, a shallow water site, and a deep water 
site. The preferred alternative identified in this 
environmental impact statement is the designation of the LA-5 
site for continued use. This decision is based on the lack of 
significant long-term environmental impacts at the LA-5 site, 
the potential for disposal activities to adversely affect the 
alternative sites, and the demonstrated need tor an ocean 
disposal site for dredged material. 
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TDS 

TSP 

TSS 

USCG 

- ziv -

Joint Water Pollution Control Project 

Los Angeles County Sanitation District 

limited permissible concentration 

molybdenum 

U.S. Minerals Management Service 

manganese 

Marine Protection, Research, and Sanctuaries Act of 
197 2 

National Environmental folicy Act 

National Marine Fisheries Service 

National Oceanic and Atmospheric Administration 

Notice of Intent 

nitrogen oxides 

outer continental shelf 

Ocean Dredged Material Disposal Site 

ozone 

Port Access Routes 

lead 

polychlorinated bipbenyl 

hydrogen ion concentration 

Resource Conservation and Recovery Act 

Southern California Coast~l Water Research Project 

selenium 

State Historic Preservation Officer 

total di,ssolved solids 

total suspended particulates 

Trattic Separation Schemes 

U.S. Coast Guard 

Zn zinc 
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List of Measurements 

cm/a centimeters per second 

tt feet 

g/m2 grams per square meter 

g/C/m2/day grams per Centigrade degree per square meter per day 

km kilometers 

m meters 

mg/1 milligrams per liter 

mg/m 2 milligram.s per square· meter 

mm millimeters 

m3 cubic meters 

mph miles per. hour 

n.mi. nautical miles 

ppt parts per thousa·nd 

ug/g microgram per· 

ug/kg microgram per 

ug/l mic~ogram per 

um micrometers 

yd3 cubic yards 

1 fathom = 1.829 meters 

1 meter = 3.281 teet 

gram 

kilogram 

liter 

Conver:sions 

1 nautical mile= 1.852 kilometers 

1 kilo■eter = o.6214 statute miles 

cubic ■etera = 1.308 cubic yards 





S.1. IHTRODUCTIOH 

. S-1 

IXBCUTIVE SUMMARY 

Tbis Bnvironmental Impact Statement (EIS) evaluates tbe 
designation or an ocean dredged material disposal site (ODMDS) 
located southwest ot San Diego Bay in aoutbern California 
(Figures S-1, S-2). The Environmental Protection Agency (BPA), 
Region 9 is issuing this BIS, in close cooperation with the Army 
Corps ot Engineers (COE), Los Angeles District, according to 
Title I ot the Karine Protection, Research and Sanctuaries Act 
(MPRSA) ot 1912 and as required by IPA' a national policy on the 
designation ot ocean disposal sites (39 FR 37119, October 24, 
1914). 

The EIS bas been prepared to document compliance with EPA's 
site designation criteria at 40 CFR 228. A tull range of 
alternatives bas been examined to· determine the· best means for 
managing ocean disposal ot dredged material. The goal of thi~ 
management program is to authorize disposal of dredged material 
without unr.easonable degradation ot the ocean with respect to 
human healtb and the marine environment. 

The preferred alternative is to designate tbe LA-5 site, as 
the site tor disposal or dredged material from the Port of San 
Diego and the San Diego· laval Stat1·on. This site has been used 
as an interim disposal aite since tbe 1970a. Maintenance-- dred-

_ging of cbannela_and exp~nsion. or dock capaciti~a in San Diego 
Bay are essential to· sustain economic growth and st~ategic use· 
ot the ports. The designate·d. site· can be used tor the disposal 
or dredged material from Federal projects and permit 
applications only after tbe applicant establishes that the 
dredged material will not exceed tbe capacity ot the site and 
that t~e material is• in compliance vitb IPA and COE criteria and 
regulations. The LA-5 site and the two alternative ocean 
disposal sites vere evaluated according to IP!'s site selection 
criteria {40 CFR 228.5 and 228.6). lo advantages were found in 
moving tbe disposal site from the interim LA-5 location to a 
shallow water or a deep water location. 

A vide range ot alternatives were considered in the EIS to 
determine the moat suitable disposal site. These alternatives 
included: 

A. Ocean Disposal at tbe L!-5 Site (Preferred Alternative)~ 
B. Ro Action, 
C. Dela7ed Action, 
D. Landt1111ng in Port Areas, 
B. Landfilling at Sanitary Landfill Sites, 
P. Beacb Jour1ahment, 
G. Ooean Disposal at a Shallow Water Site (LA--), and 
B. Ooean Disposal at a Deep Water Site. 
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FIGURE S-2. MAP OF THE PROJECT AREA 
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Preliminary analyses indicated tbat alternatives other tban 
ocean disposal vere ei tber inadequa·te, not feasible, or more 
environmentally damaging. The major alternatives evaluated 
tbrough detailed environmental analyses were ocean disposal at 
the LA-5 site, a shallow water site, and a deep water site. The 
other alternatives were considered infeasible tor the adequate 
disposal of dredged material trom tbe San Diego Harbor area. 

S.2. PHYSICAL ENVIRONMENT 

Tbe three potential ocean disposal sites are ~ocated on the 
mainland sbelt otf San Diego, on the slope between this shelf 
and the Coronado Bank, and in the San Diego Trough. They are 
outer shelf, slope, and deep water regions, respectively. The 
slope site is tbe location of the interim disposal site, 
referred to as the LA-5 site. This area of tbe Southern 
California Bight is characterized by a narrow mainland shelf 
followed by a complex· series of basins and ridges. Prominent 
sediment depo31ts of sands and muds are present on the shelf, 
basins, and intervening slopes. 

Physical oaeanograpb1c conditions in the Southern 
Cal1torn1a Bight are dominated by tbe California current system. 
Tbia system consists ot the California Current, the California 
Undercurrent, the Southern California Countercurrent, upwelling 
conditions present from March to. June, and associated eddies 
tbat attect coastal areas. The oceanic currents that flow over A 
the shelf are complex and variable. Surface currents are • 
influenced by wind patterns, while the deeper currents are 
influenced by tbe tides, geostrophic currents, and complex 
submarine topography. Offshore San Diego, predominant current 
direction is to the northwest at net speeds ot 2-3 centimeters 
per second (cm/s}. 

Water quality at the LA-5 site is indistinguishable from 
the water quality or nearby areas. Temperature, dissolved 
oxygen, pH, salinity, turbidity, and concentrations or metals, 
oil and grease, and chlorinated hydrocarbons are not 
significantly ditterent rrom a nearby reference site. Water 
quality at the LA-4- sha11·ow water site and the ~P water s1 te 
are expected to be similar to that ot the LA-5 site. 

Sediment quality at the LA-5 site is significantly 
different trom a nearby reference site. A greater range of tine 
and coarse sediments are present, they are more poorly sorted, 
and concentrati9ns or aetals, pesticides and polychlorinated 
bipbenyls (PCBs) are higher. This is a result ot past disposal 
act1Y1ties during the interim designation period. 

8ed1■ents at the deep water site are relatively undisturbed 
by previous aot1v1t1es, although dissolved oxygen levels vould 
be lov as a result ot natural conditions at great depths. The 
deeper sediments, oomposed ot silts and olays, are expected to 
be tiner than the LA-5 site. Levels ot contaminants would be • 
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low; however, concentrations or some metals are naturally high 
in deep basin sediments because these ions are released in 
reduced, osygen-depleted environments. 

Sediment quality at the LA-4 shallow water site is expected 
to abov a ·•oderate degree or grain size alteration and 
contamination due to a limited amount or previous disposal 
activities._ 

A tield survey conducted tor this EIS indicates that 
disposal activities have caused significant changes in the 
characteristics of bot~om sediments. It permanent designation 
were approved tor dredged material disposal, sediment 
degradation would be a continuing effect at the LA-5 site, while 
it would be a new effect at the deep water site and a renewed 
ettect at the LA-~ shallow water site. 

S.3. BIOLOGICAL ENVIRONMENT 

The benthic community will be attected most by disposal 
activities at any of tbe designated disposal sites. Bentbic 
infauna and epirauna or the LA-5 site are typical or the 
southern California slope community (Jones and Fauchald, 1977) 
although diversity is depressed in comparison to a nearby 
reference site •. The benthic infauna of the deep water site is 
low in biomass and diversity (Bartman and Barnard, 1958; 
Fauchald and Jones, 1978b), while at the shallow water site it 
1s·more diverse and abundant than at the LA-5 site (SCCWRP, 
1973). 

Disposal or dredged material may cause lower species 
diversity and species~abundance ot infauna, epitauna and 
demersal rish at each site. Direct causes of these changes are 
smothering, alteration or sediment chtracteristics, the , 
potential increase in tbe concentration ot toxic substances, and 
increased body tissue burdens or som.e chlorinated hydrocarbons. 
This would be a continuation ot the observed conditions at the 
LA-5 site, a renewed effect at the LA-~ shallow water site, and 
a new etrect at the deep water site. Impacts to deep water 
intauna and epirauna may be less, than presently occurring at 
LA-5 because material reaching the deep basin will be dispersed 
over a greater area. 

Organisms such as plankton, pelagic r1sh, coastal birds, 
pinnepeds and cetaceans are not espected to be atrected by 
disposal activities in the ocean. Host ot tbe threatened and 
endangered apecies round in southern California waters do not 
require any or the potential disposal areas tor critical 
habitat. lo aigniticant impacts are ezpected on any or these 
organ1•••• 

There are tour State ecological reserves and a Rational 
Vildlite Retuge at Los Penasquitas Marsh in the vicinity or the 
LA~5 Site (Figure s-3). Two or the State reserves and refuges 
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are also designated as Areas or Special Biological Significance. 
The closest or these reserves, tbe Point Loma Ecological 
Reserve, is located approximately 6 nautical miles {nm1) (19 
kilometers or km) north ot the LA-5 site. This small underwater 
reserve vould probably not be impacted by the ODKDS disposal 
activities because ot the prevailing currents which carry any 
contaminants away trom this area. All of the other designated 
areas ot•biological significance are 12 or more nmi (22 or more 
km) trom the LA-5 site. No significant environmental impacts 
are expected to affect any or these State or Federal areas. 

S.-. SOCIOE~ONOM!C ENVIRONMENT 

The San Diego area is an important center tor commercial 
fishing. In 1983, about 85 million pounds of fish and marine 
invertebrates valued at $38.0 million were landed at San Diego. 
The fish species commonly landed at San Diego include tuna 
(yellowtin, bluefin, skipjack, and albacore), swordfish, Pacific 
bonito, and rockt1sh. Tbese accounted ror over 90S ot all 
landings during the 1981-1983 period •. In general, tbe 
productivity or most of the blbcks or origin in the vicinity of 
tbe LA•5 site increased over. the 1916-1981 period. Tbe annual 
fluctuations in the catch are more a reflection of the aarket 
demand tor fish, rather than tbe productivity of the blocks. 

~he Port or San Diego includes one ot the largest Navy 
establ.1.shments in the country.. It. is~ the b0111e base tor 1.20 .Navy 
ships, which constitute more than 18S of the Navy's active 
fleet. Areas offshore of San Diego are used exterisivelr for 
variou:s military operations. {Figure S--4) ... Although most of the 
military operations take place tar beyond the immediate coastal 
areas, trattic between the port and the operations areas is 
quite heavy. Annually, Navy ships make more than 7,000 trips in 
and out of San Diego Bay. · 

San Diego Bay is a major Naval, commercial and recreational 
center tor the southwest United States. The Navy has facilities 
at.the inner north end ot San Diego Bay. Between 1,200 to 1,400 
commercial and other vessels called annually at the Port of San 
Diego during the 1979-1983 period. While existing ship cbannnel 
depths and vidths appear adequate t~r the foreseeable planning 
period, growing ship size is expected to·continue placing 
areater demand on the need tor deeper channels. and expanded 
terminal areas in the long-term tuture. 

Tbere is no oil and gas development ortshore or San Diego 
County. In the Federal waters, some tracts vere proposed tor 
leasing aeveral times, but have been deleted as a result or 
State and local opposition. The State vaters within the three 
mile limit bave been designated by the State as oil and gas 
sanctuaries. Thia precludes any oil and gas development in 
these areas • 
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Sporttiahing in tbe San Diego area occurs out ot several 
harbors and at a number or piers (Figure S-3). In 1977 the San 
Diego area reported almost 150,000 anglers catching more than 
700,000 t1ah. Over 70 species ot tisb bave been recorded in the 
San Diego area aport catch. However, only 10 species are caught 
in large numbers. California Department or Fish and Game Block 
878, vhich contains the LA-5 site, is not a very productive 
block in terms of sport fisheries partly due to its distance 
from the shore, and partly due to the depth of water which is 
not suitable tor sporttishing. 

Most recreational boating is done close to the coastline 1n 
shallow waters (Figure S-4). Once the boats leave San Diego Bay 
at Point Loma, their destination usually is either to the north 
towards Los Angeles, or to. the south along the Mexican coast. 
There are approximately 4,000 boat slips in use and there is a 
high demand tor additional slips. 

The otrshore region ot southern California 1s believed to 
contain num~rous cultural resources (Figure S-4). There are 
over 50 known and recorded marine prehistoric sites in tbe inner 
basins or southern California extending trom Loa Angeles to San 
Diego. All or these sites are in State waters, close to sbore 
and relatively aballov. According to the Minerals Management 
Service (MMS, 1984), over 450 known historic shipwrecks have 
occurred in the inne~ banks area. There are 10 wrecks reported 
ott Point Loma, and· t9ur ott the San Diego area. The tract 
containing the LA-5 site as vell as· most other tracts in its 
immediate vicinity are·bigb probability cultural resource areas 
as a. result of these vrecks. 

As stated in MPRSA, no aaterials considered to be 
hazardous may be· disposed at an ODHDS •. Therefore, the potential 
tor health hazards is consi~ered to be minimal because increases 
in disposal activities beyond those permitted in the past 

.several years are not anticipated. Potential impacts to buman 
safety are considered very low because strict monitoring of 
traffic by the United States Coast Guard in the zone or 
operation vill be maintained. Public health and safety ettects 
are similar at the two alternative disposal sites. 

S.5. MAJOR CONCLUSIONS 

1. The preferred alternative is tbe tormal designation or tbe 
LA-5 site aa an ODMDS tor continuing use according to BPA 
directive 40 CFR 228.5 (e). 

2. Tbe alternatives ot Ho Action, Delayed Action, Landtilling 
in Port Areas, Disposal at Sanitary Landt111a, and Beach 
lour1ahment are not feasible, nor oan they accommodate the 
■ajor portion ot the dredged material ezpected to be 
generated by tuture dredging projects. 
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3. Compared to a nearby reterence aite and to aoae extent other 
aites in tbe area, tbe LA-5 aite baa a greater range or 
grain sizes and more poorly sorted sediments, elevated 
levels or trace metals and chlorinated hydrocarbons, oils 
and greases in the sediment, leas diverse infauna, less 
abundant epitauna, and less diverse demersal tish. 

•· Disposal of dredged material at the LA-5 site would maintain 
the conditions listed in Conclusion-3. Designation of the 
LA-• shallow water site as a permanent disposal site would 
reinstate these conditions, while disposal at the deep water 
site would introduce these conditions as new environmental 
impacts. Therefore, tbe LA-5 site is the most environment
ally suitable site tor disposal ot dred~ed material, 
primarily bec&use the environmental effects of disposal 
activities already exist and designation will prevent 
degradation of other areas. 

5. Disposal 1s not expected to have significant adverse effects 
on other aspects of the phy.sical and biological environment. 

6. Disposal is not expected to have significant ettects on 
socioeconomic resourc.es tor any of the three al tern a ti ve 
sites. 

7- The moderate, localized environmental effects of ocean 
disposal ot dredged material are c·onsidered acceptable in 
11gb t of tbe economic benef 1 ts of dredging and the 
infeasibility and/or adverse environmental effects of. 
alternative disposal methods. 

Tables s-1, s-2, S-3, and s-4 summarize the impacts and 
potential mitigation measures for disposal at the LA-5 site, no 
action, and disposal at the shallow water or deep water sites. 
Classes ot environmental impacts used in these tables are 
defined as: 

Class I - Significantly adverse impacts that cannot be 
mitigated to insignificance. This means tbat no measures 
could be taken to avoid or reduce these adverse etrects to 
insignificant or negligible levels. 

Class II - Significant adverse impacts tbat can be mitigated 
to insignificance. Tbese impacts are potentially similar in 
aigniticance to Class I impacts, but the severity or the 
impact can be reduced or avoided by implementation or 
mitigation measures discussed under each beading. 

Class III - Adverse but insigniticant iapacts, or no ettect 
anticipated. Ro mitigation measures are required tor these 
iapacta or ettects. 

• 
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Class IV - Beneficial impacts. These impacts would improve 
conditions relative to the preproject baseline conditions. 
They are further subdivided as significant or insignificant 
where applicable. 

Chapter 4 or this BIS describes these impacts in detail ·and 
discusses their signit~cance. 
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Table s-1. SUlllllary ot Impacts and Mitigation Measures tor tbe LA-5 Site 
(Jeter to test in Chapter - tor detailed explanation.) 

Impacts Potential Mitigation 
Measures 

c,ass SCO:e! C1l Term (2) 
Description I II III IV s L R s E 

PHYSICAL ENVIRONMENT 

Air Quality I I I 
Vater Qual 1 ty I I I 
- turbieli ty, DO X X I Jlo m.tigat1on. 
- trace metals, aeasures proposed 

I)l)Ts, PCBs, oils because effects 
and geases I I 1· are abort-term. 

Geology 
- aediment grain a:l.ze I I I 
- aediment quality 1 X I 

BIOLOOICAL miVIBOHMEHT 

Plankton· I X I 
Ielp I x, X 
Benthic Infauna X X I 

·Benthic Epifauna I X I 
Demersal. Fish I I X 
Pelagic F1Bb I I I 
Coastal Birds 1 X I 
Marine Mammals I I X 
Threatened and 
lndangered Species I I I 

Marine Sanctuaries 
and ASBS X I I 

(COHTIHUED) 

(1) = Scope Det1n1t1ons. 
S = aite, 1000 yd (914 m) radius tram center or designated ODMI>S. 
L • local, up to 1 mi outside of Site. 
a• region, beyond local n.c1D1ty of QDMDS. 

(2) a Tera 
S • abort, leas tban or equal to. 5 bours. 
I • atended, greater tban 5 bours. 

• 
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Table S-1 (oont1raued). Summary ot Impacts and N1t1gat1on Measures tor the 
L!-5 S1 te (Bet er to .. tezt 1n Chapter 6' tor detailed 
ezplana tion. ) 

Impacts Potential Mitigatio~ 
Measures 

Class SOOJ;!! ,,2 T12rm (22 
Description I II III IV s L R s E 

SOCIOECONOMIC ENVIRONMENT 

Commercial F1sb1ng 
- tish stocks I I X 
- fishing fleet safety X X I 
Commercial Shipping I X I 
- eatety I I .... x_ - - . 

• 80\IDding I X X 
- port access X I X 
011 and Gaa Developnent I I I 
Militaey Usage 
- trat'tic interference X. I I X 
~ _naval abip access I I X 
Sport Fishing I X I 
Otber Recreational 

Act1vitiea I I I 
Cultural Uses X I X 
Public Heal tb and Welfare 
- health I I X -- aatety I I X 

(1) • Scope Derimtions 
S • site, 1000 yd (91• m) radius trom center or designated ODHDS. 
L = local, up to 1 ma1 outside ot aite. 
R = region, beyond local vicinity ot Ol>MDS. 

(2) = Term 
S = abort, less than or equal to 5 ·hours. 
I a eztended, greater tban 5 bours • 
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Table S-2. SUllllla:ry ot Iapacta and Mitigation Measures tor t.be lo Action 
Alternative (Refer to tezt ill_ Chapter 4 tor detailed ezplanation.) 

Impacts Potential Mitigatiom 
Measures 

Ciass Scol2! (]) Term (2) 
Description I II lll IV s L R s E 

~YSICAL BNVIBOHHENT 1 X I 

BIOLOGICAL !NVIROHHENT J 1 I 

~OCIOICONOMIC ENVIRON-
MDT 

Commercial Shipping I '"' ' - 1 ·- -·-x 
and Military Use 

Public Beal t.b, Safety, 
Aesthetics I X X 

( 1) = s·cope Defin.1 tions 
S = site, 1000 yd (914 m) radius frcm center ot designated ODHDS. 
L = local, up to 1 m1 outside of site. 
R = region, beJond local vicinity ot ODKDS. 

(2) = Term-
S = abort, leas t.ba.a or equal to 5 hours. 
I = extended, greater than 5 bour:;s •. 

• 
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Table s-3. Summary of Impacts and Mitigation Measures tor the Shallow Water 
Alternative (Refer to text in Chapter 4 for detailed explanation.) 

Impacts Potential Mitigatio~ 
Measures 

. Class Sooee ( 1} Term (2) 
Description I II III IV s L R s E 

PHYSICAL ENVIROHMEHT 

Air Quality X X X 
ilater Quality X X X . 
- turbidity, DO X X X No citigation 
- trace metals, measures proposed 

DDTs,. PCBs, oils because effects 
and greases X X X are short-terc. 

Geology 
- sediment grain size X X X 
- sediment quality X X X 

BIOLOGICAL ENVIROUHElJT 

Plankton - X X X . ' 
Kelp -· X X X 
Benthic Infauna V X X. A 

Benthic Epifauna X X X 
De1:1ersal Fish X X X 
Pel~ic Fish X X X 
Coastal Birds X X X 
Marine Hammals X X X 
Threatened and 
Endangered Species X X X 

Marine Sanctuaries 
and ASBS X X X 

(CONTINUED) 

(1) = Scope Definitions 
S = site, 1000 yd (91!1 m) radius rror:i center or designated ODHDS. 
L = local, up to 1 nmi outside or sit_e. 
B = region, beyond local vicinity or ODMDS. 

(2) = Ter,n 
S = abort, less tban or equal to 5 hours. 
£•extended, greater than 5 hours • 
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Table S-3 (continued) • Summary ot Iapacts and H1 tip t1on Measures tor tbe 
Shallow Water Alternative (Rater to text in Chapter 4 
tor detailed e:rplanation.) 

Iapacts Potential Mitigation 
Measures 

Class Scope (1) Term (2) 
Description I II III IV S L R S B 

SOCIOECONOMIC BNVIROBHEHT 
. 

Commercial Fisbing 
- tiab stocks I I X 
- tisbing fleet safety I I I 
Commercial Shipping-. I I I 
- aa.tety I I I 
- ■ound1ng X X I 
- port access I I I 
011 and Gas Develo111ent I l l 
Military Usage 
- trattic interference I I X I 
- naval ship acce.,s· I .I I 
Sport F1ab1ng .. 

.. 
I I I 

otber Recreational: 
Activities X X X 

Cultural Uses X X I l · Close coord.1.m.tion 
Vit.b tbe SBPO to 
prevent damage. 

Public Bealtb and Veltare 
- healtb I l I 
- aatety I I I 

(1) • Scope DetiD:LtiODS 
S = a:lte, 1000 yd (914• a) radius tram center of' designated 0DMllS. 
L = local , up to 1 Dllli out aide ot S1 te. 
R • region, beyond local. Tic1D1ty or omms. 

(2) a Term 
S = abort, less than or equal to 5 hours. 
B = extended, greater tbu 5 hours. 

• 

-



S-17 

Table S-4. Summary ot lapacts and Mitigation Measures tor tbe Deep Water 
Alternative (Rater to tezt 1n Cb~pter, tor detailed ezplanation.) 

Impacts Potential. Mitigation 
Measures 

CJ.ass SCDJ:!! (1l Term l2l 
Description I II III IV s L R s E 

PHYSICAL EHVIBOHMENT 

.Ur Quality I X 1 
Water Quality I I I 
- turbidity, DO I I X 
- trace metals, DD'l's, 

PCB.s, oils and 
greases l I I 

Geology 
- sediment grain size I X l 
• sediment quality I X X 

8IOLOOICAL INVIRONMEHT 

Plankton X X X 
Ielp 1 X I 
Benthic Int auna X X I 
Benthic Epitauna I I X 
D•ersal Fiah I X l 
Pelagic Fiah I X X 
Coastal Birds X I 1 
Narine Mammals X X I 
Threatened and 
.Endangered Species x· X X 
Narine Sanctuaries and 

ASBS X X X . 

(CONTDW!D) 

(1) = Scope Definitions 
S = aite, 1000 yd (914 ■) radius from center ot designated ODMDS. 
L = local, up to 1 mi out aide ot a1 te. 
I • region, beyond local vic1DitJ ot ODKDS. 

(2) •Term 
8 • abort, leas tban or equal to 5 boura. 
B • uteD.ded, greater t.ban 5 bours. 
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Table S-4 (continued). SU11111arJ ot Impacts and Mitigation Measures tor tbe 
Deep Water llternative (leter to text 1D Cbapter II tor A 
detailed explanation.) W 

Impacts 

Class Scope ( 1) 
Description I II III IV S L R 

SOCIOECONOMIC ENVIBOHMENT 

Co•ercial Fishing I 1 I 
Commercial Shipping 
- illter!'erenc~ X I 
- port access I I 
Oil and Gas DeveloPDent I I 
Military Usage I I I 
Sport Fishing I I 
Ot.ber Recreational 
Activities I I 

Cultural Uses I I 
j Public Beal tb and 

Veltare 
- bealtb ·x I 
- aarety I I 

(1) = Scope Definitions 

Potential Mitigation 
Measures 

Term (2) 
S E 

I 

I 
I 
I 
I 
I 

I 
I 

I 
I 

S = aite, 1000 7d (914 a) radius rrom center ot designated ODMDS. 
L = local , up to 1 nmi out Side ot ai te. 
R = region, be7ond local rtci.nity or OI>MDS. 

(2) = Term 
S = abort, less than or equal .to 5 hours. 
£ = eztended, greater than 5 hours. 

-
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CBAPTEH 1. INTBODUCTION 

1.1. GENERAL INTRODUCTION 

1.1.1. Historical Background 

Tbe U.S. Environmental Protection Agency (EPA) designated 
the LA-5 ocean dredged material disposal site (ODMDS) (Figure 
1-1) as an interim site tor disposal of dredged material off San 
Diego, California. This was made possible through EPA's 
authority under Section 102 of the Marine Protection, Research 
and Sanctuaries Act (MPRSA) or 1972 (33 u.s.c. 1401 tl .!!.9..). 
The Act established a permit program for ocean disposal of 
dredged and nondredged material that mandated the determination 
or environmental impacts, designati·on of sites, enforcement of 
permit conditions and management or the disposal sites. EPA's 
regulations pertaining to MPRSA require that, during the interim 
period, tbe· effects of dredged· material disposal on the marine 
environment. ~e fully considered prior to final designation of a 
Site. 

Interim designation was originally issued for a three year 
period, but in 1980 EPA extended the interim designation of tbe 
LA-5 site and issued a schedule for final designation by 
February 1, 1983 as the· result of litigation {National Wildlife 
Federation v. Costle, 14 ERC 1600, _!! .ll.9.•• 1980). 
Subsequently, an extension until_ December 31, 1988 was granted 
(50 FR 6943 February 19, 1985) to allow completion ot field 
studies, environmental evaluation and preparation.of the 
environmentai impact statement (EIS). 

It is EPA's policy to publish an EIS for all ODMDS 
designations· (39 FR 37119, October 21, 19711). As a result of 
tbe need of the U.S. Army Corps. of Engineers (COE) tor an ODMDS 
orr San Diego, EPA requested that the COE, Los Angeles District 
prepare the disposal site EIS because they bad the necessary 
technical expertise to evaluate conditions on the San Diego 
Shelf and Basin and they issued permits tor ocean disposal at 
the interim site. EPA retains- responsibility for the EIS and 
related public coordination. 

Since 1917, COE has issued permits ror disposal of 
approximately 4.3 million oubic yards (y~31 ot dredged material 
at the LA-5 site (Table 1-1). Most of tbese permits were issued 
tor specific disposal projects. According to the information 
obtained by COE and the San Diego Unified Port District, the 
Port Authority uaed this site only once between 1977 and 1984, 
during tb• period February through June 1983. At that time, 
89,500 7;d 3 or dredged material vere disposed of at the site. 
Tbe COB~• ·not required to isaue itaelt permits tor Federal 
dredging projects; however, NEPA documentation is prepared in 
vbicb the need tor ocean disposal is evaluated. 
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SAN DIEGO .. 
. . ·-

I~~---. 
··.· . 
. -.. 

FIGURE 1-1. MAP OF THE PROJECT AREA 



• 

-

- 1-3 -

Table 1-1. Permits Issued by the COE for Disposal of Dredged 
Material at the LA-5 Site (a) 

Permit Amount of Actual Annual 
Year Final Application Disposal Disposal Under 

Action Taken Number Allowed ( b) COE Permits (b) 

1 977 17-0103 171,000 165,000 
77-0159 35.,000 34,000. 

197 8 78-0157 425,000 425,000 
197 9 -------- -------- -.a.- .. ~ .... -
1980 80-01 97 1,041,000 0 
1981 _..,.,..,_ ... ~ --------- -------
1982 81-0055 7 1 , 1 40 7 1 , 1 40 

82-006 9 201,000 201,000 
82-013 9 355,000 0 

1 983 80-0253 28,700 28,700 
82-01 93 300,000 300,000 
82-0167 17,000 17,000 
82-01 97 410,000 410,000 
83-0018 74,000 74,000 

1984 84-0026 331,800 331,800 
84-0162 60,000 60,000 

1985 84-176 35,000 35,000 
85-054 26,659 26,659 

1986 85-129 100 ,o 00 80 ,ooo. 
86-066 528,000 528,000 
86-084 68,000 0 
86-251 36.000 0 

TOTAL JJ,314,299 2,787,299 

Ca) All dredged material disposed was sil~/sand. 

(b) cubic yards 

Source: COE, unpubl isbed information, 1 987. 



The U.S. Navy and two private industrial establishments, 
National Steel and Shipbuilding Corporation, and Southwest 
Marine, Inc., have been the other major users or the LA-5 site 
over the past ten 7ears. The o.s. Navy bas disposed of more 
tban 1.5 m1i11on Jd3 and th~ two industrial concerns 
almost one million Jd 3 of materials at tbe LA-5 site. 

San Diego Unified Port District has a permit for dumping 
about 75~000 yd or material.at the LA-5 site as part of the 
development of East Basin tor marina development in 1984. They 
have also·indicated that per~lts for disposal of approximately 1 
million yd may be requested from COE over the next five years, 
if the proposed South Bay dredging project is authorized and 
implemented (San Diego Unified Port District, personal 
communication, April 1984). 

Prior to 1977, the LA-5 site was used occasionally for 
disposal of dredged material and no disposal of dredged material 
resulting rrom COE projects bas taken place at LA-5. The total 
amount ot material disposed at tbe LA-5 site from COE-permitted 
proJects bas averaged approximately 280,000 yd 3 per year, with a 
range between 17,000 yd3 and 425,000 yd3 over the past ten 
years. Future disposal act1vity is not expected to be greater 
than tbe historic use of the site because dredged material from 
newly planned port projects may be used for landfills in harbor 
area or harbor expansion projects. 

Dredging operations are usually short-term activities 
involving a few days or weeks in a given year. During the 
dredging period, barges make two to four trips a day depending 
upon the size of the barge. 

Formal designation or the LA-5 site would continue ocean 
disposal of environmentally acceptable material at this interim 
location. Permitted projects would include disposal of dredged 
materials rrom areas within the port that do not involve 
approved diked disposal plans and disposal or acceptable dredged 
material rrom areas v1thin the port, provided that there are no 
practicable alternatives to ocean disposal. 

1.1.2. Dredged Material Permitting 

Ose or the LA-5 site tor dredged material dispoaal will be 
assessed on an individual project ba~is 1n accordance with the 
provisions or EPA's Ocean Dumping Regulations (40 CFR 220-225, 
227-228) and COE•s dredged material disposal permitting process 
under Section 103 of MPRSA. Bach application ror a COE permit 
to dispose or dredged material at the LA-5 site is reviewed tor 
environmental acceptability 1n accordance with established 
guidelines and in compliance vitb mitigative restrictions 
tbat v1ll be defined in tbe tinal site designation BIS. Figure 
1-2 outlines tbe cycle used by EPA and COE to evaluate permit 
requests tor ocean disposal ot dredged material. • 
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APPLICANT OR COE PROPOSES DREDGING PROJECT 
NEED FOR OCEAN DISPOSAL ESTABLISHED 

APPROPRIATE INFORMATION GATHERED 

1) BULi SEDIMENT ANALYSES, 2) BIOASSAI/BIOACCUMULATION TESTS, 
3) CHARACTERISTICS AND COMPOSITION OF DREDGED MATERIAL, 

ij) ALTERNATIVE DISPOSAL TECHNIQUES CONSIDERED, 
5) SITE LOCATION, 6} HISTORICAL USE OF SlTE, 

7) DOCUMENTED EFFECTS OF PREVIOUS DUMPING, 
8) LENGTH OF TIME REQUIRED FOR OPERATION, AND 

9) EXISTENCE OF OR NEED FOR EIS 

COE DISTRICT ENGINEER NOTIFIES EPA REGIONAL ADMINIST~ATOR 

REVIEW BY EPA REGIONAL OFFICE 

EPA NOTIFIES DISTRICT ENGINEER OF 
NON-COMPLIANCE OF MATERIAL WITH EPA CRITERIA 

DISTRICT ENGINEER RE-EVALUATES 
!LTlNATIVES l 

EPA NOTIFIES COE OF 
COMPLIANCE WITH EPA 
DUMPING CRITERIA 

FEASIBLE ALTERNATIVE NO FEASIBLE 
AVAILABLE ALTERNATIVE, INFORM 

EPA ADMINISTRATOR 
AND CHIEF OF ENGINEERS 

PERMIT 
GRANTED 

CHIEF OF ENGINEERS 
CONSIDERS ALTERNATIVES 

I. 
10 FEASIBLE ALTERNATIVE REQUEST WAIVER 

I 
EPA ADMINISTRATOR ( SECRETARY OF ARMY SEEKS 
CONSIDERS WAIVER WAIVER FROM EPA 

·oun VUYEB J L RBFUSES vuvEa 
< I ---------~ 

PERMIT 
DENIED 

Figure 1-2. Evaluation Process tor Dredged Material Permit 
Review. 
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Dredged material must meet several COE criteria before it 
can be considered tor ocean disposal. The material can be 
disposed ot without turtber testing if it meets the tallowing 
criteria (33 CFR 227.13): 

A. The material 1s composed predominantly or rook, sand or 
gravel and it will be dredged from areas of high current or 
wave energy; 

B. The material is composed predominantly of sand, gravel or 
shell compatible in grain size with the receiving beach; or 

C. Tbe material is substantially the same as substrate at the 
proposed disposal site and it is from a location far removed 
from known existing or historical pollution sources so as to 
provide reasonable assurance of being unpol~uted. 

If the· material does not meet. tbese· criteria, EPA regional 
pol~oy requires that the material be subjected to bulk sediment 
analyses (including priority pollutant scarts, tests for 
organotin derivatives and other pollutartts identified by the 
California State Water Resources Control Board as p·otent1ally 
toxic substances); and· the liquid, suspended particulate, and 
solid phases must be subjected to b1oassay and bioaccumulation 
tests with .appropriate sensitive species. The suspended 
particulate and solid phase tests must not indicate significant 
mortality or sublethal effects, including bioaccumulation of 
contaminants. The liquid phase must comply with applicable A 
State water quality standards and Federal marine water quality • 
criteria. The liquid pbase should not exceed 0.01S of the 
concentration shown to be acutely toxic to the marine organisms 
used in the bioassay tests (33 CFR 227.13(a)(2)). In addition, 
the dredged material must not contain certain prohibited 
materials such as high level radioactive wastes or more than 
trace levels of certain other materials such as organohalogens, 
mercury compounds, cadmium, oil of all kinds, or known 
carcinogens (40 CFR 227.6). 

The liquid pbase or the disposal plume must be in 
compliance witn the limited permissible concentration (LPC) of 
contaminants after allowance tor initial mixing (40 CFR 227.27). 
When there are no applicable water quality criteria, the levels 
or contaminants in the receiving water may not exceed 0.01s of 
the concentration shown to be acutely toxic (33 CFR 227.27). Ir 
the dredged material is round to be unsuitable for ocean 
disposal, it must be disposed of by other means, such as a 
sanitary landfill or a diked disposal area. Otherwise, a 
dredging permit will not be issued. 

1.1.3. Dredging Operations 

Several alternative operational procedures for ocean 
disposal ot dredged material may be used. In general, dredge 
operations involve eitber bopper, clamsbell or hydraulic • 



- 1-7 -

techniques. The dredged-material is emptied into eplit bull 
barges with a capacity ranging trom 500 to 4,000 yd3. During 
tbe barge loading phase, attempts are made to mazimize the 
density ot dredged material so tbat the number of baul cycles 
can be reduced. 

Barges are towed by tug boats which travel tbe most direct 
route practicable between the project site and the dump site. 
Ocean dumping, wbicb can occur during permitted times, commences 
once the barge bas moved into the designated position within the 
disposal site. The site is typically an area with a 1 1 000 yard 
radius (920 meters or m). Material is released by opening the 
bottom of the split bull barge, or by pumping the contents 
through an onboard pipeline to _a submerged outlet. 

1.2. PURPOSE OF AND NEED FOR ACTION 

MPRSA requires EPA and COE to consider •human health, 
welfare, or amenities, or the marine environment, ecological 
systems, or economic potentialitiesn (Section 103(a)) in their 
evaluation or Federal projects and permit applications for ocean 
disposal or dredged material. As part or this evaluation, 
consideration must be given to utilizing ocean disposal sites 
designated by EPA pursuant to Section 102(c) ot MPRSA and 
4 0 C FR 2 2 8 • 1 2 • 

Since 1977, ocean disposal of dredged material permitted by 
COE Los Angeles Di~trict has been authorized at the LA-5 site 
Which has been designated by EPA on an·interi~ basis; Use of 
this site for ocean disposal has been an essential element· of 
COE's compliance with the requirements of MPRSA and their 
ability to carry out their statu~ory responsibility for 
maintaining the na~ion's. navigation waterways. 

In order to maintain waterways in San Diego Bay, COE 
considers it essential that an environmentally acceptable ocean 
disposal site be identified, evaluated, ant permanently 
designated tor continued use. This site may be used only after 
eacb dredging project has been r.eviewed by EPA and COE to 
certify tbat the proposed ocean disposal of dredged material 
complies witb the criteria and requirements or EPA and COE 
regulations. 

Dredged material rrom previous dredging projects in the San 
Diego area has been dumpe~ at sites on land and in the ocean. 
Locations or these disposal sites are decided on a case-by-case 
basis, depending upon environmental and economic considerations. 
COE tirst ezamines material dredged rrom San Diego Bay to 
determine it it 1a appropriate tor alternative means or disposal 
including, but not limited to, land disposal, beach nourishment, 
and oapping tecbniques. Pasi environmental investigations tor 
port dredging projects revealed that land disposal alternatives 
generally are not practicable due to tbe densely urbanized 
character ot the surrounding area. It ~hese alternatives are. 
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not appropriate, tben materials tbat comply with the BPA's 
environmental impact criteria ot 440 CFH 227 are usually dumped 
in the ocean. A designated ocean disposal site is required to 
meet COE's permitting needs. 

In this EIS several alternatives to ocean disposal of large 
amounts ot dredged material bave been evaluated in detail. The 
conclusions reached by this EIS have eliminated options other 
than ocean disposal due to feasibility of disposal and economic 
criteria. 

Final designation of the LA-5 dredged material disposal 
site will provide a long term means tor ocean disposal of 
dredged material principally from the Port of San Diego and the 
San Diego Naval Station within San Diego Bay. The Port of San 
Diego is an important commercial harbor. Foreign and domestic 
cargo ships annually carry as much as 2 million tons of cargo to 
and from thi~ port. The majority of these ships are deep-draft 
vessels. Additionally, naval vessels calling at tbe San Diego 
Naval Station include aircraft carriers, destroyers, submarines, 
supply and tender ships, amphibious vehicles, and others. 
Maintenance of channel depths and expansion of dock capacities 
are critical to sustaining the port as an important component of 
the national defense as well as State and national economics. 

COE requested that EPA permanently designate an ocean 
disposal site suitable for disposal of dredged material from San A 
Diego Bay. In response to COE's stated need, EPA and ~OE have • 
completed the necessary studies for selection and evaluation of 
the most suitable site for the ocean disposal of dredged 
mater1aJ (40 CFR 228.4(e)}. This document, prepared through a 
cooperative effort between EPA and COE, provides the public and 
decision-makers with relevant information to assess tbe impacts 
associated with the designation of the ODMDS serving the San 
Diego area. 

1.3. PROPOSED ACTION 

The proposed action is tbe designation or an ODMDS for 
continued use. A number of alternatives were considered to 
identity the most suitable and least environmentally damaging 
site. These included: 1) No Action; 2) Delayed Action; 
3) Landfilling in Port Areas; 4) Landfill at Sanitary Landfill 
Sites; 5) Beach Hourisbment; 6) LA-5 ODMDS; and 7) two 
alternative ocean disposal sites, the LA-4 shallow water site 
and a deep water site. 

Preliminary analyses indicated that all alternatives other 
tban ocean disposal were eitber inadequate, not feasible, or 
more environmentally damaging. Detailed environmental analyses 
were carried out tor the three ocean disposal· sites. The goal 
or tbia document is to identity the most suitable and least 
environmentally damaging site tor ocean disposal ot dredged · 
materials. Determination ot tbe need tor ocean disposal for 4I 
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individual Federal projects and COE permitted projects is 
accomplished as part ot the permitting process on a case-by-case 
basis; consequently, these determinations are beyond the scope 
of the EIS. 

The LA-5 site' and the two alternative ocean disposal sites 
were evaluated according to criteria established in EPA' s O_cean 
Disposal Regulations and Criteria. No advantages were seen 

-inmoving the site from tbe interim location to either the deep 
water or the shallow water location. Final designation of.the 
existing LA-5 ODMDS was determined to be the preferred 
alternative. 

1.4. AREAS OF CONTROVERSY 

In general, the issue of disposing of various materials in 
the ocean is controversial. This controversy tends to be 
focused on ocean disposal of materials such as radioactive 
waste, toxic chemicals,. explosives, etc. In sufficient 
quantities and at sensitive locations, these materials pose 
significant environmental hazards; however, disposal of these 
materials is not permitted at an ODHDS. 

Ocean disposal of dredged material bas not been 
particularly controversial historically because: 

A. The· permi.tted materi·al is exclusively composed: of. marine 
and/or estuarine sediment that bas passed stringent quality 
control criteria (33 CFR 227), 

B. Ocean disposal of tbis type of. material is not expected to 
have long-term adverse environmental effects, and 

C. Detailed bioassay and chemical tests are used to screen the 
material before ocean d~sposal is authorized. 

The findings or this EIS support the relatively noncontro
versial nature of ocean disposal or dredged material. There are 
no known major· areas or controversy vith concerned agencies that 
were contacted. Although there is indirect evidence that past 
disposal at the LA-5 site bas affected sediment characteristics 
and biota. these effects appear to be moderate in nature and 
localized. There is no evidence- ot regional environmental 
effects. Levels ot contaminants in sediments and tissues of 
organisms are not significantly elevated above those observed in 
organisms tram a nearby reference site. Despite beavy 
comme~cial, military, and recreational use ot tbe San Diego 
area, no aigniticant interterence between dredged material 
disposal and these oth,r uses bas been reported • 

.. One concern related to designatio~ or ocean disposal sites 
is the enforcement or the barge dumping location. Tbere is 
widespread concern that barge operators may sometimes dispose ot 
dredged material outside the dump aite. This praclice, known as 
•short-dumping,• is the disposal ot material prior to arrival at 
the designated site to save costs associated vitb a longer haul. 
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Under HPRSA, tbe United States Coast Guard (USCG) is 
assigned responsibility by the Secretary ot Transportation tor 
conducting surveillance of disposal operations to ensure 
compliance with the permit conditions and to discourage 
unauthorized disposal (33 o.s.c. 141T(c)). Surveillance is 
accomplished by means or spot checks or disposal vessels tor 
valid permits, interception or escorting of dump vessels, use ot 
sbipriders, and aircraft overflights during dumping. 

Alleged violations are referred by USCG to EPA for appro
priate enforcement action (33 u.s.c. 1415 and 40 CFR 22.36). 
Civil penalties include a maximum fine of $50,000, and criminal 
penalties involve a maximum tine of $50,000 and/or a one year 
jail term. If administrative enforcement action is not 
appropriate, the Department of Justice may be requested to 
initiate actions in court for criminal violations of the terms 
of MPRSA. 

1.5. ISSUES TO BE RESOLVED 

This EIS shows that the LA-5 s1te differs from a nearby 
reference site and other nearby sites in sediment 
characteristics,. abundance and diversity ot biota, and 
concentrations of sediment contaminants. In order to 
conservatively evaluate the environmental impacts associated 
with the proposed project, this. EIS assumes that the differences 
listed above are effects of past disposal ot dredged material at 
the LA-5 site. The possibilit~ that these differences are at, 
least partly du~ to naiural or human causative factors not 
related to dredged material disposal is discussed in Chapter 4, 
Environmental Consequences. 

COE bas collected data and evaluated previous reports to 
resolve issues related to environmental impacts from disposal of 
dredged material. Tbe dynamic nature of the coastal marine 
environment of the Southern California Bight bas made it 
eztremelJ ditticult to determine the exact causes· of effects of 
environmental variations observed in tbe vicinity of LA-5. 

Tbe mechanisms governing environmental characteristics at 
the disposal site will be significantly clarified through a site 
management program jointly developed and administered by EPA 
Region 9 and COE Los Angeles.District. The tvo Federal agencies 
will evaluate potential impacts through studies of the physical 
and environmental effects ot disposal activities at the site, 
laboratory and field studies of tbe etfecta of dredged material 
on biological communities, and extensive aampling ot environ
mental parameters along distance gradients from the disposal 
site to determine cumulative effects on surrounding habitats. 
Thia document incorporates the results of oceanographic studies 
at other sites in tbe area to provide relevant information on 
tbe direction, magnitude and variability ot currents and 
vertical mixing oharacteristics in the offshore environment. A A 
field survey was also undertaken at tbe LA-5 site and a nearby W 
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reference site during 1983 and ·1984 to collect comparative data 
on water cbemiatry and sediment and biologic characteristics. 
The results of this field survey are discussed in detail in 
Chapter 3. Appropriate monitoring may also be performed as part 
of the aite management program. 

During the interagency workshop held tor the designation 
study, it was suggested that pelagic tish should be sampled and 
the potential impact trom suspended sediment on these species 
should be assessed. There was particular concern for the 
northern anchovy (Engraulis mordax) because of its commercial 
and ecological importance, its prevalence over the shelf-slope 
break area containing the LA-5 site, and the fact that it is a 
particulate tilter feeder. A specific study or anchovies in the 
area or the LA-5 site was not possible for inclusion in the EIS. 
All indications are that dredged material disposal adversely 
affects water quality only temporarily until mixing and currents 
disperse the suspended sediment to background levels (see 
Appendix C., C-31). Based on this, it is concluded that there 
would be no significant effect on pelagic fish, including the 
northern anchovy. 

Despite these assumptions, the issue or the effect of 
disposal activities on pelagic tisb species is somewhat 
unresolved due to the lack of data on tbe sensitivity to 
suspended sediment of" these species. A more conclusive 
assessment or the impact. or disposal on pelagic fish would 
require sampling or the community a~ tbe·disposal site at 
several depths and on several occasions~. preferably in all 
seasons of the year. It would-~lso require field an~/or 
laboratory studies of the effect of suspended sediment and 
associated contaminants on anchovies and other pelagic species. 

It was also suggested at the interagency workshop that 
bistopathological·studier be performed on organisms collected at 
the disposal site in lieu of determination of contaminant tissue 
burdens. Bistopatbologic studies are considered to be a more 
direct measure of the biological effects of ·toxic substances 
than determining the tissue concentration of the substances. 
Bistopathology is, indeed, a useful diagnostic tool vhere the 
organisms under investigation are resident in the area or 
potential contamination and cannot or would not leave as 
contaminant levels rise. However, the usefulness or this 
technique would probably be limited in studies ot very mobile or 
transient demersal or pelagic tiahes. Tissue burdens or any 
absorbed or ingested contaminants might indicate the potential 
for pathological eftecta but actual h1stopatholog1cal evidence 
or these eftects would be extremely ·difficult to collect because 
the attected animals would either leave the contaminated area or 
be autticiently debilitated to be removed from the population by 
predation betore detectable bistopathologies could be round. 
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Because ot the lack of precedent tor histopatbologic 
studies as part or aite designation and budget constraints, this -
tJpe of analysis was not included in the EIS investigations. A 
systematic bistopathologic examination or selected resident 
organisms might prove to be a very useful tool in future 
monitoring programs of the selected site. 

1.6. REGULATORY FRAMEWORK 

An international treaty, as well as Federal and State laws 
and regulations, apply to the designation ot an ODMDS. The 
relevance ot these statutes to tbe proposed action and related 
compliance requirements are described below •. Table 1-2 
summarizes the compliance status ot these laws in ~egard to the 
proposed action. 

1.6.1. International Treaty 

Tbe principal international agreement governing ocean 
dumping is the Conventi~n on the Prevention of Marine Pollution 
by Dumping ct Wastes and Otber Matter (26 UST 2403: TIAS 8165), 
also known as the London Dumping Convention. This agreement 
became effective on August 30, 1975, after ratification by 15 
contracting countries, including tbe United States. ·ocean 
dumping criteria incorporated into MPRSA permits for ocean 
dumping, have· t>een adapted from the provisions or the London 
Dumping Convention. Thus, when a material is found to be 
acceptable tor ocean disposal.under MPRSA, it is also acceptable -
under the London Dumping Convention. . . 

1.6.2. Federal Laws and Regulations 

1.6.2.1. Marine Protection, Research and Sanctuaries Act of 
· 1972 1 as amended (33_ u.s.c. 1401 et ll.Q.•) 

KPRSA regulates the transportation and ultimate di~posal of 
materials in the ocean, and prohibits ocean disposal ot certain 
wastes. Section ·102 ot the Act allows EPA to promulgate 
environmental evaluation criteria tor COE permit actions, to 
retain review authority over the COE permits, and to designate 
ocean disposal sites tor dredged material disposal. EPA 1 s 
regulations tor· ocean dumping are published at 40 CFR 220 to 229. 
This EIS relates to designation ot an ocean disposal site rather 
than permitting of dredged material disposal; therefore, it only 
relates to tbe last category ot these criteria. · 

Section 103 ot the Act sets torth requirements t'or 
obtaining COE permits to transport dredged material tor the 
purpoae or ocean disposal. COB'• regulations tor ocean dumping 
are published at 33 CFR 209.1-5 and 33 CFR 320 to 330. 
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Table 1-2. Summary ot Compliance or Alternatives witb 
Environmental Protection Statutes and Otber 
Environmental Requirements 

LA-4 
Preferred Shallow Deep 

Alternative Water Water 
Federal (LA-5 Site) Alternative Alternative 

Convention on the Preven- Full 
tion of Marine Pollution by 
Dumping or Wastes and Other 
Matter (London Dumping 
Convention), 26 OST 2403: 
TIAS 8165. 

Marine Protection, Research. Full 
and Sanctuaries Act, 22 
u.s.c. 1401, ,il A!S•· 

National Environmental. Partial• 
Policy. Act as amended, 42 
U.S.C. 4341 et seq. 

Clean Wat•r Act as amended 
(Federal Water Pollution· 
Control Act) 33 u.s.c~ 1251 
.!1 l!!S. 

Clean Air Act as amended, 
42 u.s.c. 1451 ~ et !..!!Jl.• 

Fisb and Wildlite Coordina
tion Act as amended, 
u.s.c. 661 .!!. seq. 

Coastal Zone Management 
Act as amended, 16 u~s.c. 
1456 .!.l HS• 

Endangered Species Act as 
amended, 16 u.s.c. 1531 
il A!S· 

National B1stor1c Preserva~ 
tion ict as amended, 16 
u.s.c. •10, ll §ll• 

H/A 

N/A 

N/A 

Partial• 

Full 

Full 

Executive Order 11593, Full 
Protection and Enhancement 
or the Cultural Environment, 
36PR8921. 

Full Full 

Full Full 

Partial• Partial• 

H/A H/A 

Partial• N/A 

H/A Ii/A 

Partial• Partial• 

Full . Full 

Full Full 

Full Full 

(Continued) 
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Table 1-2 (Continued). Summary ot Compliance ot Alternatives 
with Environmental Protection Statutes 
and Other Environmental Requirements 

LA-4 
Preferred Shallow Deep 

Alternative Water Water 
Federal (LA-5 Site) Alternative Alternative 

Executive Order 12372, Full Full Full 
Intergovernmental Review 
ot Major Federal Programs, 
47 FB 3059. 

California Coastal Act N/A N/A H/A 
of 1 97 6 , as amend e d ·, 
PRC Sec. 3 000 , . .!!, ~eg. 

California Environmental N/A NIA N/A 
Quality Act, PRC Sec. 21001. 

•· Full compliance upon· issuance of a Final Environmental Impact 
Statement. 
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1.6.2.2. Bational Environmental Policy Act (NEPA) ot 1969 
(42 u.s.c. 4341 il .!ll•> 

HEPA requires that environmental consequences and 
alternatives be considered before a decision is made to 
implement a Federal project. It also establishes requirements 
tor preparation of an environmental impact statement for major 
Federal projects having potentially significant environmental 
impacts. This EIS bas been prepared to fulfill HEPA 
requirements. 

The President's Council on Environmental Quality has 
published regulations for implementing NEPA at 40 CFR 1500-1508. 
!PA'S NEPA regulations are published at 40 CFR 6 apd COE's 
regulations for implementing NEPA are published at 33 CFR 220. 

1.6.2.3. Clean Water Act of 1977 (33 u.s.c. 1251 et .!!Jl•) 

This Act· was passed to restore and maintain· the chemical, 
physical and biological integrity of the nation's waters. 
Specific sections of the Act control the discharge of pollutants 
and wastes into aquatic and marine environments. Section 404 
established a permit program to regulate the discharge or 
dredged material into the waters ot the United States inside of 
the boundary line drawn to differentiate coastal waters from 
oceanic waters. This section is not applicable to the proposed 
action because it does· not apply to the designation of ODMDS. 

A. major section of the Clean Water Act tbat·· applies to 
ocean disposal of dredged material is Section 401. This section 
concerns the certification by tbe State that th~ permitted 
action complies with State water quality standards. The 
applicability of Section 401 water quality certification by the 
State for ocean dumping projects is being evaluated by EPA and 
COE at this time. 

1.6.2.4. Clean Air Act as Amended (42 u.s.c. 1451 il AU·) 

This Ac~ is intended to protect the nation's air quality by 
regulating the emission of air pollutants. It is not applicable 
to the proposed action (designation of an ocean dredged material 
disposal site). The Act is applicable to permits and planning 
procedures related to actual disposal within the- three mile 
~erritorial sea limit. 

1.6.2.5. Fish and Wildlife Coordination Act or 1958 
(16 u.s.c. 661 ll. ..!.!UL•> 

Thia !ct requires that water resource development programs 
be pertormed in consideration ot wildlife conservation. Tbe Act 
is not applicable to dredged material disposal site designation, 
but 1a applicable to tbe evaluation or permits and water 
resource development projects. All permitted uses ot a 
designated disposal site will comply vitb the Act. 
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1.6.2.6. Coastal Zone Management Act ot 1972 
(16 u.s.c. 1456 !.1 A!.9..) . 

This Act regulates development and use ot tbe coastal zone, 
and encourages tbe State to develop and implement coastal zone 
management programs. Federally permitted projects must be 
certitied consistent vitb approved State programs under Section 
307(c) or the Act. 

Although the proposed disposal site lies outside the three 
mile boundary or State waters, use of tbe site could potentially 
affect the State's coastal zone. In accordance with a 1984 
decision by the U.S. Supreme Court (Watt v. California), tbe 
California Coastal Commission has indicated it will not review 
administrative actions such as site designations for consistency 
with the California Coastal Zone Management Plan. The 
California Coastal Commission will continue to review permit 
applications for dredging projects, review Federal determination 
of consistency for Federal dredge projects and transport of 
dredged materials tbrougb tbe coastal zone, for consistency with 
the California plan. 

1.6.2.7. Endangered Species Act of 1973 (16 U.S.C. 1531 ll llS•) 

This Act protects species federally designated as 
threatened or endangered by prohibiting Federal actions from 
Jeopardizing the continued existence of such species. Section 7 A 
or tbe Act requires that consultation regarding protection of • 
such specias be conducted with the U.S. Fish and Wildlife 
Service (USFWS) and/or the National Marine Fisheries Service 
( NMFS) prior· to project implementation. This consultation is 
docu•ented in Chapter 5, Exhibits 9, 10 and 11. 

1.6.2.a. National Historic Preservation Act or 1966 
(16 u.s.c. 470 et .!.!tS.•> 

. 
Tbis Act is intended to preserve and protect historic and 

prehistoric resources. Federal agencies are required to 
identity cultural resources that may be impacted by a project, 
and to coordinate project activities with the State Historic 
Preservation orr1cer (SHPO). The SBPO bas determined that the 
designation ot LA-5 does not involve cultural resources listed 
on or eligible ror the Rational Register ot Historic Places. 
This consultation process is documented in Chapter 5, Exhibit 

· 12. 

1.6.3. Executive Orders 

1.6.3.1. Executive Order 11593, Protection and Bnhancement or 
tbe Cultural Environment (36 FR 8921, May 15, 1971) 

Thia executive order requires tbe initiation by Federal 
agencies ot aeasures necessary to direct their policies, plans 
and programs in such a way so that federally owned sites, e 
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structures and objects or historical, architectural or 
archaeological significance are preserved, restored and 
maintained tor the inspiration and benetit ot the people. 
Compliance vith this order va:s" coordinated with SHPO and is 
documented 1n Chapter 5, Exhibit 12. 

1.6.3.2. Executive Order 12372, Intergovernmental Review of 
Major Federal Programs (47 FR 3059, July 16, 1982) 

Requires Federal agencies, to the extent permitted by law, 
to utilize the Stat-e process to determine official views of 
State and local elected official~ and communicate with State and 
local officials as early in the program planning cycle as is 
reasonably feasible to explain specific plans of action. The 
Resources Agency of California was contacted to notify 
appropriate State agencies (see Chapter 5, Exhibit 5). 

1 .6 .4 .• State of California 

1 .6 .4. 1_. California Coastal Act of 1 976 •. Public Resources Code 
Section 3000 et A!.9.• 

This Act establishes the California Coastal Zone Management 
Plan, which bas been approved by the U.S. Department of 
Commerce. All Federal act1on3 vhicb affect tbe coastal zone 
must be determined to be as consistent as .practicable with this 
plan. 

In accordance vith -a -U.S. Su.preme Court decia1on, the 
California Coastal Commission· has indicated that. it ~ill not 
conduct consistency reviews tor administrative Federal actions 
such as disposal site designation. The Coastal Commission will 
conduct consis~ency review of permit applications tor dredging 
proJe.cts and transport ot dredged material through the coastal 
zone for disposal (see Exhibit 13). 

1.6.4.2. California Environmental Quality Act (CEQA), June, 1986 
Public Resources Code Section 21001 

CEQA establishes requirements similar to those ot HEPA for 
consideration of environmental illpacta and alternatives, and 
preparation ot an environmental impact report (BIR) prior to 
implementation at applicable projects. Although tbe proposed 
action is a Federal action concerning sites outside State 
boundaries and does not tall under tbe ~urview vitb CEQA, this 
EIS is consistent vith CIQA requirements. 

1.7. RELATIOHSHIP TO PREVIOUS NEPA ACTIONS OR OTHER FACILITIES 
THAT MAY BE AFFECTED BY DESIGNATION OF THE DISPOSAL SITE 

There are HEPA-actions or tacilities in the project area 
vbicb could possibly be arfeoted by continued disposal of 
dredged material at the preferred or alternative sites. Since 
disposa~ activity occurs ove~ open ocean water, no rac111t1es or 
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structures are directly impacted. Rather, distribution or 
dredged material rrom the disposal site could interact with 
disposal trom other projects causing cumulative impacts to the 
water quality, sediment quality, and marine biological 
environment. These projects are briefly described below and 
their locations are shown in Figure 1-3. 

The sewage treatment plant of the City of San Diego has a 
single outfall pipe at Point Loma which ·discharges an average of 
177 million gallons or advanced primary treated municipal waste 
per day. The discharge pipe extends approximately 2 nmi (- km) 
seaward from Point Loma to a •y• shaped diffuser end located in 
approximately 37 fathoms (67 m} of water. This outfall is more 
than 5 nmi (9 km) from the LA-5 site, 5 nmi (10 km) from the 
LA-ij shallow water site, and 10 nmi (19 km) from the deep water 
Site. . 

The nearest interim or finally designated dredged material 
disposal site is the San Diego Point Loma Site·(LA-4), which is 
located approximately 3 nm1 (5.5 km) southeast of the LA-5 site. 
The shallow water alternative to final designation or the LA-5 
site is final design-ation of t&e L-A-:...4 .site, whose interim status 
is .sobeduled to expire in December 1988. Tbis site is located 
south and inshore or the LA-5 site, in approximately 45 ratboms 
(82 m) of water. This site has received little disposal use in 
the past; however, it any continued use of this site were made 
in tbe future, some cumulative effects with impacts from the ,a 
LA-5 s~te could be expected. W 
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CHAPTER 2. ALTEBHATIVES 

This chapter or tbe EIS includes a description or eaob or 
the ■ajor alternatives considered during the development or the 
preferred alternative. Evaluation or a reasonable range or 
alternatives is required by HEPA at 40 CFR 1502.14. Comparisons 
or potentially feasible alternatives in relation to EPA•s rive 
general disposal site criteria and 11 specific disposal site 
selection criteria (40 CFR 228.5 and 228.6) are presented to 
summarize· the information tor the potential sites. The detailed 
discussion or each specific criterion c~n be round in Chapters 3 
and 4. 

2.1. DESCRIPTION OF ALTERNATIVES 

2.1.1. Preferred Alternative (LA-5 ODMDS) 

The preferred alternative• for designation or~ site tor 
di.sposal ·or dredged·· material from the Port of San .Diego and 
adjacent areas is final designation and continued use of tbe 
LA-5 ODMDS. This 1a also the environmentally preferred 
alternative because it is desirable to restrict existing 
environmental effects to one site and not impose them at new 
sites· or compound environmental impacts observed at., already 
stressed sites. 

The LA-5 site is located at coordinates 32~ 36' sow north 
and 117° 20' 40n vest, vhicb·ts about 10 nautical miles {nmi) 
( 5 kilometers or km} off shore from San Di ego, Cal.if'ornia and 
outside of the 3 mile territorial sea limit (Figure 1-1). The 
site includes all areas within a 1,000 yard (914 m) radius of 
the center coordinates. The underlying seatloor· is a- vest 
facing slope with a minimum depth of about 80 fathoms (146 m) 
and a maximum ot about 110 fathoms (201 m}. Beyond the site 
limits, the slope continues downward, eventually ending at a 
bottom depth ot about 160 fathoms (293 m) east of tbe Coronado 
Escarpment. 

The nearest interim o~_rinally designated dredged material 
disposal site is the San Diego Point Loma Site {LA-4),vhicb is 
located approximately 4 nmi (2.2 km) soutbea~t ot the LA-5 site. 
The LA-4 site bas interim designated status that ends in. 
December 1 988. 

When the LA-5 site 1s fully designated, EPA vill formally 
remove interim designation or tbe LA-4 site. Tbis procedure 
will remove LA-• trom tbe list or sites under 
40 CFI 228.12(a)(3). 

Tbe LA-5 ODMDS bas been identified as the preferred 
alternative because: 

1. Tbe aite is close enough to tbe expected dredging sites to 
keep transportation distances and costs to an acceptable 
level, 
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B. The site is tar enough orrshore and in deep enough water to 
prevent disposed material trom .reaching productive nearshore -
habitats or amenity areas and minimize potential 
environmental damage, 

C. The site bas been used tor dredged material disposal on an 
interim basis since 1911, and 

D. The.site characteristics comply with EPA 1 s siting criteria 
(40 CFR 228.5 and 228.6). 

2.1.2. Ho Action Alternative 

Selection or the Ho Action Alternative would mean that 
tinal designation of an appropriate ODMDS would not be made by 
EPA. This would cause the interim status of the LA-5 and LA-ij 
sites to ezpire and there would no longer be a readily 
accessible site of ocean disposal ot dredged material in the 

_vicinity or San Diego_ 

Under the EPA's Ocean Dumping Regulations and Criteria 
(40 CFR 228.12(a) and in accordance with the requirements of 
Section 102{a) of KPRSA, •various sites were approved tor ocean 
dumpina ••• on ~n interim basis pending· complet~on ot baseline 
or trend assessment surveys and designation for continuing use 
or termination of use.• Tbe criteria further state that the 
interim designations were based upon historical usage and were 
not intended to satisfy the criteria tor final designation and A 
continuing use. W 

If EPA selected the Ho Action Alternative, which would 
prevent final designation of the site tor continued use and 
prohibit further use or the LA-5 site, the action would be in 
conflict vith the intent ot HPRSA. COE would then be required 
to either: 

1. Develop an acceptable alternative disposal method (e.g.,, 
land-based or within a confined water body), 

B. Independently develop information sutticient to select an 
acceptable ocean site tor disposal underSection 103(d) of 
MPRSA, or 

C. Modify or cancel dredging projects that depend on ocean 
disposal as the only teasible method tor disposal of the 
dredged material c,o CFR 228.4). 

la discussed in Chapter 1, dredging 1s essential to the 
maintenance and operation of the nationally important Port ot 
San Diego and the San Diego Raval Station, as vell as other 
adjacent areas. Thererore, tbe 5o Action Alternative 1s not an 
acceptable alternative because it would eliminate an ocean 
disposal a~te within a reasonable distance ot the ports, and 
severely atrect existing and planned usea ot San. Diego Bay. 
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~.1.3. Delayed Action Alternative. 

EPA designated the LA-5 site as an interim site tor a three 
year period (42 FR 2462, January 11, 1977). In 1980, the agency 
extended the interim designation and issued a schedule for 
publiabing the EIS and final designation based on a consent 
agreement that vas reached in a law suit concerning the 
disposi~ion of ocean disposal sites. Three additional 
extensions of interim status for the site were granted by EPA in 
order to allow time for field studies, EIS preparation, and 
public review. The final date for designation of consent 
agreement sites baa now been set for December 31, 1988. 

A Delayed Action Alternative should be considered only if a 
completely new alternative is being developed, and delaying the 
start of the process could bave some environmental or economic 
benefits based on new information. Since the LA-5 site bas been 
used fbr a substantial period, EPA and COE do not anticipate 
that alte~native sites, other than the two discussed in this 
EIS, will be developed for disposal of large quantities of 
dredged material. If the proposed action is delayed, the 
interim designation may expire and dumping at the LA-5 interim 
site would not be authorized unless another extension was 
granted by EPA. EPA cannot continue to grant extensions without 
valid reasons for doing so in light or the court's decision on 
tbe. consent agreement. 

- In this instance, tbe need ror ocean · disposal of dredged 
material is a cont·1nu1ng· concern and requires conclusion of the 
site designation process 1n the most expeditious manner 
possible. Delaying tbe designation of a site would not be a 
·viable alternative. nor would it provide any advantage over the 
preferred alternative. Unless this study is found to be 
unacceptable on scientific ground~, the Delayed Action 
Alternative cannot be considered as an acceptable alternative. 

2.1 .4. Landfilling Alternatives in Port Areas 

Use of dredged material for landfilling, also referred to 
as the creation or fastlands, is reviewed here as a possible 
alternative to ocean disposal. Although several landfill 
projects can be anticipated in· the San Diego Barbor, the timing 
or. these projects may or· may not coincide with the timing of 
maintenance dredging. This alternative is already being 
utilized tor creating tastlands (landfills) as the need arises 
and as the dredged material is round to be acceptable for 
landfill use. This, however, does not eliminate the need for 
ocean disposal or disposal at other sites. 

•· . 

2.1.,.1. Landfilling or Marine Areas 

laaential dredging in the harbors is not expected to 
coincide with the need to create new land areas, an issue that 

- has been experienced vitb previous projects as well. It is also 



possible that a large portion or dredged material may not comply 
vitb guidelines issued to regulate dredging and tilling projects 
under Section 404 ot the Clean Water Act. Material dredged trom 
the harbors is not always suitable tor till because the 
proportion ot tine sediments may be high compared to the 
requirements or permits and tbe Section 404(b)(1) guidelines. 
COE aust have alternative means tor disposal of the dredged 

- material_ 1f tbe landfilling alternatives are not approved. 
Options for landfilling will be evaluated on a project-by
project basis. For the purposes of this EIS, EPA and COE. are 
assuming that a major portion of the material dredged from the 
ports will.have to be disposed of at a suitable ocean disposal 
site. Consequently, tbe landfilling alternative in marine areas 
is not a viable alternative to dispose of this material. 

2.1.5. Land Disposal Alternatives at Sanitary Landfills 

There are three large sanitary landfill sites in San Diego 
County which could be considered as possible alternative sites. 
These are: tbe San Marcos site in Horth County, the Sycamore 
site 1n the central part ot the County, and tbe Otay site in the 
soutbern part ot the County. All three sites are Class II-1 
landfills. A Class II-1 landfill can accept solid waste, 
certain solid hazardous wastes, some nonhazardous liquids such 
as petroleum products, but no liquid hazardous waste. All 
material disposed at these Class II-1 landfills must comply with 
the provisions of the Resource Conservation and Recovery Act a 
(RCRA). The· three landtills can ·accept· dredged material .-W 
suitable tor ocean disposal, or dredged material considered too 
contaminated tor· ocean disposal, 1r it meets permit conditions 
under the RCRA, and the capacity ot tbe landfills can 
accommodate· the dredged material. 

The Otay landfill 1s· limited to acQepting a aaximum of 
1,000 tons ot material per day. Port dredging usually produces 
much mor~ than 1,000 tons (dry) ot materials per day for a 
period of several weeks. Tbis would use allot Otay capacity 
tor the duration ot a dredging project. Tbe port cannot be 
permitted to monopolize tbis landtill capacity tor this period 
of time because it is needed by many ~ther users. 

The San Marcos and .Sycamore sites are both located in tbe 
interior ot the County--the San Marcos site is almost 40 miles 
(25 km) away in the Nortb County area and the Sycamore Landfill 
is more tban 20 miles (12 km) east of San Diego Bay. Handling 
ot vet dredged material tbrougb tbe City streets will create 
unacceptable trattic and sanitation problems. These sites are 
tberetore not considered viable alternatives to ocean disposal. 

Handling ot materials by trucks would create increased 
transportation and air pollution iapacts tbat may be 
unacceptable. This option would be feasible tor a limited 
number and aize· ot dredging proJ ect s; however, 1 t is not 
considered a viable alternative to ocean disposal tor large 
dredging projects. 
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2 .1 .6. s·each Nourishment Alternative 

Tbe use ot dredged material to·r beach nourishment is 
encouraged in areas suffering from erosion, especially if the 
material 1a compatible with the grain size distribution of the 
receiving beach. Impacts on biological communities and water 
quality must also be con~idered before beach nourishment is 
permitted. 

Thi~ method or dredged material disposal is often 
infeasible for dredging projects because grain size distribution 
or the material is not compatible with beaches in the area • 
.l large dredging project in the Port of San Diego would produce 
large quantities of primarily fine sediments, most of which 
could not be used for beach nourisbment due to gra~n size 
incompatibility, nor disposed of in a sanitary landfill due to 
devatering, odor, capacity, and transport problems. 

Selection ot the beach nourishment and/or· land- disposal 
methods are evaluated by COE on a case-by-case basis for each 
permit, and are not fea~ible alternatives for disposal of large 
amounts of dredged material removed from tbe bay •. Therefore, 
the· beach disposal alternative bas been eliminated from further 
consideration in this EIS. 

2r1.7. Alternative Ocean Disposal Site~ 

The disposal of large amounts of acceptable dredged 
material. i'n the ocean.: may be the best solut·ion to long-term 
management ot: the overall dredging program. for the Port of San 
Diego· and the San Diego Naval Station. Tbe Purpose of and Need 
tor Action section of this EIS (Section 1.2) outlines the_ major 
ad~antages and necessities· tor designation of an ODMDS. The two 
alternatives· discussed below were-developed as a range of NEPA 
alternatives to th~ preferred alternative~ 

The L.l•S and LA-4 sites are presently the only sites with 
established locations (Figure 2-1). Table 2-1 is a brie~ 
comparative table that shows the major differences in the three 
potential ocean disposal sites. The alternative sites would be 
located in two regions: a shallow water region and a deep water 
region. Tbese two areas were chosen to assess tbe relative 
logistical and environmental advantages and/or disadvantages or 
designating the disposal site in other oceanic locations. There 
is no advantage in moving tbe· site· to a new location at a 
similar depth. 

Changing the location of tbe site to another area would not 
result in decreased disposal impacts, but would cause new 
environmental impacts at a location that previously experienced 
disposal activities or one that bas been undisturbed. 
D1scuaa1on or tbe deep water alternative site is not limited to • 
any specific site within the deep water region. This approach 
precludes an arbitrary choice ot a site location.and allows 
maximum consideration ot the teasibility or using a particular 
site within tbe region. 



-------------
- 2-6 -

SAN DIEGO .. ·~~---. ··-·. 
: -... 

FIGURE 2-1. LOCATION OF ALTERNATIVE DISPOSAL SITES IN THE SAN DIEGO SHELF 
AND BASIN 

• 

_, 



-· 

- 2-7 -

Table 2-1. General Comparison Between Geographical Position, 
Depth or Water, Bottom Topography, ind Distance from 
the Coast ~or the Alternative Ocean Disposal Sites 

Distance 
Coordinates or Water .Deptb Bottom Offshore 

Site Region Fathoms (m) Topography (nmi/km) 

LA-5 Centered at 100 Ridge . 6 I 11· 
32° 36' 50" ( 182) Slope 
North by 117 ° 
20' 40!' West 

Shallow Centered at 45 Ridge 6/11 
Water 32° 35' 00" (82) Slope 

North by 117° 
17 I 30" West 

Deep Slope or Basin 600 Gently 12-16/22-30 
Water Region ( 1 , 0 92) Sloping 

. to Flat 
Plain 



2.1.7.1. Shallow Water Site 

The shallow water alternative to final designation of the 
LA-5 site is t1nal designation ot tbe LA-4 site, whose interim 
status is acheduled to expire in December 1988. This site ts 
located south and inshore of the LA-5 site, in approximately ~5 
fathoms (82 m) or water (Figure 2-1). This site has received 
little disposal use in the past. Principal considerations in 
evaluat,ng this site are the likely enriched bentbic fauna due 
to the shallower depth (compared to LA-5), conflicts with 
fishing and recreational boating, potential for cultural 
resources, and proximity to the Mexican border. 

2.1.1.2. Deep Water Site 

The location of the deep water region was determined by the 
need for the site to be tar enough offshore to have the 
environmental advantages of a deep water offshore location, but 
also close enough to San Diego Bay to keep barging distance 
feasible. The site would be located vest or the LA-5 site in a 
basin area west or the Coronado Escarpment, at a depth of about 
600 fathoms (1100 m) (Figure 2·1). This site would be 6-11 nmi 
(11-20 km) vest or t~e LA-5 site and 12-16 nmi (22-30 km) trom 
shore. 

KaJor considerations in evaluating this site are: distance 
rrom shore, potential oil and gas ~ct1vities, conflicts with 
commercial fishing, and potential tor increases in s~ort 
dumping. Advantages of this site include a naturally 
depauperate benthic fauna and a disposal site that is off the· 
mainland shelf. 

Disadvantages of the site include: increased dispersal of 
sediment throughout the water column which could potentially 
attect tish populations, and dispersal over a larger area of 
ocean bottom creating a larger, unconcentrated area ot impact. 
Increased distance to the site will result in proportionately 
increased degradation ot air quality and increased consumption 
or limited energy resources; however, these impacts are 
considered to be negligible. COE determined that this site 
should be evaluated in detail in tbis EIS. 

2.2. DISCUSSION OF ALTERNATIVES 

2.2.1. Alternatives Not Considered tor Further AnalYsis 

The Bo Action Alternative and the Delayed lotion 
Alternative were completely eliminated from further 
consideration in the EIS. Neither of these two alternatives 
would aatisty the basic purpose of the site designation process, 
nor are tbey 1n the best interest or economic growth or the San 
Diego Barbor. BPA and COE bave determined that one or the best 
solutions to barbor dredging operations is to dispose or tbe 
dredged material in tbe ocean at a tully designated site. 
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The alternatives tor Landfilling 1n Port ~reas, Land 
Disposal at Sanitary Landfills and.Beach Nourishment will be 
evaluated by COE and IPA on a permit-specific basis. These 
options are not viable tor disposal ot large quantities or 
dredged ■aterial that are predicted trom major port projects in . 
the ooming years. Consequently, these alternatives·bave been 
eliminated trom turtber evaluation in tb1s site designation EIS, 
but they remain as options to be considered in individual 
permits. 

2.2.2. Compliance of the Three ODHDS Alternatives with General 
Criteria for the Selection of Sites {40 CFR 228.5) 

2.2.2.1. General Criteria 40 CFR 228.5(a) 

The dumping of materials into the ocean will be 
permitted only at sites or in areas selected to minimize 
the interference or disposal activities with other 
activit.ies in the marine environment, particularly 
avoiding areas of existing tisberies or shellfisheries, 
and regions or commercial or recreational navigation. 

Disposal at the LA-5 site· bas not interfered with commer
cial fishing, sporttisbing or recreational activities in the 
area. Vessel traffic interference has been insignificant 
despite considerable use of nearby areas by. commercial, military 
and recreational vessels. The present situation is sufficiently 
tree from hazard to be acceptable to the u.s.c.a. and special 
~onditions imposed by COE. on.disposal permits will is~ure 
negligible risks from interference between disposal operations 
and shipping. The alternative sites have been specially 
selected so as to minimize the potential impact of commercial or 
recreational activities. 

2.2.2.2. General Criteria 40 CFR 228.S(b) 

Locations and boundaries or the disposal sites will be 
so chosen that temporary perturbations in water quality 
or other environme·ntal conditions during initial mixing 
caused by disposal operations anywhere within the site 
can be expected to be reduced to normal ambient seawater 
levels or to undetectable concentrations or effects 
before reaching any beach, shoreline, marine sanctuary, 
or known geographically limited tisbery or shellfisbery. 

The LA-5 and LA-4 sites are 6 nmi (3 km) rrom the nearest 
beach or shoreline, 12.3 nmi (T km) trom the nearest _federal 
vildlite aanctuary at the mouth or the Tia Juana River, and 17 
nmi (9 ka) from tbe nearest Area of Special Biological 
Significance (ASBS) at tbe San Diego-La Jolla Ecological 
Reserve. Dilution and dispersal by,local mizing currents vill 
reduce water quality perturbations resulting trom disposal at 
the LA-5, LA-• shallow water site, or deep water sites to 
background levels in aucb shorter distances, so that there is 
essentially no likelihood or disturbance ot such areas trom 
disposal at these sites. There are no geographically limited 
tisberies in the region. 
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2.2.2.3. General 9r1ter1a 40 CFR 228.5(0) 

It at any time during or atter disposal site evaluation 
studies, it 1a determined that existing disposal sites 
presently approved on an interim basis ~or ocean dumping 
do not aeet the criteria tor site selection set forth in 
Sections 228.5 through 228.6, the use of such sites will 
be terminated as soon as suitable alternate disposal sites 
can be designated. 

There is no indication that dispoaal at the LA-5 site or 
the alternate sites do not or would not meet these criteria. 
Chapters 3 and 4 discuss these criteria in detail. 

2.2.2.4. General Criteria 40 CFR 228.S(d) 

The sizes or ocean disposal sites will be limited in 
order to localize for identification and control any 
immediate adverse impacts and permit the implementation of 
effective monitoring and surveillance programs to present 
adverse long-range impacts. The size, configuration, and 
location or any disposal site will be determined as a part 
ot the disposal site evaluation or designation study. 

The size of the proposed ocean disposal sites is limited to 
a circular area with a 1,000 yard (914 m) radius. This will 
limit possible environmental effects to the immediate vicinity A 
of the designated site. Effective surveillance and monitori~g W 
of disposal operations (33·usc 1~17) at the designated site are 
feasible given this restricted area. The size, configuration 
and location.of tbe site is prescribed as part of this site 
evaluation study. 

2.2.2.5. General Criteria -0 CFR 228.S(e) 

EPA will, wherever feasible, designate ocean dumping 
sites beyond tbe edge ot the continental shelf and other 
such sites tbat have been used historically. 

The LA-5 site is located at tbe 100 fathom (182 a) contour 
on tbe continental sbelt. The LA-5 site bas been used for 
disposal of dredged material on an interim-basis since 1977-
This is tbe only .site that meets the criteria tor designation of 
a site that has been used for disposal of dredged material in 
the past. 

Selection ot other alternative sites was made deliberately 
to ezaaine tbe merits ot sites other than the LA-5 site. The 
deep water aite vas chosen in an oceanic basin, ott tbe 
contiaental abelt, while the shallow water site was chosen close 
to shore on tbe sbelt. Reither or these sit•es completely 
satiaty the above general criteria. 
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2.2.3. Comparison of tbe Three ODMDS to EPA's 11 Specific 
Criteria tor Site Selection 40 CFH 228.6(a) 

The detailed discussion or each or the 11 criteria is 
contained in the Chapter 3, Affected Environment, and Chapter 4, 
Environmental Consequences. A summary table of these 
comparisons (Table 2-2) is presented here to support the 
deciaion process in selecting the preferred alternative over the 
other Yiable alternatives. 

2.2.4. Selection of the Preferred Alternative 

Introduction of large amounts of sediment are expected to 
alter the natural environmental conditions at any site. The 
LA-5 site has been affected by the disposal of dredged material 
in the past. The key issue for the LA-5 ODHDS is that the 
dredged material disposal impacts have not unreasonably degraded 
the marine environment over the past ten years. 

The predicted environmental effects of a d~edged material 
disposal site in tbe deep water region are similar to those 
identified for the LA-5 site, altho~ih ~reater £mpacts to 
pelagic fish and lesser impacts to bentbic organisms may occur 
at the deep water site. The severity ot the environmental 
impacts at the deep water site are expected to be insignificant. 
,he predicted environmental effects for a dredged material 
disposal site at the shallow water aite are predicted to be 
similar to the effects at the other two sites. 

Changing the location of the· ODHOS from- the LA-5 site would 
impact the deep water site which previously bas not been 
affected by disposal of large amounts of dredged material, or 
dis~osal would contribute significantly to environmental impacts 
al ready impoa-ed on the sbal-1 ow water· site. If a new site was 
designated, two ai tes orr· the California- coast would be 
ezper~encing environmental impacts, including the initial 
recovery phase at the LA-5-site and tbe initial ·detrimental 
phase imposed on the newly designated site. Surveillance of 
dumping by USCG and· other agencies wbicb, necessary to 
discourage illegal dumping activities, would be considerably 
more difficult at the deep water site than it is presently at 
the LA-5 site. For these reasons and others, the U.S. Fish and 
Wildlife Service opposes moving tbe site to an un1mpacted 
location (Jack Fancher, FVS, personal communication, June 26, 
1 984). 

IPA and COE have determined that tbe final designation ot 
the ODHDS site sbouli be the preferred alternative. Implementa
tion ot tbia action will involve a detailed site management 
program, including a site monitoring program or biological 
resources, ettects ~n the surrounding area and tracking or all 
disposal activities. This program vill be published by EPA and 
COE in a separate document. Before the site management program 
is released in a final form, a draft will be made available tor 
public review and comment. 



Table 2-2. Comparison or Alternative Ocean Disposal Sites Based on EPA's 11 Specific Site 
Designation Criteria 

40 CFR ~28.6(a) Criteria 

1 • 

2. 

3. 

Geograpbioal position, 
depth or water, bottom 
topography and distance 
from coast. 

Location in relation 
to.breeding, spawning, 
nursery, reeding or 
passage areas or living 
reaouroes in adult or 
Juvenile stages. 

Location in relation 
to beaches and other 
amenity areas. 

4. Typea and quantities 
or vaatea proposed 
to be disposed or, 
and proposed methods 
of release, inolu
dins methods or 
release, 1noluding 

· methods or packing 
the waste, it any. 

• 

LA-5 Site 

326 ·96• 50" north 
by 111° 2' 40" vest, 
depth 100 fathoms 
(18t mt, rid~e slope, 
6 nm1 from coast. 

reeding and breeding· 
area tor resident 
speciea. No known 
special ~igr~tory 
breeding or nursery 
areas. Nearby gray 
whale migration 
route. 

Approximately 6 nmi 
from Point Loma 
be.aches. Other 
areas too rar to 
be of concern. 

Predominantly silts 
and clays dredged 
from San Diego 
Harbor. Average 
annual volume 
expected to be 
aprroximately 500,00Q 
yd. Predominantly 
split hull barges. 

LA-4, Shallow Water Site 

32° 35' 00" north by 
111° 11' 30• west, 
deptl'I 45 fathoms 
(82 m), ridge slope, 
6 nmi from coast. 

Feedlns and breeding 
area for.resident 
species. i No known 
special migratory 
breeding or nursery 
areas. Nearby gray 
whale migration route. . . 

Approximately 6 nmi 
from Point Loma 
beach ea. Other 
areas too far to be 
of concern. 

Same as LA-5 site. 

Deep Water Site 

See Figure 2-1, 
depth 600 rathoma 
(1,092 m), gentle 
slope to flat basin, 
12 to 16 nmi from 
coast. 

Feeding and breeding 
area for resident 
species. Fa~na less 
abundant and less 
diverse than in 
shallow water 
region. Nearby gray 
whale migration 
route. 

Approximately 22 nmi 
from Point Loma 
beaches. Others 
too distant to be 
of concern. 

Same as LA-5 site. 

-----·---------------------------------------' • -

N 
I .... 
N 



- - -
Table 2-2 (Continued). Comparison of Alternative Ocean Disposal Sites Based on EPA•s 11 Specific 

Site Designation Criteria 

,o CFR 228.6(a) Criteria 

•I 5 O Feaaibilit1 of surveil
lan~e and monitoring. 

6. Diaperaal, horizontal 
transport and vertical 
mixing aharacteristics 
ot the area, including 
prevailing current 
direction and velo
city, if any. 

7. Bxistenoe and effects 
or current and 
previous discharges 
and dumping in the 
area (including 
cumulative effects). 

LA.;.5 Site 

USCG conducts spot 
surveillance. Moni
toring feasible, but 
somewhat complicated 
by depth and topo
graphy. 

Vertical mixing and 
currents will dis
perse tine material 
to the northwest, the. 
prevailing c~rrent 
direction, or south
east. Coarser 
sediment reaching 
the bottom would be 
transported offshore 
by current~ and 
sediment slumping 
on the slope. 

Some negative impacts 
on sediments and 
biota detected from 
past disposal. No 
expected interaction 
with other discharges. 

LA-4, Shallow Water. Site 

USCG conducts spot 
surveillance. Moni
toring feasible, but 
somewhat complicated 
by depth and topo
graphy. 

Hore material ~ould 
reach the bottom than 
at the LA-5 site be
cause the site is 
shallower. Material 
not deposited would 
be dispersed along 
the coast and possibly 
inshore of the site. 
Prevailing cufren~· 
direction to the north
west. Material reach
ing the botto~ would 
be transported offshore. 

Little disposal to date 
with .presumed insigni
ficant effects. No ex
pected interaction with 
other discharges. • 

Deep Water Site 

USCG conducts spot 
surveillance. Moni
toring feasible, but 
complicated by great 
depth and long 
travel time. 

Leas material would 
reach the bottom due 
g,r eater depths. 
Suspended material 
would be widely 
transported to the 
southeast and north
west deep in the 
San Diego Trough. 
Little tr~nsport ot 
material would occur 
at the bottom. 

No known discharges 
or dumping. 

N 
I .... 

l,J 



Table 2-2 (Continued). Comparison ot Alternative Ooean Disposal Sites Based on EPA's 11 Specific 
Site Designation Criteria 

,o CFR 228.6(a) Criteria 

· • 8. Interference vith 
shipping, tiahing, 
recreation, mineral 
extraction, desalina
tion, fish and shell
fish culture, areas or 
special scientific 
importance and other 
legitimate uses of 
the ocean. 

9. Existins vater 
quality and ecology 
ot the site as deter
mined by available 
data or by trend 
assessment or base
line surveys. 

10. Potentiality tor the 
development of nui
sance species at the 
disposal site. 

11 • Existence at or in 
close proximity to 
the site or any 
significant natural 
or cultural features 
of historical 
i.tance. 

LA-5 Site "LA-4, Shallow Water Site 

Minor interference 
with shipping and 
fishing. Ho impacts 
to other uses of the 
ocean. 

Good water quality. 
Significantly adverse 
effects of past dis
posal operations on 
sediment quality and 
the community struc
ture of benthio fauna 
and demersal fish 
have been detected. 

Species characteris
tic of atressed 
conditions have been· 
detected at the site· 
and determination of 
nuisance status still 
has to be identified. 

No known shipwrecks 
in vi~inity. Ho 
known aboriginal 
remains at the site. 

-

Minor interference with 
shipping and fishing. 
No impacts to other 
uses of the ocean. 

Good water quality. 
Some effects of occa
sional disposal oper
ations in the past 
on sediment quality 
and community struc
ture of benthic fauna 
and demersal fish 
probably detectable • 

• 
Species characteris-
tic or stressed con
di-tiona probably 
present at the site 
and determination of 
nuisance status still 
has to be identified. 

No known shipwrecks 
in vicinity. No 
known aboriginal 
remains at the site. 

---------

Deep Water Site 

Minor interference 
with shipping and 
fishins. Impacts 
to other uses or 
the ocean negli
gible. 

Water quality and 
benthio ecology 
generally undis
turbed and near 
natural.condi
tions. 

Nuisance species 
not present at 
this previously 
undisturbed site. 

S~me potential tor 
shipwrecks in the 
deep water region, 
impact depends on 
location of the 
site. No known 
aboriginal rem&lil.ls. 

N 
I 
i_.,.. 
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CHAPTER 3. AFFECTED BHVIROHHEHT 

3.1. OCEAN DISPOSAL SITE CBARACTIRISTICS 

The three alternative disposal sites are within an open 
embayaent along Southern California, called the Southern 
California Bight. Tbis continental borderland consists of a 
narrow, ahallov and flat mainland sbelf; a complex series of 
deep basins, submergent.ridges or islands; and, at its 
westernmost edge, the continental slope vbich descends to the 
abyssal depths or the Pacific Ocean. Slopes leading do~n to th~ 
basins from the mainland shelf or the intervening ridges are an 
additional physical feature or importance. Submarine canyons 
bisect the mainland and insular shelves throughout the bight. 

Tbe LA-4, LA-5, and deep water disposal sites are 
respectively outer shelf, slope, and basin environments (see 
Figure 3-1). The shallow water· LA-4 site at. approximately 45 
fathoms (82 m) 1s located on the outer edge of the mainland 
shelf on gently sloping surface 6.5 nm1 (12 km) from the · 
entrance to San Diego Bay. The LA-5 site is located on a ridged 
slope at a deptb of 100 fathoms (183 m) and 7 nmi c1• km) from 
the entrance to San Diego Bay. The deep water site is in a 
basin called the San· Diego Trough, at depths greater than 600 
fathoms (1,097 m) and 13-16 nmi (24-31 km) from tbe entrance to 
San Diego Bay. 

- The ocean floor. orr- San Diego has a complex topography and 

·• 

does not have a continuously deepening. slope- from shore to. the 
deep basin of the San Diego Trough. Instead, a pori10n of the 
intervening ocean floor rises 65 fathoms (120 m) to form the 
Coronado Bank, somewhat isolating the LA-5 and LA-4 sites from 
the deep water basin to the vest. On tbe western side of tbe 
Coronado Bank·,- the Coronado Escarpment descends steeply into the 
San Diego Trough.· On the southern side ot tbe C~ronado Bank and 
somewhat south or the LA-5 and LA-- sites, 1s a steep submarine 
canyon, the Coronado Canyon. 

In describing the attected environment, this chapter vill 
tocus on features ot the Southern California Bight which are_ 
typical or the three alternative disposal sites. Whenever 
possible, values typical ot aainland. sh~lves, slopes, and deep 
vate~ basins are presented tor com~ar1aon. It should be 
recognized that the LA-5 and LA-4 sites are in close proximity 
and do not bave a great difference in depth. Consequently, tbey 
can be •~pected to have similar physical and biological 
teatures. · 

Values are also presented trom a field· survey undertaken 
tor th1a IIS at tbe LA-5 site and a nearby reterence site. The 
reterence site bas depth~ approximately the same as the LA-5-
site, aad no disposal activities have occurred there. Samples 
vere collected at these two ai tea ot tbe water column, sediment, .. 
and marine fauna in August and December 1983, and February/March 
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and Apr1l/May 1984. Data trom tbe t1eld survey (Appendix A) is 
presented in tb1s obapter as an ind.ication or tbe existing 
conditions of the LA-5 site. In Chapter 4, field survey data is 
turtber ezaained as an indication ot past and future impacts or 
dredged ■aterial disposal. 

3.1.1. Proposed Use or the Site 

Tbi ocean dredged aaterial disposal site (ODHDS) vill be. 
used solely tor the disposal of dredged material that bas been_ 
evaluated by permitting criteria of COE and EPA (33 CFR 227 and 
40 CFR 225), and authorized tor dumping under Section 103 of 
HPRSA. Tbe site will be design~ted for continuing use subject 
to the design of a site management program, site monitoring 
data, and the needs of site users (40 CFR 228.3 and 228.7 
through 228.10). If unreasonable environmental impacts are 
detected by EPA and/or COE during any phase of the management 
and evaluation process, modification of the disposal site 
location or its.continued. use may be made (40 CFR 228.t1). 

The total amount or ~•terial· to be disposed at the site 
should average 280,000 yd3 per year. fbe dredged material 
consists predominantly ~f aand, silt, and clays dredged from 
projects within San Diego Bay or nearby locations. Dredging 
operations will be conducted a few days or weeks in any given 
year, and•· will generate· two to rour barge trips a day during 
that time period. At tbe dredge site, split hull barges having 
volumes· fromJ 500 to lJ ;000 yd 3 will be· loaded and towed by tug 
boats to the dump site. At the dump site, mat~riai will be 
released by opening the bottom of the split hull 0arge, or by 
pumping the contents through an onboard pipeline to a submerged 
outlet. 

3.1.2. Existence and Effects or Current and Previous Discharges 
and Dumping in the Area, Including Cumulative Effects •o CFR 228.6(a)(7) 

There are aany discharges into the marine environment in 
the Southern California Bight. It is not feasible or-necessary 
to describe allot them and their ettects in the BIS. This 
section is intended to describe a1gn1t1cant discbarges into the 
ocean 1D the vicinity ot tbe ODMDS alternatives where potent1al 
cumulative or synergistic 1apacts are possible. Consequently, 
the only discharge described is the municipal sevage outfall 
trom tbe City ot San Diego. There are no other current 
significant discbarges to ~he ■arine environment close enough to 
any ot the alternative sites to have a potential for interacting 
with the environmental effects ot dredged aaterial disposal. 

3.1.2.1. Municipal Vasta Discharges at Point Loma 

The aevage treatment plant ot the City ot San Diego 
discharges an average ~t 111 ■illion gallons per day or advanced 
primary treated municipal waste through an outfall seaward or 
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Point Loma (Figure 3-1). Tbe discharge pipe is approzimately 2 
nm1 (4 km) long with a seaward Y-abaped diffuser end at an 
approzimate depth ot 37 fathoms (67 m). This discharge bas been 
shown to have significant adverse ettects on water quality, 
sediment quality, benthic invertebrate communities and demersal 
tish populations in tbe vicinity of tbe discharge pipes. These 
ettects are limited to local areas near the outfall and do not 
extend to the vicinity of the LA-5 site {5 nmi or 9 km trom the 
outfall); tbe LA-4 shallow water site (5 nmi or 10 km from the 
outfall), or tbe deep water site (10 nmi or 19 km fr.om the 
outfall). Therefore, there is little likelihood of cumulative 
interaction between dredged material disposal at any of the 
alternative sites and the discharge from the City or San Diego 
sewage outfall. · 

3.1.3. Feasibility of Surveillance and Monitoring 
40 CFR 228.6(a)(5) 

Surveillance and site management are conducted by USCG, EPA 
and COE. Under Section 107 ot MPBSA, the USCG conducts 
surveillance to ensure compliance with tbe permit conditions and 
to discourag• unautborized disposal (33 USC 1417). Additional 
surveillance, site management and enforcement responsibilities 
are delegated to EPA (40 CFR 22.36} and COE (33 CPR 226). 

Monitoring operations at all tbree alternative sites would 
require considerable time and errort to provide the type or high 
quality data that is necessary for ODMDS management 
(40 CFR 228.3). Bottom topographic features, oceanic 
conditions, and meteorological conditions affect most sampling 
efforts. Sampling difficulty increases as the depth of the site 
increases; however, accurate sampling is possible at all sites. 

Monitoring the impacts at the LA-4 shallow water site would 
require a similar errort to that needed to monitor the LA-5 site 
aa they are similar in distance from the entrance to San Diego 
Bay. On the other band, the aballover depth would reduce 
aampling time tor deployment and retrieval or sampling gear. 

Monitoring the deep water site would require more time to 
deploy and retrieve sampling equipment, and travel time to and 
trom the site would be longer. !n advantage ot the deep water 
aite 1s that the bottom is a tlat plain or sort sediment and 
bottom sampling should be relatively easy. Therefore, the deep 
water site may not be much more ezpensive to monitor than tbe 
aballov water site ot the LA-5 a1te. 

3.2. PHYSICAL ENVIRONMENT 

3.2.1. Meteorology and Air Qual1tY 

The climate or tbe southern Calitornia coastal and ortabore 
area is or the Mediterranean coastal type, vitb warm dry summers 
and relatively wet, mild winters. Temperature eztremes are 
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uncommon. The mean air temperature ranges rrom about 12° to 15° 
C (53o to 59°F) in January, and rrom 1•0 to 22°c (58° to...T2°F) '. _ 
in August. ____ Mean maximum temperatures tor January are 16°to 11°c 
(61° to 63°F) over the water and 18° to 19°c (64° to 66•r) at 
adjacent eoastal stations. The mean maxiaum te■peratures for 
August are about 6°c (10°F) higher tor tbe otfsbore region, and 
approz1■ately 8°c (15°F) greater tor the coast than the mean 
maxi■um temperatures tor January. Tbe mean sea surface 
temperatures are about 1 4° C ( 5S° F) in January and 20° c ( 68° F) in 
August (Kimura, 197Ji). · 

Average annual precipitation in the coastal region ranges 
between 10 and 15 inches. Precipitation tends to decrease as 
tbe distance offshore increases. Most precipitation occurs 
during the months of October through April, but wide variations 
take place in monthly and seasonal totals. 

The dominant wind pattern tor south~rn California is one of 
northwest winds offshore~ modified near the coast by local 
t~pography and land-sea· breeze phenomenon. During dayti~e 
hours, the predominant winds tr~m the northwest blow at an 
annual average speed or 9.5 miles per hour (mph). In the 
evening, the winds calm to an average of 4.1 mpb but retain 
their northwesterly pattern (San Diego Air Pollution Control 
District, 1959). The night-time hours ezperience a shift in 
wind~d1rection fro~ northwesterly to northeasterly as the air 
drains toward the ocean (Figure 3-2). The average speed of the 
night-time winds measures 3.6 mph. The spring and. early summer 
winds are influenced by the Catalina ·Eddy which c•uses 
northwesterly winds to shift southeasterly along the coastal 
gradient (Kimura, 1974). The •winds follow the orientation of 
the mountains and. the- coast and the eddy is ca used by the abrupt 
change of th~ir orientation from north-south to east-vest. This 
~ccurs immediately ~orth or Point Conception. 

No wind measurements are available tor the individual dump 
sites._ As the alternative sites are relatively close, wind 
conditions are ezpected to be similar. 

Air quality in a particular area depends upon the prevailing 
weather conditions, local terrestrial topography and the amount 
or· pollutants being emitted into the air. In California, the 
pollutants that frequently exceed air quality standards are 
ozone (Oz), total suspended particulates (TSP), nitrogen oxides 
(»o.>, and carbon monoxide (CO) {California Air Resources Board, 
1 980. ~ 

!he proposed project would 1nvol ve ahips hauling dredged 
material and consequently, there would be an increase in the 
amount or IOx, co, TSP, and hydrocarbons (BC) released in tbe 
region. Utilizing the standard dispersion equations, it was• 
deterained, based on the hauling abips' horsepower, tbe ships• 
~uel consumption, the number or round trips per year, and the 
distance ot each trip, that there would be no significant impact 
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on southern California air quality. Tberetore, the amount of 
air pollutants generated by hauling dredged material to any of 
the proposed dump sites would be insignificant. 

3.2.2. Physical Oceanography ot the Southern California Bight 
-0 CPR 228.6(a)(6) 

This section summarizes regional and local information 
concerning ocean currents, upwelling, waves, and tides in the 
Southern California Bight with an emphasis on nearshore 
circulation. A more detailed account or the various aspects of 
the regional currents can be round in Hickey (1979). 

3.2.2.1. System of Currents 

The dominant hydrographic feature along the California coast 
is. the California Current which controls the general·water 
character and circulation of the area (Jones, 1971) (Figure 
3-3). The California Current originates in colder northern 
waters and flows southward along the west coast of the Horth 
American continent. At Point Conception where the coastline 
turns in an ~asterly direction, the Californi~ Current continues 
in a soutberly direction along tbe continental slope. It is 
considered tbe western boundary or the Southern California 
Bight. Beneath the California Current at a depth of 
approximately 275 fathoms (500 m}, the California Undercurrent 
f'lows in a northerly· direction. 

Hear the 32° latitude, the-California Current swings 
eastward toward Baja California, and splits into northerly and. 
southerly flows. The portion which flows northerly enters the 
Southern California Bight and is called the Southern California 
Countercurrent. It occupies the top 110 fathoms {200 m) of the 
water column. Upon encountering· the· Channel Isl ands and Point 
Conception, this flow either continues northward or turns back 
and flows southeast along the continental shelf. This looping 
feature of the surface current system. is sometimes called the 
Southern California Eddy (Jones, 1971). 

This current system manifests three seasons a~ shown in the 
seasonal current patterns for tbe study are~ (Figure 3-4) and 
descr.1 bed below: 

A. During the Oceanic period trom July to November, the 
southward flowing California Current dominates the nearshore 
current patterns, and tbe·Southern California Eddy is well 
developed. 

B. During the Davidson period trom December to February, tbe 
California Undercurrent becomes stronger and partially 
displaces tbe Calitornia Current westward. Tbe Southern 
California Eddy is weak. 
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c. During the Upwelling period trom March to June, alongshore A 
v1nds strengthen and drive surtace water ottsbore due to the w, 
Coriolis Effect. At deeper layers, cold water tlows toward 
the shore and rises to compensate tor the displaced surface 
water. This is a coastal event that may be •~re intense in 
oertain locations depending on the bottom topography and 
current strength. 

Parachute drouge and drift bottle studies show that the 
currents in the Southern California Eddy have a complex nature 
of flow and that flows calculated based on th• geostropbic 
currents may not be completely valid. Countercurrents, eddy 
currents and upwelling conditions form a complicated system that 
has both large and small scale variations in flow direction 
(Maloney and Chan, 1974}. 

Surface currents are heavily influenced by wind forces and 
3ubmarine· topography. Deeper currents are mainly influenced by 
tides, under~urrent, and basin topography. Localized eddies and 

·other current features are constantly forming, interacting and 
dissipating. Despite tbe tbree recognized current periods, the 
prevailing current at a particular time and place is changeable 
and ditficult to predict. Current fluctuations much shorter 
than the recognized current periods are observed in mainland 
shelf waters (T.J. Hendricks, Physical Oceanographer, Southern 
California Coastal Water Research Project, personal 
communication, 1984). 

Several studies indicate how current conditions may vary 1n 
the San Diego area or the bight. Hendricks and Harding (1974) 
used parachute drouges to measure currents orf Point Loma, San 
Diego at the surface and at a depth of 21 fathoms (39 m) in May 
1972. South flowing surface currents of 15 to 71 cm/s, 
averaging _45 cm/s were recorded. The deep drouge moved at 
speeds of 3.1 to 12 cm/s, averaging 7.3 cm/s to the south. 

In a study of currents at 33 tatboms (60 m) oft the City of 
Del Mar, Winant and Bratkov1cb (1981) round mean surface 
currents to the south in all seasons. Mean surface currents 
were weakest during the tall. During the spring and summer when 
the water column is thermally stratified, they round longshore 
surface-current~ to the south while longshore· bottom currents
were to the north. Dur1~g the tall and winter when the water 
column is less stratified, they touad loagsbore rlov did not 
reverse with depth, instead, southerly flowing currents 
decreased in 1ntens1ty with depth. Upwelling is known to occur 
aouth and southwest or the Point Loma headland. 

Ottahore San Diego, predominant current direction is upcoast 
(north to north-northwest) at depths or 11 to ~3 tatboms (20 to 
60 a) (SCCVRP, 1 973). Currents in the downcoast direction· ,-are 
common also, so that net current speeds are only 2 to 3 cm/s 
upcoast. Typical instantaneous current speeds are 10 to 20 
cm/a. Current periodicities on the order or ·a rev weeks-are • 
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prevalent. Currents bave apparently not been measured in the 
range of tbe 109 fathom (200 m) depth of the LA-5 site, but 
currents there can be expected to be somewhat slower but 
comparable in direction and variability to those in shallower 
water. 

In tbe deep waters of the bight's basins, bottom wa~ers are 
filled by the California Undercurrent flowing across the 
continental slope (Malouta et al., 1981), and moving through the 
basins in a northwesterly direction. Emery (1960) infers that 
deep water currents in the San Diego Trough move in a northerly 
·direction. 

3.2.2.2. Waves 

Waves (swell) from the northern Pacific dominate the winter 
and_spring oceanic conditions of the bight when major storm 
systems are more intense. Southerly swells occur during summer 
and fall when hurricanes are· off southern Mexico and. tropical 
storm~ are present in. the southern Pacific. 

Wind waves (sea) formed locally respond to northwest winds 
from the Pacific bigh pressure regions, winds of tbe Santa 
Catalina Eddy, and the offshore Santa Ana winds. Wave 
convergence zones affect bottom ·topographic features to depths 
of approximately· 182 fathoms (100 m). 

Ho large tsunamis have been recorded: in the southern 
California area because the wave· reftaction over the basin and 
ridge bathymetry of the region dissipates the force of the 
waves. No tsunamis have been formed by local earthquakes during 
historical times. 

3 .2 .2 .3. Tides 

Southern California. bas mixed semidiurnal tides that move 
trom southeast ·to the northwest. These tides are characterized 
by unequal tidal amplitudes causing two bigb and low tides each 
day. During periods when the unequal tidal amplitude is great, 
the tides tend to resemble diurnal tides, one high and one low 
per day. The daily tidal range varies from 1 to 3 m. 

3.2.3. Water Column Characteristics 40 CFH 228.6(a)(9) 

3.2.3.1. Temperature 

Surface temperatures in the southern California Bight 
normally range between 12.5°c in the winter, to 19.58 C in the 
auamer (Maloney an4 Chan, 1974), with maximum variations between 
11°c and 238 C (BLM, 1978). Maximum temperatures in the surface 
mixed layer occur .. rrom August through October, vbile minimum 
temperatures are reached between February and April. Daily and 
seasonal etrects are registered in the water column between 5 
and 27 tatboms (10 and 50 m). Spring upwelling events bring 
cold water nearshore, displace warm water, and ao create strong 
thermal gradients. 



- 3-12 -

In a study ot water conditions at 33 fathoms (60 m} ott the 
City or Del Mar, Vinant and Bratko~icb (1981} tound that the 
water column during the summer shoved a warm sur.race layer 
rarely greater than 3 fathoms (5 m}, a tbermocline approximately 
11 tatboas (20 m) thick in which the temperature gradient was 
nearly constant, and a colder bottom layer. In the winter, 
temperature throughout the water column was much more constant 
vitb no distinct thermocline and the bottom only a few degrees 
colder than the surface. At depths between 55. and 165 fathoms 
(100 to 300 m), the water temperatures of the Southern 
California Bight generally decrease to a range between 6.5°to 11° 
C (BLM, 1978). 

Water temperature measurements made during the field study 
compared favorably with these values (Appendix A, p. A-19). 
Maximum surface temperatures recorded in the August survey 
ranged Crom 21.6° to 22.5°c. Minimum surface temperatures 
recorded in tbe Mar~b survey ranged rrom 14.9° to 15.6°c. The 
yearly surface temperature variation was between 6.6° and 7.4°c 
depending on the station. 

At 55 fathoms (100 m), temperatures showed a smaller range 
trom 9.8° to 13.2°c. Maximum temperatures were again round in 
the August survey, while minimum temperatures at most stations 
were-round during the May 3urvey. With the max!mum depth at the 
eight sampling stations ranging from 13 to 102 fathoms (134 to 
186 m), the bottom temperatures ranged from 8.7° to 13.1°c. A 
Maximum values· ver~ found for all stations during August, while W 
minimum values for most stations were found during the May 
survey. 

These figures indicate stratification in the water column. 
During the summer, the field survey indicated an upper water 
column tbermocl1ne existed between 5 and 27 fathoms (10 and 50 
m). Tbe thermocline vas essentially absent in winter, with 
temperatures decreasing more or less steadily from surface to 
bottom. 

There were no significant water temperature differences 
between Ll-5 and the reference site (Appendix A, p. 22). In 
waters or the Southern Calitornia Bight deeper than 165 fathoms 
(3oo·m), temperatures are generally less than 8°C (Chan, 1974). 
In the deep waters of the San Diego Trough, Bmery (1960) round 
average temperatures at 3.•0 c near the bottom of the basin. 

Salin~tJ values are not known to be highly variable in the 
Southern Calitornia Bight. The aurtace water is more saline 
during the aummer and autumn than in tbe winter and apring due 
to tbe greater amount ot rain in the w1nter·and the increased 
evaporation in the aummer. The aalinity variation of ottshore 
San Diego 1a small both borizoatallJ aad vertically ranging 
between 33.5 and 3•.s parts per tbousaad (ppt) (Allan Hancock 
Foundation, 1965). 
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On tbe mainland sbelt, vbile tbe aurtace water varies due to 
tbe influence ot rresbvater runott and evaporation, at depths 
below 8 tatboms (15 m), salinity is frequently isobaline. At 
slope and basin depths ot 110 to 275 fathoms (200 to 500 m), the 
mixing zone between major surtace currents and- undercurrents 
occurs. Here the salinity can vary trom 33.8 to 34.- ppt 
depending on tbe dominance of these currents (Maloney and Chan, 
1974). 

Salinity ·measurements taken during the field survey showed a 
wider range vitb many values lower than bas been historically 
reported. Although the wet months ot November and December ot 
1983 may explain some or the low values, other values are 
considered errors in measurement. Hot including those values 
considered most questionable, the range vas 30.9 to 35.7 ppt 
with many of these values falling near the lov~r balr (Appendi~ 
A, p. A-22). There vere no significant salinity ditterences 
between the LA-5 site and the reference site. Salinity 
generally incresed slightly from surface to bottom. 

3.2.3.3. Hydrogen Ion Concentration (pH) 

A narrow range or pH values is ezpected ror waters in tbe 
Southern California Bight because the ocean is a well buffered 
solution. The Allan Hancock· Foundation (1965) round·a range of 
pH trom 7-5 to a~6 along the southern California coast with an 
average of 8 •. 1 •. 

At 38 to 55 rathoms (70 · to 100 m), the- pH gen·erally 
decreases to a range of 7.6 to 7.8, while at the deep· 
ozygen-minimum layer in the basins, the pH has been reported·at 
7 -5. In· tbe field survey, pH ranged from 7 .1 to 8 .6 with a mean 
ot 1.9. At 55 fathoms (100 m), the pH ranged trom 7.3 to 8.1. 
Concentrations-or pH shoved a general decrease v1th depth and 
there were no significant differences between the LA-5 and 
reference sites (Appendix A, p. A-25). 

3.2.3.4. Turbidity 

Turbidity in tbe water column is caused by suspended 
inorganic and organic material. It limits the amount or light 
transmission and tberetore affects the· level or photosynthesis. 
The inorganic particles are mostly sediments entering the water 
through river outfalls and land erosion. Waves and currents may 
also reauspend small particles on the bot;om ot shallow waters 
particularly during periods or upwelling. As a result, water 
over sandJ bottoms tends to be olearer tban water over muddy 
botto■s. Tbe oonoentration or plankton intluences turbidity, 
vitb aeaaonal blooms ot these organisms restricting the depth or 
light penetration. Sewage outfalls introduce botb organic and 
inorganic sediments vhicb locally increase turbidity. •, 



On mainland abelves, turbidity generally decreases seaward 
ot the shoreline (larl, 1980). Shallow waters tend to have a A 
high degree ot turbidity throughout the water column. Turbidity W 
generally decreases as the turbid water moves toward deeper 
vatera and ia diluted by the greater .. volume ot water. Fine 
sized sediments such as clays and silts otten remain in 
suspension tor longer periods of time than aattds, and are 
distributed by local water circulation patterns (Gorsline et 
al., 1984). 

Water clarity conditions at the alternative disposal sites 
is expected to follow these general patterns but vary widely 
under natural conditions. Transmissivity is a measurement of 
light transmitted through the water column, and is one 
indication or turbidity. Transmissivity measured during the 
field survey averaged 94.8j and showed little variat1Gn with 
depth (Appendix A, p. A-25). Ho significant differences were 
noted during the study period or at any sample station. 
Turbidity is also closely associated with sediment transport, as 
discussed in Section 3.2.5.2. 

3.2.3.5. Dissolved Oxygen 

The surface layers ot tbe ocean are usually saturated with 
dissolved oxygen (DO), and DO concentration· generally decreases 
vitb increasing depth. Average DO values in the vicinity of the 
project site are 5.5 to 5.9 milligrams per liter (mg/1) in the 
surface vater~_and decreasi·_to 1 .8 to 2.2 mg/1 at 110 fathoms 
(200 m) (National O~ean Data Center, 1974). 

During the field surveys, surface DO levels ranged from 8.4 
to 10.0 mg/1 (Appendix A, p. A-22). DO levels were lower at the 
bottom, ranging from 3.6 to T-4 mg/1. Kuch or this variation 
was due to variation in the depth or bottom stations. Although 
dissolved oxygen gene~ally decreased with depth, a maximum was 
usually noted at depths of 6 to 27 fathoms (10 to SQ m) in the 
May and December surveys. Such a subsurface maximum bas been 
associated in·otber studies with thermal stratification in the 
water column. Under such a condition, oxygen is entrapped in 
upper layers by the seasonal tbermocline (Reid, 1962). There 
were no significant differences in dissolved oxygen between LA-5 
and the reference site (Appendix A, p. A-22). 

In tbe deeper waters ot tbe basins, dissolved oxygen levels 
are extremely low. For example, in San Pedro Basin, wbere the 
deptba can be aa great as 500 tatboms (896 m), the DO at the 
bottom ot the water column baa been reported at a level or 0.2 
mg/1 (BP!, 1985). The San Diego Trough would be ~xpected to 
have a1m111arly low levels. 

The most important nutrients tor the growth or phytoplankton 
in marine waters are nitrates, phosphates, and silicates. a 
Concentrations ot the three nutrients tend to be low near the W 
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aurtace and generally increase in concentration with depth until 
approzimately 275 to 825 fathoms (500 to 1,500 m). At these 
depths concentrations or nitrates and phosphates then decrease 
(EPA, 1985). The highest nutrient concentrations occur during 
the upvell1ng season. 

lear the surface vbere light penetration is greatest, 
nitrate 1s the primary limiting factor tor the growth of 
phytoplankton. Surtace nitrate concentrations vary from 0.1 
mg/l during the Davidson period to more than 8.0 mg/1 during the 
upwelling period. At 50 fathoms (90 m) nitrate concentrations 
range from 0.2 to 0.4 mg/1 (SCCWRP, 1973). The ~oncentration of 
phosphate is between 0.5 and 0.8 mg/1 in surface waters, 
approximately 3.0 mg/1 at 275 fathoms (500 m), and a maximum of 
approximately. 3.7 mg/1 is reached at 495 tatboms (900 m) (Chan, 
1974; SLM, 1978). Silicate concentrations increase more or less 
steadily with depth. Surface silicate concentrations vary 
between 10 and 20 mg/l., Nutrient· concentrations· vere not 
aampled during the field survey. 

3.2.3.7. Trace Metals 

Low concentrations of trace metals are essential tor 
metabolic processes. Some or these metals 1n0lude boron (B), 
cobalt (Co), copper (Cu), iron (Fe), manganese (Mn), molybdenum 
(Mb), selenium_ (Se), and zinc· (Zn). These same metals may also 
be toxic. at higher concentrations when bi.oaccumulation of the 
elements causes diver~~ affects high.er trophic levels (SCCWRP, 
1973). 

Trace metals enter the ocean from natural sources 
associated with suspended particles, as dissolved ions carried 
1n runoff, or resuspended from sediment layers. These natural 
concentrations plus amounts added by anthropogenic activities, 
aainl7 associated vitb the discharges or municipal and 
1ndustrial vast~ treatment plants, are the main sou.roes or heavy 
metals. Through various chemical pathways over a long period of 
time, heavy metals precipitate out ot the water column and 
become incorporated into tbe sediments. 

Analysis ot trace metal concentration ia especially 
ditticult in the water column as water movement aakes these 
levels highly transitory. Analyses ot b~avy metal 
concentrations are also made d1tt1cult because: 

A. Concentrations ot metals in marine waters and sediments may 
be near their limit ot detection by present analytical 
teobn1quea; 

B. Uncertainty about the phya1cal/cbemical state ot tbe metals 
and aample contamination add a degree or analytic 
Tar1ab111ty; and 
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c. Concentrations of particular beavy metals vary with distance 
from shore or discharge points, depth, rainfall, currents, ---
upwelling, plankton populations, size or suspended -
particulate and sediment grain size (SCCWRP, 1973). 

Concentrations of trace metals tend to be low in tbe South
ern California Bight, except near sewage outfalls and other 
pollution sources. Kost metals detected in the water column are 
those associated with suspended particulates. A study conducted 
for the U.S. Bureau of Land Management (BLM} (Bruland and 
Franks, 1977), compared the concentrations of heavy metals as 
suspended particulates in nearshore and basin water masses off 
southern California. They found that nearsbore waters away from 
pollution sour~es tend to h~ve lover metal concentrations than 
offshore areas. · Suspended particulates include only a portion 
ot the trace metals in the water column, as dissolved metals are 
also present. However, the particulate trace metal concentration. 
is often the only parameter examined as 1t is sore easily 
measured with accuracy, and it is assumed to more readily expose 
anthropogenic perturbations in the marine environment (Bruland 
and Franks, 1977). 

Table 3-1 shows nearsbore values round in the BLM study 
vhicb indicate possible levels prior to dumping at the LA-5 and 
LA-4 sites; this table also shows values found in inner basins 
such as tbe San Diego rrough. 

In tbe'field study, concentrations of arsenic (As), cadmium A 
(Cd), chromium (Cr), copper (Cu), lead (Pb), mercury (Hg), and W 
zinc (Zn) were not detected in the water colu~n (Appendix A, p. 
A-29). However, the limits or detection in this tield survey 
were near or above typical levels reported by the BLM study for 
these metals (see 1ppendix A, p. A-16). As a consequence, the 
only conclusion which can be drawn from tbe field survey is that 
previous dumping at the LA-5 site has not appreciably elevated 
tbe level ot tbese metals in the water column on a long term 
basis. 

Most trace metal analyses have been limited to nearsbore 
studies in the Southern California Bight related to municipal 
discharges (SCCVRP, t 973). Because of the difficulties in 
measuring lov levels ot trace metals in the water column 1n 
areas away trom such discharge points, more emphasis bas been 
placed on examining metal concentration in sediments. Section 
3.2.5.3 discusses typical levels round in sediments. 

3.2.3.8. Brdrocarbons 

, BLM study has tound a range or dissolved hydrocarbons in 
the waters or tbe Southern California Bight trom <0.001 to 0.02 
mg/l (BLM, 1981b). Because ot difficulties in sampling and 
analyzing hJdrocarbons in the water column, more emphasis has 
been placed on examining levels or bydrocarbons in sediments as 
discussed in Section 3.2.5.4. 
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Table 3-1. Concentrations of Trace Metals as Suspended 
Particulates in the Water Column in Micrograms 
Per Liter (ug/1). 

ARSENIC CADMIUM CHROMIUM COPPER 
(Ar) (Cd) (Cr) (Cu) 

LEAD MERCURY ZINC 
(Pb) (Hg) (Zn} 

BLM Study (a) 

Hear shore 

Surface Vater 
Deep Water 

Inner Basins 

ND 
ND 

Surface Water ND 
Deep Water ND 

0 .o 01 2 .. 
~0.0015 

0.0018 
0 .o 005 

HD ~0.0038 
0.062 0.012 

0. 0 03 2 
0 . 0 053 

HD 
ND 

<0.0025 0.0025 
<0.0034 0.0018 

HD 
ND 

.ND 
ND 

0.016 
0 .o 11 

0.016 
0.008 

Field Survey 
(b) 

No concentrations of metals were detected in 
tbe field survey at these levels of detection: 

Levels ot 
Detection 2 2 

(a) = Bruland and Franks, 1977. 
(b) = Appendix 1, p. l-29 
ND = Ho Data 

20 10 50 0.2 5 
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Historically, natural ortsbore oil and gas aeeps have been 
observed in several locations in tbe Southern California Bight 
near the numerous faults and folds of the Los Angeles area 
(Dennis, 197 4). The San Diego area is not known tor such 
natural seeps. 

Oils and greases are also introduced to the bight's water 
by human activities, with the highest concentrations generally 
found in. or near harbors and urban centers. 

In the field survey, oil and grease, were undetected at 
levels of 0.1 mg/1. 

• 

For chlorinated hydrocarbons such as DDTs and PCBs, 
McDermott and Heesen (1975) found levels outside the San Diego 
Harbor fell within a range of 0.000001_ to 0.000015 mg/l. Payne 
et al. (1976) reported ranges or values tor surface and 
nearbottom water in the Southern California Bight: 0.00003 to 
0.02 mg/1 for the dissolved fraction and <0.000002 to 0.002 mg/1 
tor the particulate fraction. In the field' survey chlorinated 
hydrocarbon concentrations (DDTa and PCBs) in the water column 
were below detection limits at both the LA-5 and the rererence 
sites. The detection limits tor the hydrocarbons tested in this 
field survey are listed in Appendix A (p. A-16). As tbe levels 
of detection for the field survey were greater than or close to 
the maximum levels reported by McDermott and Heesen (1975) and 
Payne et al. (1976), it follows that no DDTs or PCBs would be 
detected. As a consequence, the only con·c1us1on which can be -
drawn frpm the field survey is that p~evious ~umping at the LA-5 
site bas not appreciably elevated the levels of ~blorinated 
hydrocarbons in the water column on a long term basis. 

3.2.-. Regional Geology 

The teatures seaward or the San Diego area are a submerged 
extensions of the Peninsular Ranges or southern California and 
Baja California (Figure 3-1). The irregular topography of the 
basins and ridges parallel the structural orientation of the 
onshore ranges. The mainland sbelr seaward ot the San Diego 
-Barbor consists mainly or tightly folded late Beogene sandstone 
and shale, covered extensively with Quarternary sands and muds 
(HMS,. 1983). It is wide and, slopes gently downward tor 5 nmi 
(9.5 km) oftsbore to depths ot approximately 55 tatboms (100 m), 
and then drops orr into a steeper slope ot approximately 2 to 4 
nmi (3 to 8 km) with depths as great as 137 fathoms (250 m). 
The Coronado Bank torms a submerged terrace at approximately 82 
fathoms (150 m) betore tbe Coronado Escarpment drops otr sharply 
into tbe deep basin or the San Diego Trough. · 

Tbe Coronado Bank tault is an active tault in the area. 
Several otber rault traces trending northwest to southeast have 
also been mapped. However, very tew earthquakes have been 
reported ott the San Diego coast since 1900. • 



3.2.5. Sediment Characteristics 

Mainland shelf areas are characterized by the presence of 
coarse, terrigenous sediments (Allan Hancock Foundation, 1959). 
In deeper alope habitats, finer sediments are present (MMS, 
1983); occasional slumping or finer sediments creates unstable 
substrate on tbe continental slope and also provides sediment to 
tbe basin floors. Hearsbore basins typically have high 
sedimentation rates dominated by land-derived detritus. 
Terrigenous materials have accumulated in the inner basins, 
producing extensive basin plains. The characteristics of 
sediment in the slope areas are intermediate between that of 
shelf and basin areas. 

3.2.s.1. Grain Size 

Characteristics or the bottom sediments in the Southern 
California Bight are influenced by local submarin~ features and 
oceanographic conditions. The finer sediment traction~ of silt 
and -clay are common in the deeper portiori of the bight, while at 
intermediate depth locations, such as that of the LA-5 and LA-~ 
sites, roughly equal propcfr1aons of sand-and fine sediment are 
typically round. In shallower waters on the mainland shelf, 
coarser sand tractions increase. 

In tbe field survey, samples of bottom sediment~ were 
generally sandy-silt (Appendix A, p. A-56). The size of the 
sediments at the LA-5 site showed a greater range on the average 
than those at the reference si•te· (Table 3-2). The mean grain· 
size of samples taken at the LA-5 site was 4.31 phi units (50.4 
um) (variance of 1.01, 95J confidence level of z 0.22), while 
the mean grain size of samples taken at tbe reference site was 
4.51 phi units (43.9 um) (variance of o.41, 95% confidence level 
ot- ± 0.12). Tbe LA-5 site samples averaged. 3S gravel,. 52S sand, 
33J silt, and 12S clay. Tbe reference site averaged less than 
1S gravel, 57S sand, 35S silt, and 8S clay (Appendix A, p. ,~sa 
to A-61). . 

In studies of another inner basin of the Southern 
California Bight, San Pedro-Basin, bottom sediments at 
approximately 250 fathoms (457· m) consisted of primarily 
greenish mud and varying amounts of •oozy, blue, green gray 
muds•. Kean particle size was less tban 62 um in diameter 
(Bartman and Barnard, 1958}. ?he San Diego Trough is expected 
to also bave tine particles as bottom sediments. 

3.2.5.2. Sediment Transport 

Sediment is expected to follow the surface and bottom 
currents as described in Section 3.2.2.1. let movement at all 

··three ot the ott~hor.e alternative- dumping sites is- e.zpected to 
be in a nortb to northwest direction at most times, although 
transport may occasionally be in a soutberl7 direction. Most 
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Table 3-2. Grain Size Distribution for tbe LA-5 and Reference 
Sites. 

Range of LA-~ Site Reference Site 
Grain Size - -(PHI) J: 95J C. I. J: 95J C.I. 

-1 to 00 ,. JJ . 1 .o - 1.9 <O. 1 < 0. 1 
00 to 01 4.7 3.7 - 5.6 0.2 < 0. 1 - 0.3 
01 to 02 . ..:;,. .... ,. 10 .o · ·- 8 .!J - - 11.5 0.8 0.4 - 1.1 
02 to 03 20.7 1 8. 6 - 22.9 9.2 6.7 - 11.8 
03 to 04 14 .4 12.9 - 1 5 .8 46.2 43.7 - 48.7 
04 to 05 16. 7 14. 2 - 1 9. 3 22.5 20.5 - 24.4 
05 to 06 8.6 7.4 - 9.7 7. 3 6.8 - 7.9 
06 to 01 4., 3 .6 - 4.6 3 .1 2.7 - 3.5 
07 to 08 3.2 2.6 - 3.8 2., 1 • 9 - 2 • .14 

08 to 09 2.3 2.0 - 2.5 1 • 7 1.~ - 2.0 
09 to 1 o . , • 3 1 • 1 ... 1 • 5 , .2 , • 0 - 1 • 4 
10 to , 1 3.5 3 • 1 ... 3.9 i • 9 , • 5 .. 2.3 
11 to 12 1 .6 1.3 - 1.9 1 • 1 0.8 - 1.3 
12 to 13 2.3 2.0 - .2 .6 1 .2 0.9 - 1.5 
13 to 1 4 0.9 o.a - 1.1 o.6 0.4 - 0.8 
14 to 15 0 0 0 0 

95J Confidence Interval (C.I.) i .:t 1 • 96 
s 

= 
"'{n 

PHI unit = -log2 x where :z 1s diameter 1n millimeters 

Appendix A, P• A-62 to A-65 

• 
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material initially deposited on the mainland shelf is expected 
to be resuspended and eventually transported down tbe gradient 
of slopes and basin floors (Schwalbach and Gorsline, 1985). 
Fine particles which remain suspended tor longer periods of time 
are ezpected to follow the same route in a more direct fashion 
(Gorsline et al., 1984)~ Tbe slopes ot the mainland shelf and 
canyons are also subject to slides, delivering additional 
sediment to the basins (Field and Edwards, 1980). Some ot these 
slides are several kilometers wide and 50 m thick. This is an 
important process transporting sediment downslope and into the 
basins. 

Within the San Diego Trough, sediment is expected to flow 
· slowly to tbe north with the weak currents and descend through 
the water column until it reaches the bottom or achieves neutral 
buoyancy (Appendix C). 

3.2.s.3. Trace Metals 

Trace metals are incorporated into benthic sediments in a 
variety of ways sim1lar to the means discussed in the,section on 
water column characteristics (Section 3.~.3.7). Sediment metal 
concentrations tend to be· higher in basins than on the mainland 
shelf 1n southern California, but the highest levels occur near 
sewage outfalls (SCCWRP, 1973). 

Table 3-3 presents values ror trace metal concentration in 
sediments of the Southern California Bight, along with those 
values found in the field survey. For some studies, only ranges 
are given because concentrations of trace metals vary consider
ably in coastal waters and average values are too easily 
misinterpreted (SCCWRP, 1973). 

Tbe first. set. ot values presented tor comparison shows 
ranges tor trace metals vhicb bave been round in dredged 
materials or San Diego Bay, Bven though the LA-5 site values
are often elevated compared to those at the reference site, they 
are considerably lover than those levels found in these 
undiluted dredged materi•ls. 

The second set or values is trom the Word and .Hearns (1978) 
study undertaken in 1977. Various parameters along the 33 
f'athom (60 11)' isobath were measured rrom Point Conception to the 
US/Mexico border, and control stations were chosen as rep
resenting background levels not overly influenced by pollutants. 
Tbis set ot values represents shallow water concentrations ot 
metals under relatively undisturbed conditions. They are 
presented here as general indicators or undisturbed conditions. 

The third and f'ourth aet of values tor comparison are trom 
a BLM study ot baseline conditions in the -Southern California 
Bight on the mainland sbelr and in the southern inner basins 
(BLM, 1981b). These shelf and inner basin values are presented 
in Table 3-3 as an indication ot pre-dredging conditions at the 
LA-5 and LA-4 sites. 



Table 3-3. Concentrations ot Trace Metals in Sediments, Hicro~rams Per Gram Dry Weight (ug/g), Mean, Range. 

Cadmium Chromium Copper Lead Mercury Zina 
(Cd) (Cr) (Cu) (Pb) (Hg) (Zn) 

FIELD SUR'f!I (a) 

LA-5 Site 1.13 21.93 311.81 29.29 0.18 120 
0.33-5.06 Jt.~1-111.93 12.02-2111 .22 7.61-163.117 2.13-00.12 20 .30-860.92 

Reference Site 0.98 13.11 11.30 12 • .ll7 0.01 70.03 
(0.88-1.08) (12.19-14.4) ( 10.50-12.13) (11.69-13.25) (0.01-0.02) (2!1.81-115.26) 
O .4 9-1. 7 9 1.00-21.47 2.60-20. 10 7 .50-21. 10 <0.01-0.06 9.63-8117 .50 

DREDGED MATERIAL ( b) 0.51-22.7 42 .Ji-175-0 80 .4-638 ,5 ND 0.51-18.5 HD 

MUNLDD SHBLF 

Word & Hearns, 60 11 0.39 23.1 9.1 6.6 ND 42.2 
control stations (c) 0.1-1.Jf 6.5-43 2 .8-31 2.1-12 9.8-62 

BLH Study (d) 0.59 ± 0.24 57 .6 ± 25.3 111.9 ± 8.4 17.3 ± 7.7 ND 56.9 i- 22.2 

INNER BASINS 

South Coast, , 

BLM Study (d) 0.112 + 0.20 88.4 ± 28.0 31.8 ± 6 .o 211.5 ± 11.7 ND 106.3 ± 18.7 

DBEP BASINS ( e) 1.0-2.0 90-150 28-35 5-30 ND 85-100 . 

ND= no data 

(a) Appendix C 
(b) Salazer and Salazer, 1983a,b 
(o) Word & Mearns, 1918 
(d) BLM, 1981b. 
(e) Bruland et al., 1914, in Hershelman et al., 1917. 

- - \-
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The tinal set ot values is from anaerobic sediments in the 
deep waters ot Santa Barbara and Soledad Basins. It is 
presented here as an indication ot existing conditions at the 
deep water site. 

In tbe field study, concentrations or Cd, Cr, Cu, Pb, and 
Zn at tbe reference site were within the range of values found 
for aediments in other studies within tbe region (Table 3-3). 
Bone of _the otber studies reviewed included measurement of As or 
Hg. Concentrations of all tbe metals studied at tbe LA-5 site, 
however, generally exceeded regional values and also those found 
at tbe reference site (Appendix A, p. A-42) with th~ following 
exceptions: 

- Tbe mean concentration of As at the LA-5 site was slightly 
less than at the reference site. The LA-5 site bad a 
range with higher values, however. 

- Tbe mean Cd concentrations at both sites were almost 
equal, again with the LA-5 site shoving some b1gber values 
in the range. 

Samples trom the LA-5 site ot all the metals sbowed inconsistent 
oontam1nat1on. 

3.2.5.4. Hydrocarbons 

Petroleum hydrocarbons encountered in the marine environ
ment may originate from man's activities, such as offshore 
drilling and production operations, oil tanker ·operations, 
coastal refineries, atmospheric transport of combustion pro
ducts, coastal municipal and nonretinery industrial wastes, and 
urban and river runoff. Natural sources ot hydrocarbons include 
biological production by organisms and submarine oil seeps. 
Distinction ot environmental hydrocarbons among these various 
sourc~s has only recently been attempted (Winzler and lelly, 
1917). For example, pentacycl1c triterpenes have been used to 
distinguish crude oils from biologically derived hydrocarbons 
( B LM, 1 981 b ) • 

Baseline studies round a vide range ot hydrocarbon 
concentrations in sedimeats throughout the bight, with tbe 
highest associated vitb harbors and urban centers (BLM, 1981b). 
laplan (1977) states tbat tbe vide range or values reflects the 
variety of depositional environments and tbe oomple:z:ity ot 
contributing sources. In stations south or Newport Beach 
(including the San Diego area), laplan round hexane and benzene 
tractions ot 50 ug/g to 100 ug/g in basin sediments, and less 
than 50 ug/g in sediments or the outer banks and ridges. Word 
and Kearns (1979) reported aa average level ot 243 ~ •4 ug/g ot 
hexane extractable materials in aedi■enta or the bight, vitb 
valuea that ranged up to aeveral thousand ug/g. · 
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Total hydrocarbons were not evaluated in the field survey; 
however, concentrations or oil and grease at tbe LA-5 site 
averaged 90 ug/g and were not aigniricantly greater than those 
at tbe reference site (Appendix A, p. A-37). Contamination 
appeared to be variable. 

The major input or chlorinated hydrocarbons~ especially 
pesticides and PCBs, to southern California sediments is thought 
to be municipal wastewater d1scbarg·es. Other significant· 
sources include industrial wastes, past dumping practices, river 
and surface runoff, and aerial fallout. The highest 
concentrations of chlorinated hydrocarbons are round in or near 
harbors and urban centers (California State Water Resources 
Control Board, 1 980) • 

Although emissions of chlorinated hydrocarbons from 
municipal discharges have decreased in recent years, 
concentrations in sediments remain high, particularly near 
outfalls. Word and Mearns (1978) repor.ted a mean dry weight 
concentration ot 0.02 ug/g ror total DDT, and 0.01 ug/g for 
total PCBs at control stations where the influence of polluting 
sources was judged to be minimal. Total DDTs and total PCBs in 
sediments or control ·stations near San Diego bave been round in 
dry weight concentrations or o.0034 ug/g and 0.015 ug/g, 
respectively (Heesen and Young, 1977). 

• 

Sediment concentrations of DDTs and PCBs at the LA-5 site A 
were higher than those at the reference site and .shoved variable • 
contamination (Appendix A. p. A-31) (Table 3-4). The mean·total 
DDT dry weight concentration at L!-5 was approximately 0.023 
ug/g which is within the range tor control stations of Word and 
Kearns, but is higher than the 0.005 ug/g mean total DDT dry 
weight concentration tor the reterence site. or the DDT isomers 
at the LA-5 site, only p,p-DDT shoved significantly elevated 
levels above the reference site. The mean total dry weight 
concentration or PCB at the LA-5 vas 0.138 ug/g which exceeds 
tbe range tor control stations of Vord and Mearns and the 0.033 
mean total PCB dry weight concentration at the reference site, 
but is less than ~evels at other sites 1n the bight. In this 
tield survey, there vas considerable varia-t--ion in levels or PCB, 
and analytical ditt icul ti es vi th in.terterence trom other 
eubstances. As a consequence, all values tor PCB levels should 
be interpreted with caution. Other pesticides were not detected 
in sediments during the field survey at tbe levels ot detection 
indicated in Appendix A (p. A-16). 

3.3. BIOLOGICAL ENVIRONMENT 

The Southern California Bight is geographically situated in 
a biological tran~ition zone between tbe cold water biota or the 
Oregonian Province north or Point Conception and the varm water, 
subtropical biota ot tbe Panamic Province aoutb or Magdalena 
Bay, Mexico. Intermixing or currents from these two provinces A 
in this region of extremely variable geology, from rugged • 
submarine rock outcroppings to very fine sediment deposits, 
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Table 3-4. Concentrations of Hydrocarbons in Sediments in 
Micrograms per Gram Dry Weight (ug/g) 

CHLORINATED 
HYDROCARBONS 

Mean, (95J Confidence Interval) 
Range 

lllA 

Sballow Water Control 0.02 {0-0.04) 0.01 {0.002-0.02) 
Sites (a) <0.001 - 0.09 <0.002 - 0.04 

South-ern California Bight. (b) <0.03 - 0.7· <0.002 - 0.4 

San Diego Control Sites (c) 0.0034 0.015 

F_ield Survey (d) 

LA-5 Site 

Reference Site· 

(a) Vord & Hearns, 1978. 
(b) Young & Gossett, 198~. 
(c) Beesen 6 Young, 1 977. 

0.023 0.138 
( o. o o a - o. o 3 a) <a. o 98 - o . 1 7 9) 
0.001 - 0.303 0.011 - 0.541 

0.005 . 0.033 
co.oo4 - 0.006) co.014 -·0.052) 
0.001 - 0.012 0.006 - 0.136 

(d) Appendix A, P• l-39 and Appendix C • 

., 
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encourages rich and diverse biological associations. A large 
number ot endemic species and numerous representatives of the 
adjacent provinces are round throughout the Bight. 

Thia aection ot the EIS describes tbe biological 
environment to document compliance with EPA's 11 specific site 
selection criteria. General ecological descriptions 40 CFR 
228.6(a)(9) and. the location of these resources in relation to 
spawning, nursery, feeding, and areas of living resources 40 CFR 
228.6(a)(2) are discussed throughout this section. · 

3.3.1._Plankton Community 

Tbe mixing of waters from northern-and southern currents 
influences the species diversity and abundance of planktonic 
organisms in the Southern California Bight. Primary 
productivity is regulated by water temperatures, light 
1ntens1ty, and. the availability of nutrients in the euphotic 
zone, the latter usually resulting rrom tbe upwelling of colder, 
deep waters into warmer, surface waters. Plankton productivity 
ia bigbest during the summer (July to October) and lowest during 
tbe winter months (October to December) (Owen, 1974). Primary 
productivity varies 1n proportion to the distance from shore, 
b1gber 1n nearshore regions and decreasing vitb distance 

_ offshore. 

3.3.1.1. Phytoplankton 

Approximately 280 species of phytoplankton from California 
waters were reported by Riznyk (1977): 160 diatom; 112 
dinoflagellate, and 6 s111coflagellate species. Phytoplankton 
work previously conducted offshore of southern California 
includes tbe works of Allen (summarized in Riznyk, 1974), Balech 
( 1960) ,- Resig ( 1961) ,· and California State Wa_ter Quality Control 
Board (CSWQCB, 1965). Because or tbe mixing action of the 
California Current, plankton species present at each of the 
sites discussed in tb1s section are ezpected to be very similar. 
Table 3-5 lists common pbytoplankton ot tbe Southern California 
Bight. Tbe relative abundance of a particular species may vary 
somewhat tram the inshore retereoce sites to the ottshore deep 
sites. Tb~ distribution ot tbe species and their abundances are 
controlled by several factors including amount of light, 
currents, intensity or grazing, temperature and upwelling events 
(BLM, 1981b). Phytoplankton variability is evident on a seasonal 
basis as well as over long-term periods in vbich it has been 
related to oceanographic and meteorological events (Balech, 
1960). 

California Cooperative Oceanic Fisheries Investigations 
(CalCOFI) data presented tor 1969 (Owen, 1974) in BLM (1981b) 
displays primary productivity variations tor the Southern 
Cal1torn1a Bight region. Values are highest within tbe near
abore regions and decrease with distance otrabore. Standing 

• 

• 
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Table 3-5. Common Phytoplankton Species of the Study Area 

DIATOMS DIHOFLAGELLATES 

!sterionella Japonica 
B1ddulphia longicruris 
Chaetoceros compressus 
£• deb111s 
£. didymus 
c. socialis 
DitYlum brightwell11 
Eucampia zoodiacus 
Ii tzschia spp. 
Rhizosolenia spp. 
Skeletonema costatum 
Tbalassionema nitzscbioides 

BAPTOPHYTES 

Phaeocyst1s pouchett1 

ltiznyk, 1974. 

Ceratium fusus 
£. tripos 
.£• turca 
DioopbYsis acuminata 
Gonyaulax polYedra 
Grmnodinium splendens 
loctiluca scintillans 
Per1d1n1um sp. 
Prorocentrum micans 

SILICOFLAGELLATES

Dictyocha fibula 
D1stephanus· speculum 
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decreasing offshore beyond a highly productive band 51 to 108 A 
nmi (100 to 200 km) along the coast. Production values for an W 
area of coastal waters rrom San Pedro to San Diego range trom 20 
grams per square meter (g/m2 ) (October to December) to 90 g/m2 

(July to September). Productivity ranges trom approximately 0.3 
to 1.4 g/C/■ 2/day, integrated over the euphotic zone. Near 
sewage outfalls such as Point Loma, productivity can increase to 
2.0 to 2.5 g/C/m2 /day (Epply et al. 1 1972). -

3.3.1.2. Zooplankton 

Zooplankton are instrumental in the transfer of energy from 
the phytoplankton to the higher trophic levels including fishes, 
birds, and marine mammals. Studies dealing with Southern 
California Bight zooplankton are listed in Seapy (1974). 

In the California Current system, at least 546 invertebrate 
and 2,000 vertebrate species of fish larvae are estimated to 
occur (Kramer .and Smith, 1972), representing 23 major taxa among 
9 animal phyla. Tbe zooplankton include botb temporary 
(nanoplankton1c) and permanent (holoplanktonic) forms which 
range in depth distribution from the surface to at least 3,282 
fathoms (6,000 m) (Bolton et al. 1977). 

The primary source of zooplanktonic information is the 
California Cooperative Oceanic· Fisheries Inve=tigat1ons 
(CalCOFI) program which originated in 1949. Data· are available 
from numerous samplirig station~ within the Souther~·California 
Bight region from surface to depths of 11 fathoms (1~0 m). 

The horizontal and vertical distribution and abundance, as 
v~ll aa the species composition, of so~tbern California 
zooplankton is bigbly variable. It is influenced by many 
environmental factors, including season, advection or currents 
and tbe winds that cause currents, long-term meteorological and 
oceanographic changes (Berner and Reid, 1961, Radovich, 1961) 
and nutrient/temperature relationships (Reid, 1962). Unlike 
phytoplankton, zooplankton are found throughout the water 
column, but are generally most abundant in the e~photic zone. 
The ability or many zooplankton to migrate vertically affects 
their distribution by currents. Seasonal fluctuations in 
abundance are highly variable, but zooplankton tend to be most 
abundant in spring and summer, and least abundant in the winter. 
Seapy (1974) reported·zooplankton densities ct 64-256 cc/1,000m3 

for February - July, and 16-64- cc/ 1,000m3 from October -
January. 

Several endemic species occur within the California Current 
system. Moat species, however, vary geographically, seasonally, 
and Jearly due primarily to changes in current patterns. These 
include the chaetognath Sagitta bierii, the copepod Eucalanus 

·• 
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Table 3-6. Major Zooplankton Taza in the Southern California 
Bight 

MaJor Ta:z:a 

CNIDABIA 

CTENOPHORA 

CHAETOGNATHA 

POLYCHAETA 

MOLLUSCA 

Pelecypoda 
Pteropoda 
Beteropoda 

Cephalopoda 

CRUSTACEA 

Copepoda 

Common Species 

Syncoryne eximia 
Phialiadium gregarium 

Pleurobrachia bachei 
Beroe sp. 

Sagitta euneritioa 
A• biere1 
A• enflata 
A• minima 

Vanadis formosa 

Torrea candida 
Tomopteris e1egans 
Travisiopsis lobifera 

HYtllus spp. 
Limacina hel1c1na 
Atlanta- peron 
Atlanta sp. 
Carinaria Japonica 
Abraliopsis telis 
Gonatus ontx 

L1b1nocera tr1sp1nosa 

Acartia tonsa 
.!• clausi 
Calanus belgolandicus 

_£. paciticus 
Rbincalanus naautus 

Oitbona similis 

Distribution Remarks 

Bydr omedusae 
Hydromedusae 

Common in nearshore 
plankton. 
Reported from south of 
the area. Densities of 
less than 50/ 10,000 113 of 
water in the upper 60 
fathoms (110 m). 

No seasonability pattern 
or inshore to offshore 
difference in abundance. 

Offshore distribution to 
(200 km). 

Can be· e:z:tremely abundant. 
Cold water form. 

Dominant in surface samp~ 
les in Santa Barbara 
Channel, maximum abun
dance in November. 

Abundant in summer months • 
All stages abundant in 

May to June. 
Kost common species. 
Juveniles abundant. in. Jul1 

to August, adults 
abundant 1n Hay to June. 

Kost abundant cyclopoid 
copepod trom samples off 
Scripps Institution. 

(CONTINUED) 
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Table 3-6 (Continued). Major Zooplankton Taza in tbe Southern 
ca11rornia Bight 

Major Tuca Common Species Distribution Remarks 

Cirripeda Balanus spp. Barnacles 

Amphipoda Vibilia armata Captured at surface at 
night and at 109 fathoms 
(200 m) in the day. 

Cladocera- Penila avirostris Maximally abundant in 
December, 196 9 in Santa 
Barbara Cbannel 

Evadne nordmanni Abundant in July to 
August, 1968 in near shore 
waters orr La Jolla 

Padon 201:u!b emoide s 
lvadne spinifera 
E. tergeatina 

Euphausida Eu2haus1a. pacifica 
Hematosceli.s d1ff1c111s 
N1cttenanes ,simelex 
St;f loch ei ron longicorne 
Thxsanoessa gregaria 
1. .. spinifera 

Decapoda Sergestes similis Recorded from 356 t'atboms 
(650 m) trav ls-.. 

Cancer magister Dungeness crab 
Pandalus Jordan! Pi.nk shrimp 
Pugettia producta l:elp crab 
Crangon spp. Shrimp 

THALIA CEA Doliolum degticylatum Abundant in nearsbore 
waters in summer. 

(BLM, 1978) 

• 
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bunsi calitornicus, the byperiid ampbipod HYperietta atebbingi, 
and the squid Abcaliopsis 1elis. Table 3-6 summarizes the major 
zooplankton taxa in the bight (BLM, 1978). 

Rearsbore waters have been round to support_ higher 
populations of bentbic invertebrates and fishes than offshore 
waters, including the larval stages of the Dungeness crabs 
Cancer aagister, pink shrimp Pandalus jordanni, Crangon shrimp, 
and several species or bottom dwelling flatfishes (BLM, 1981b). 

Patterns of vertical distribution of zooplankton relate to 
such variables as light, phytoplankton density, rood, and life 
history patterns. Individual species show differing depth 
maxima (Alvarino, 1964). Most species within the waters of the 
continental slope are neritic forms, with occasional oceanic and 
migratory abyssal forms found during upwelling periods. 

3. 3,.2. -Iel p Community 

Beds of giant kelp, Macrocytis pyrifera, grow on rocky 
substrate off La Jolla, the Point Loma peninsula, and near 
Imperial Beach. These kelp rorests provide rood and shelter ror 
marine fish and invertebrates, many vitb importance to sport and 
commercial fisheries. They are also popular diving areas and 
tbe kelp is harvested ror commercial use. A detailed 
description· of the ecology of. 1.:el p beds·;:can~. be~ round: in Foster 
and Schiel, 1985. 

- ' . 
In 1 977, the Point Loma kefp forest was appro:r:imately 6 nmi 

(11 km) long and.one half nm1 (1 km) wide at depths between 3 
and 14 fathoms (6 and 25 m) (Foster and Schiel, 1985). Between 
1 964 and ·1982 tbe Point Loma beds have increased from 670 acres 
to 1,880 acres (Dale Glantz, Marine Biologist, lelco, personal 
communication, June 19, 1987). 

Man-made and natural factors have been identified as 
influencing progressive decline in size since the 193Os and 
recent recovery a~nce the 1970s or these kelp beds. Negative 
factors include: ocean disposal or sevage, overgrazing by sea 
urchins and other herbivores, the elimination of sea urchin 
predators such as the sea otter (Enh7dra lutris), increased 
sedimentation, storm damage, and perbaps varm temperatures with 
an associated decrease-in nutrients in ocean waters. Positive 
factors include: a reduction 1n the volume ot suspended solids 
and toxic substances ~ischarged from the sewage outfalls, the 
relocation or tbe City of San Diego sevage discharge site trom 
San Diego Bay to a deepwater location 1 nautical mile (2 km) 
ottsbore or the kelp beds, control or aea urchins, and tavorable 
environaental conditions such as improved transparency or the 
ocean waters (Wilson et al., 1980). 
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3.3.3. Bentbic Biology 

The macrotauna ot subtidal bentbic communities in general 
within the Southern Calitornia Bight are influenced by a variety 
or factors including batbymetry, substrate type, oceanic and 
localized currents, biogeographic location, and oxygen concen
trations. To facilitate comparisons of various sites and 
coordinate tindings with those in the literature, bentbic 
invertebrate tauna are divided into infauna, ani~als living in 
bottom sediments and ep1fauna, animals living on the surface of 
the sediments. This distinction is not completely valid for 
some forms which occupy both habitats but is useful for the 
following discussion. 

3.3.3.1. Infauna 

The benthic infauna communities of the Southern California 
Bight have been the subject of many studies (Hartman, 1955 and 
1966; Hartman and Barnard, 1958; Allan Hancock Foundation, 1965; 
Jones, 1969; SCCWRP, 1973; Jones and Faucbald, 1977; Faucbald 
and Jones, 1978a,b,c; Word and Hearns, 1979). These studies 
bave described five major marine benthic environments 1n the 
Southern Califonia Bight, each vith several habitats determined 
primarily by sediment characteristics. Tbe tive environments 
are: 1) tbe mainland shelf between the shoreline and 5 fathoms 
(10 m}, 2) th~ island- 3hel~ between O and. 55 ratboms (100 m), 
3) the slope and irregular areas between 55 fathoms (100 m) and 
tbe deep-sea basins, 4.) the ridge and bank tops betw~en (55 and -
164 fathoms (100 and 300 m), and 5) the deep basin habitats in 
excess of 164 fathoms (300 m). Various biological communities 
oacur within each habitat. The mainland shelf, continental 
slope, and basin habitats are most relevant to the alternative 
ODMDS sites. 

Mainland shelf environments exhibit high species abundance 
and standins crop compared to other major habitats. 
Polychaetes, mollusks and crustaceans are the major taxonomic 
groups ~•presented. Total infauna! density varies greatly, 
averaging approximately 5,000 orsan1sms/m2 (BLM, 1978). 

Species richness, biomass, and density ot tbe mainland 
shelf benthos bas been shown to be significantly reduced in tbe 
area of sewage outfalls compared to other inshore shelf 
locations (Thompson, 1982, Swartz et al., 1986). Seasonal 
changes in inshore benthic communities are more evident than 
those in deeper areas of the shelf and basin owing to storm 
patterns, current and water temperature ertects. Peak 
reproduction occurs in late winter through early summer and 
Juvenile recruitment occurs through .late summer. Dynamic ocean 
proceaaea and high community diversity in nearsbore mainland 
shelf habitats produce patchy distributions or organisms (Jones, 
1969). Table 3-1 lists dominant intaunal invertebrates or the 
mainland ahelt. • 
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Table 3-7• Dominant Bentbic Infauna ot the Mainland Shelf from 
9.3 Fathoms (17 m) to 131 Fathoms (240 m). 

Abundance -Taxa (x individuals/sample) 

POLYCHAETA 

"Lumbriner1s cruzensis 4.8 
Prionospio malmsrani 3. 6 
Pectinaria cal,lforniensis 1 • 7 
Cirratulidae spp. 8.1 
GlYcera spp. ·-• ..... - 2.9 .. ···- ~ 

MOLLUSCA 

Pelecypoda 
Parvilucina~tenuisculp~a 1 0. 7 
Teilina carpenteri 3.2 
Axinopsida serricata 2.7 
Ma.coma yold.iformis 1.3 

CRUSTACEAN 

0.i,tracoda 
Euphil~medes. carcharondonta 4.8 

HEMERTEA spp_. 3.2 

ECBINODERMAT A 

Opiuroidea 
Ampbiuridae sp. 5.8 

(Jones, 196 9) 
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The continental slope macrotauna populations ezhibit random 
patterns with respect to distribution, abundance, and diversity 
ot species. Tbese values ·are lower tban mainland sbelt areas 
because the population factors are related to depth. The slope 
rauna_is a transitional community between shelt species and 
obligate deep-sea tauna. As with the shelf fauna, polyohaetes 
tend to dominate, followed by crustaceans, mollusks and 
ecbinoderms. 

Total density or infauna ranges from approximately 2,000 
organisms/m2 to 11,000 organisms/m2 (Jones, 1969). Table 3-8 
lists the dominant benthic infauna of the slope offshore of 
Huntington Beach/Laguna Beach, an area in the Southern 
California Bight tor which extensive data are available. 
Species abundance decreases vith depth, due to decreasing 
dissolved oxygen concentrations (Jones and Fauchald, 1977). The 
dominant reeding methods of the fauna are surface deposit 
feeding and suspension feeding. Little seasonal chan~e bas been 
observed in deep slope taunal co~munities because environmental 
conditions remain relatively con~tant. 

The deep-3ea basins or southern California support a 
depauperate benthio rauna (Bartman and Barnard, 1958; Fauchald 
and Jones, 1978c), due primarily to extremely lo~ dissolved 

? oxygen levels •.. Infaunal density ranges from 11 organisms/in- to 
120 organisms/m2 {BLM, 1978). Surface deposit feeders dominate 
tbe community .and populations of species vary considerably among _A 
basins; however, a few species of polycbaetes and mollusks -are W 
present in ~ost of the basins. Two species or polychaetes, 
EclYsippe trilobatus and Phyllochaetopterus limicolus, are 
particularly widespread. Dominant bentbic infauna of the basins 
ot the Southern California Bight are listed in Table 3-9. 

3.3.3.2. Infauna or LA-5 Site 

The LA-5 site lies on the continental slope and encompasses 
approximately 238 to 347 tatboms (130 to 190 m) water depth. 
The bentbic infauna or the site are generally similar to those 
reported tor otber slope locations in the region. Surface 
deposit readers and suspension feeders predominate. In 
approximate order ot abundance and diversity, the dominant 
groups are polychaetes, crustaceans, mollusks and echinoderms. 
Abundant species in samples using a modified Van Veen grab vere 
the polycbaetes Kediomastus apbiseta, Tauberia gracilis, and 
Spiophanes berkeleYorum; the ostracod Eupbilomedes produota; tbe 
brittlestar Ampbiodia urt1aa; and the bivalve mollusks 
Adontborina c7clia and Axinopaida serricata. 

Total density ot infauna ranged trom 1,600 to 8,000 
organisms/al. lumber ot apeciea per O •. 1 • 2 ranged rrom 34 to 
89, and ne1.ther density nor number varied aigniticantly between 
the depths ot 65 to 95 tatboms (130 to 190 m) (Appendix A, 
Figµres A-10 to A-13). It is d1tt1cult to compare these values 
to those of other studies because sampling gear and mesb si~tes .. -., 
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Table 3-8. Dominant Benthic Infauna of the Slope Off 
Huntington and Laguna Beaches from 88 Fathoms 
( 1 6 l m ) t o 2 84 Fa th oms ( 5 2 O m) • 

Abundance -Taxa (x Individuals/Site) 

POLYCHAETA . 
Pect1nar1a californensis 3.2 
Haldane sarsi 2 • 1 
Lumbrineri::i sp. , • 4 
Para12rionos210 pinna ta 0.9 
Mediomastus cal 1tornegsi s 0.1 
Prionos210 cirr1fera 0.5 

MOLLUSCA 

Aplacophora 
Limifossor fratula . ' 0.6 

,, 

Pelecypoda 
M1sella ~umida · 1 • 0 
CYclocardia ventricossa o.s 

CR.USTACEA 

.lmpel isca macrocephala 1 .4 

ECHINODERMATA 

Am]2biodia urtica 1. 1 

Jones and Faucbal d ( 1977) 
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Table 3-9. Dominant Benthic Infauna of the Basins of the 
Southern California Bight from 340 Fathoms (622 m) 
to 485 Fathoms (888 m). 

Abundance -Taxa (x Individuals/sample) 
.. 

POLYCHAETA 

Ecl,Isi 22e trilobatus 4.9 
Aricidea com12lex 1.4 
fh.IllochaetoQteros spp. 4.9 
SJ21 OJ2banes sp. 1 • 9 

MOLLUSCA 

M~trel,la 2ermodesta 2.7 
Tom bur ch us rifdondoe nsi s 0.4 
Cadulus californicus 0.3 

CRUSTACEA 

l:eJ.l jeborg;L a cota 0.3 

P'auchald and Jones ( 197 Sc) 
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were different; bowever, comparisons between LA-5 and the 
reference site were possible. Compared to the reference site, 
infauna at LA-5 were less diverse but approximately equally 
abundant, and the most abundant species were more dominant 
numericall7. These ditterences were associated with differences 
between tbe two sites in sediment. characteristics. LA-5 
sedi■ents were both coarser and more poorly sorted than the 
reference site (Appendix A, p. A-62). 

The· species composition or the LA-5 site is indicative of 
moderate pollution stress, according to the classification of 
Thompson (19e2). Of the indicator species identified, those 
typical of the transition zone that are founa at LA-5 include 
Mediomastas sp., Axinopsida serricata, Parvilucina teniusculpta, 
and Euphilomedes producta. Species that characterize the 
control zone, Amphiodia urtica and Spiophanes missionensis, and 
the contaminated zone, Capitella capitata and Tbaryx sp., vere 
also prevalent. This would seem to indicate an overall level of 
pollution or disturbance comparable to. Thompson's transition 
zone. 

3.3.3.3. Epifauna 

Unlike the infauna, the abundance or epitauna generally 
. increase~ with depth over the mainland shelf and much of the 
continental slope (Word and Mearns, 1977). Species abundance 
and diversity of epifauna decrease very sharply in tbe deep 
basins (Brown and Shenton, 1973). Many classes ot epifaunal 
species have very large depth ranges. Echinoderms, for example, 
are the numerically dominant class of organisms at most depths, 
although their diversity is often low. Common species include 
the sea urhins Lytech1nus p1ctus and Allocentrotus fragilis, the 
sea cucumber Paraatichopus calitornicus, and the seastar 
Astropecten verrilli ■ The shrimp Sicyonia ingent1s is also a 
species- that is, commonly collected in trawls. Surveys by the· 
Southern California Coastal Water Research ProJ~ct (SCCWRP} have 
shown the epitauna of.f Point Loma to be dispersed in both 
biomass and nWD.ber or species, presumably an effect of sewage 
discharge from the Point Loma outfall (Word a.ad Mearns, 1978; 
Moore et al., 1983). 

Tbe two most commonly used methods of sampling bentbic 
tauna are grab/core samplers, and trawls. Grabs and cores are 
used primarily to sample infauna, while trawls are used to 
sample demersal tish and, somewhat incidentally, epibenth1c 
fauna. The two methods produce very different results, as can 
be aeen by comparing species lists trom grab/core studies in the 
Southern California Bigbt.aucb as Fauchald and Jones (1979) and 
Jones (1969) to those from trawl studies sucb as those conducted 
by the Southern California Coastal Water Research Project 
(SCCVIP, 1973; Moore et al., 1983). It is, therefore, not 
useful to compare tbe present data to results from grab/core 
studies. The following sections summarize a.ad discuss these 
data in a manner commensurate with the nonquantitative nature or 
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tbe sampling. Because the primary purpose ot tbe trawling was A 
to collect animals tor tissue contaminant analysis, no attempt W 
was made to sample in a rigorous quantitative manner, tor 
example, by careful measuring tbe area swept by eacb trawl. 
Theretore, the data cannot support detailed quantitative 
analysis ot density, diversity, biomass, etc. The data can be 
used, however, to characterize in general the epibentbic 
macro1nvertebrate fauna of the sites by assessing major trends 
and patterns in principal species present, number of species and 
overall abundance. 

Table 3-10 shows principal species, nWDber or species, and 
number of individuals of epibenthic microinvertebrates captured 
in otter trawls at the LA-5 disposal and reference sites, by 
sampling period (season) and depth of trawl station. In all, 
sampling at these two sites produced 98 species. Extensive 
trawling by SCCWRP (Moore et al., 1983) produced over 500 
species. Tbe comparatively limited results or the present study 
are not surprising considering the limited depth range (69 to 93 
fathoms or 135 to 186 m) and duration (64 mostly 5-minute 
trawls) of tbe sampling. 

The trawls were dominated by crustaceans and echinoderms in 
both species composition and abundance (Appendix A, Table A-30). 
Five species dominated the catch in terms of abundance: the sea 
urchins ..b• pictus (4,-128 individuals in· 31 ot 64 trawls) and !.• 
tragilis (1,280 in 38 trawls), the shrimps Cranson zacae (1,389 A 
in 42 trawls) and~. ingentis (1,091 in 31 trawls). Together, W 
these caught account tor 86 percent of the total number of 
macroinvertebrates caught in the trawls. 

Pleuroncodes planipes, otten referred to as the •red crab,• 
is a. primaril~ pelagic species brought into southern California 
water by warm water masses moving in from the south. It is 
abundant only vben such a water mass makes a major intrusion in 
the area, usually 1n the summer, as happened in the summer or 
1983 during the •El lino• phenomenon. During most summers, P. 
planipes occurs in tbe ~outhern California Bight in low numbers, 
but its presence in large numbers 1n an infrequent, somewhat 
anomalous condition. This is reflected by the fact that, even 
during •El Bino,• l• planipes was abundant in only one ot this 
study's trawls. Twenty-nine hundred (2,900) ~. planipes were 
caught in a trawl at Station 3 (mid-depth) at tbe disposal site 
in !ugust 1983. Although l• planipes is primarily pelagic, it 
also adopts a bentbic ezistence at 2-3 years ot age. Therefore, 
it is possible that the!• planipes in tbis trawl were caught on 
tbe bottom, in the water column as tbe trawl descended or 
ascended, or a combination ot both. Individuals caught were not 
aged. D1aoount1ng tbis trawl,!• planipes appears to be a 
videlJ distributed but not very abundant species (263 in 36 
travla). 

Discounting tbe 2,900 P. plan1pes in tbis one trawl, the ;& 
other tour species listed above represent T9S or the trawl catch • 
by abundance during all the surveys. Tbese tour species are 
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Table 3-10. Dominant Epitauna ot tbe LA-5 and Reference Sites 

DISPOSAL SITE 

Number or Humber or 
Principal Spec,1,es Spec1 es Individuals 

Sballow L:ttech~nus Pi ct us 36 1, ~97 
Station 
( 135 m) 

Mid-Depth Crangon zacae 33 1 , 216 
Station Sicyonia ingentis 
{168 m) Opbiura lutkeni 

Allocentrotus tragilis 

Deep Crangon zacae 46 83 8 
Station 
( 186 m) 

Overall Crangop zacae 86 4,051 
Site SicYonia ingentis 

Allocentrotus trag1li.s 

BEFERENCE SITE -- Number of Humber of 
Principal Species Speci e.s Individuals 

Sballow Sicyonia 1ngent1s 23 2,769 
Station Lztechinus e1ctus 
(135 m) 

Mid-Deptb Crangon zacae 35· 547 
Station LJ:tecbinus pictus 
(168 m) 

Deep Crangon zacae 30 375 
Station Sic7onia ingentis 
( 186 m) L7tecbinus pictus 

Overail Crangon zacae 48 3,691 
Site Sic7on1a 1ngentis 

Lztecbinus pictus 

Appendix l, p. A-86 

Fatboa • 1.829 meters 

-
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common components or trawl samples trom the region (SCCWRP, 
1973; Moore et al., 1983), but tbey do not generally dominate to 
the extent they did in our trawls. Tbe other abundant species 
in the trawls are also common bentbic invertebrates ot the 
region: the shrimp Pandalus platYceros, the brittleatar Ophiura 
lutkeni, and the basket star Gorgonocephalus eucnemis. Species 
that occurred frequently in the trawls but usually in low 
numbers included Octopus ll•, the shrimp Crangon res1ma, tbe 
nudibranch Pleurobranchaea californica, the brittlestar 
Opbiacantha diplasia, the sea cucumber Parastich·opus 
californicus, and the seastars Astropecten verrilli and Luidia 
tiololata. 

There is no clear depth-related trend in number of species 
at either site, but tbere is a clear pattern of decreased 
abundances in trawls with depth, particularly at the reference 
site (Table 3-10). Many more invertebrates were caught at the 
shallow- 69 fathoms (135 m) station than at the deeper stations. 
Trawl studies by SCCVRP (Word a~d Mearns, 1977; Moore et al., 
1983) bave shown increasing ep1bentb1c invertebrates abundance 
and diversity with depth, but over a much larger depth range 
than the present study (all present stations are within the 
mid-depth category 25 to 110 fathoms (50-199 m), ot Moore et al. 
(1983)). The relatively small depth range or this study limits 
the assessment of depth-related trends. There are no apparent 
depth-related patterns in tbe distribution or the principal 
species, except tbat the shrimp Cranson zacae was seldom A 
abundant at the shallow stati~ns.. •· 

There is little evidence for a difference between the 
disposal and reference site in abundance of invertebrates, but 
more species were caught at the disposal site (86) than at the 
LA-5 site (48) during 3 or the 4 sur~eys, during 11 or 12 
stations samplings, and over all surveys combined. If the 
epibenthic macroinvertebrate infauna is .in tact more diverse at 
the disposal site, it seems unlikely to be a result or disposal 
(infauna show the opposite pattern) and is most likely due to 
environmental factors such as heterogeneity or habitat type. 

Among the principal species,~. zacae is more common at the 
disposal site, while Sicyonia ingentis is more common at the 
reference site. Since these are both shrimp, this may be an 
instance or nicbe replacement, with an unknown relation to 
disposal. The other principal species are approximately equally 
prevalent at tbe two sites. 

For tbis EIS it was determined tbat a common ~entbic 
ep1tanual organism abould be tested tor tozio substances. 
Studies ot tissue samples trom §. ingentis were tested tor the 
accumulation o, toxic substances. Tbere was no significant 
difference (p = 0.05) in the concentration or any heavy metals 
in the ■uacle tissues ot abrimp trom eitber the LA-5 site or the 
reference site. Concentrations or oil and grease were below ·•_. 
detection limits and it is assumed that tbere is no significant W 
difference between the two areas (Appendix A, p. A-37). 



Similarly, there is little or no evidence of a consistent eleva
tion ot DDT isomer or PCB tissue concentrations at the disposal 
site relative to concentrations obs•rved at tbe reference site 
(Appendix A, p. 1--2). Tissue levels ot pesticides and PCBs 
vary a■ong surveys, and among samples within each survey. Tbe 
s1gn1tioance of these variations is uncertain because of tbe 
small number or successful analyses at tbe reference site. 

latural variability in the tissue concentrations of 
cblorina~ed hydrocarbons may result rrom: (1) exposure to any 
of the otber·contaminated areas within the Southern California 
Bight, (2) feeding habits of individuals or (3) differential 
ability of individuals to metabolize contaminants (Jeff Cross, 
SCCWRP, personal communication, 30 September 1985). In 
addition, although standard analytical -techniques were used, 
there is not adequate data to quantify analytical variability, 
so tbat no t1rm conclusions can be made regarding natural 
variability. 

It should be noted that tissue levels ot trace metals and 
cblorinated hydrocarbons at L!-5 were much lower than levels in 
~. ingentis trom locations near the Hyperion outfall in Santa 
Monica Bay and the Whites Point outfalls oft the Palos Verdes 
Peninsula near Los Angeles (Brown et al., 1984). 

3 .3 .4 ._ Fish 

The fish fauna of the San Diego region consists of distinct 
vertically distributed fish commutiities, including species 
common. to mainland and island shelf areas, mesopelagic deep sea 
or midwater species, bathypelagic demersal fishes, and various 
transient and resident species (Ebeling et al., 1910). Of the 
554 species (representing 129 families) ot coastal marine fishes 
known to occur orr California (Miller and Lea, 1912), 481 
species (871) are round in southern California waters from Point 
Conception to the Mexican border. The 11st compiled by Miller 
and Lea includes only part or tbe deep-sea fauna. As-the 
distance north trom southern Calitorn1a increases, tbe number of 
species decreases. Pisb abundance and biomas~ increase with 
depth to tbe lover portions ot the coastal slope. These factors 
decrease 1n the deep-sea basin vbere few Juveniles are round 
(Allen and Kearns, 1977). Below 109 and 16~ tatboms (200 and 
300 a) tbe number of species varies directly witb decreasing 
temperature and dissolved oxygen conce~trations. 

Ahlstrom (1959, 1965, 1969) summarized information on the 
extensive CalCOFI collections or fish eggs and larvae in the 
Cal1tornia Current. The distribution ot tish larvae is bighly 
dependent upon tbe spawning areas or the parents and the 
h7drographic conditions prevailing in tbe area. Because most or 
the ooaatal waters are transported in either a northern or 
southern direction, larvae spawned in coastal areas tend to be 
retained tbere (Richardson and Pearcy. 1977). The distribution 
and abundance of tisb larvae and eggs vary by season over the 
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Southern California Bigbt depending on tbe species. For some 
species, tor ezample tbe northern anchovy (Epgraulis mordax) and 
tbe several apecies of rocktisb (Scorpaenidae app.), larvae 
occur throughout the bight area during most ot the year. 

In tbe CalC0FI data, 12 larval types (species or genus) 
comprised 90 to 93 percent or all larvae collected (Table 3-11). 
The northern anchovy(!. mordax) and Pacific bake (Kerluccius 
productus) represented 40 to 60S of the catch. Larvae of deep 
sea pelagic fishes composed 20 to 40S of all larvae taken in 
CalC0FI cruises from 1955 to 1960. Three families represented 
90S ot the deep sea tishes and were the most important species 
in ottsbore oceanic waters. These were the larvae ot the 
myctophid lanterntishes, the gonostomatid lighttisbes and the 
deep sea smelts (Bathylagidae) (Ahlstrom, 1969). Ahlstrom 
(1965) round larvae or subarctic species in winter and spring 
and those ot subtropical species in tbe warmer summer months. 

3.3.•.1. Demersal Fish 

The demersal fish or the Souther~ Caliroraia Bight have 
been tbe subject or numerous studies vbich have reported several 
basic distribution patterns (Mearns and Allen, 1973; SCCWRP, 
1973; Stephens et al.., 1973; Allen and Kearns, 1977; Word et. 
al., 1977; Moore and Mearns, 1980; Moore et al., 1983). In 
aearsbore areas between 6-50 fathoms (10-100 m), common·demersal 
fish are speckled sanddab (Citharichtbys.stigmaeus), California A 
tonguetish (SYmphurus atricauda), horrieybead turbot · • 
(Pleuronicht7s verticalis), white surfperch (Phanerodon 
(urcatus), shiner. surtpercb (Cymatogaster aggregata), and ~hite 
croaker (Genyonemus lineatus). 

In deeper sbelt environments between 55 to 219 fathoms 
(100-400 m), de•ersal fish tend to be dominated by flattish 
(Pleuronectidae) and rocktisb (Scorpaenidae). Common species 
include: Dover sole (Microstomus pacificus), sl~nder s~le 
(Lyopsetta ez111s), rez sole (Glyptocephalus zacbirus), Pacific 
sanddab (Citbarichthys sordidus), stripetail rocktisb (Sebastes 
saxicola), splitnose rocktish (Sebastes diporproa), sbortspine 
tbornybead (Sebastolobus alascanus), pink aurtperch (Zaiembius 
rosaceus), plaintin midshipman (Porichthys notatus), and 
sbortspine combtish (Zaniolepis trenata}. These fish teed on a 
variety or prey species including: epitauna such as ostracods, 
mysid shrimp and other crust~ceans, infauna such as polychaetes 
and bivalves; zooplankton such as copepods and tun1cates; and 
other demersal tish. 

3.3.,.2. Demersal Fish ot the LA-5 Site 

Otter trawl sampling within tbe Ll-5 site produced 37 
species 1D 1• tam111es (lppendiz 1, p. 175-79). The catch was 
dominated by flattish (primarily family Pleuronectidae) and 
rocktish (Scorpaenidae). Numerically, one species, tbe slender A 
aole (Lyopsetta exilis), vas particularly dominant, accounting W' 
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Table 3-11. Common Fish Larvae of tbe Southern California Bight 

Genus Species Common Name 

Engraul is mordax Northern anchovy 
Merluccius eroductus Pacific hake 
Sebastes spp. Rockfish 
C1 tgarica thIS spp. Sanddabs ' 
Bathylagidae Deep-sea smelts 
Nyctopbidae Lanternt'isbes 
Gonostomatidae Lightfishes 
SardiDOI!S caerulea Pacific sardine 
Trachurus s1mmetricus Jack mackerel 
ParophrI s vetuius English sole 
Isoesetta isolepis Butter .sole 
Microgadus r1roximus Pacific tomcod 

(BLH, 197 8) 
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tor almost halt or the total individuals caught. Tbe slender e 
sole vas also frequently encountered, occurring in 61 of the 64 · 
trawls, indicating a widespread distribution. The Pacific 
aanddab (Citharichthys aordidus) vas the second most abundant 
species. Two additional species, altbougb not so abundant as 
tbe slender sole and the Pacific sanddab, occurred in a large 
number or trawls: the sbortspine combfish (Zaniolepis trenata) 
and the Dover sole (Microstomus pacificus). These two species 
thus app$ar to be ~idely distributed but aot generally abundant. 
Other commonly caught species were· tbe stripetail rockfish 
(Sabastes aaxicola), the baltbanded rockfish (Sebastes 
semicinctus), the rosetborn rocktish (Sebastes belvomaculatus), 
the plainfin midshipman (Poricbtbys notatus), and the pink 
surfperch (Zalembius rosaceus). All of the above species are 
well-known common components of the mid-deptb demersal fish 
tauna ot southern California (Born, 1974; SCCWRP, 1973; 
Stepb ens, 1973; Moore et al. , 1 983). Based on the results of 
previous studies, the ahortspine combfish and the slender sole 
were perhaps more abundant than would. be expected, while the 
.str1peta1l rockt'ish, the yellowchi.n scul pin ( Icel inus 
guadriseriatus}, and the Calitornia tonguefish (Sympburus 
atr1caud1) were perhaps underrepresented. 

There is some indication that demersal fish are less 
abundant and less diverse at the LA-5 site, compared to the 
nearby reference site (Appendix A, p. 1-74). ~ore fish vere 
caught at tbe reference site during 3 ot the 4 surveys, and A 
almost twice ~s many were caught there overall (2,267 vs. 1,205) W 
Appendix A, Table A-29). These differences may be related to 
the previous disposal of dredged material, although the reason 
tor lower catches at tbe disposal stte is not clear. 

Intaunal benthic community density was greater at the 
disposal site stations during all tour surveys than at almost 
all corresponding depth reterence site stations (see Appendix A, 
Section A.3.3). Although tbe intaunal community at the disposal 
site could be separated ~rom that at the reference site. in many 
or the classitic~tion analyses there.is nothing to suggest that 
disposal site organisms were unacceptable as prey to the fish 
community. 

Major ditterences were round in trawl epibiota density 
between the tirst two and last two surveys. Since tish 
abundance and diversity trends did not vary similarly it is 
unlikely there 1s a direct relationship between epibiota density 
and tisb catch. The ditterence in tisb catch between disposal 
and reference sites may simply retlect avoidance or the disposal 
aitea by aoae species and individuals as a response to tbe 
increased trequency ot disturbance within the disposal site. Ot 
couree, it 1s possible tbat depauperate tisb and invertebrate 
tauna at LA•5 relative to tbe reference site is due to natural 
dittereaoes between tbe sites. 

e 
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Contaminants in demersal tish of tbe Soutbern Cal1torn1a 
Bight vary according to tbe type or toxicant. Levels or 
pesticides and PCBs tend to be lov·1n offshore areas and other 
areas distant trom pollutant sources (SCCWRP, 1973; Kaplan, 
1977). These saDle contaminants tend to be bigber in nearshore 
species, particularly near sewage outfalls such as tbe Vbites 
Point outfall on the Palos Verdes Peninsula near Los Angeles 
(BLM, 1978). Trace metal levels do not show this pattern (BLM, 
1 981 b). -

Levels of' beavy metals (A.s, Cd, Cr,· Cu, Bg, Pb, ·and Zn), 
oil and grease, and chlorinated hydrocarbons (pesticides and 
PCBs) were analyzed in tissue samples of!• exilis and i• 
aordidus collected at the LA-5 site. Tissue levels of metals at 
the LA-5 site were not higher than those at the reference site 
(Appendix A, p. A-37), and compared favorably vitb levels 
reported in the literature tor the Southern California Bight 
(Appendix A, p~ 1-.112). For pesticides and PCBs, there was 
little or no evidence of a difference in DDT isomer or PCB 
tissue concentratlon~ at tbe LA-5 site relative to 
concentrations at tbe reference site (Appendix A, p. A-42). 
Levels at the LA-5 and rererence site also compared vell with 
literature values (Appendix A, p. A-42; Sherwood et al., 1980). 

3.3.4.3. Pelagic Fish 

Pelagic fish were not sampled as part of th• present study. 
Born (1974} provided a list or 80 species from 30 families that 
are pelagic species round in southern Caiifornia waters. 
Population diversity is illustrated in the list of fish 
presented- in Tabl~ 3-12. 

The Southern California Bight otters both nearsbore or 
coastal and offshore or high seas environments and the hab1ta~ 
diversity is partially illustrated by this 11st of fishes. Some 
ot those listed are rare, such as the Zeidae (dories), · 
Lophotidae (cresttisbes), Begalecidae (oarfishes), 
Tracbipteridae (ribbonfis-es}, and Luvaridae (louvars}, whereas 
others are common such as the Bngraulidae (anchovies), 
Merlucciidae (bakes), and Scomberesocidae (sauries). Certain· 
species are truly epipelagic (in surface layers or open waters) 
such as the Ezocoetidae (tlyingtisbes), Bemirhamphidae 
(baltbeaka), Belonidae (needletisbes), and Molidae (molas), 
vbereas others bave a wider depth range such as the Bramidae 
(pomtrets), Iipbiidae (swordfish), Scombridae (mackerels), 
Centrolopbidae (medusatiabes) and Tetragonuridae (squaretails). 
Some species are coastally-oriented such as the Bngraulidae 
(ancbovies), Clupeidae (herrings), Carangidae (Jacks), and 
Stro■ateidae (buttertisbes), vbile others are more otfsbore or 
bigb •••• t1sbes aucb._as the Lamprididae (opabs), Coryphaenidae 
(dolpb1n-t1ahes), Tricbiuridae (cutlass-tisbes)~ latiopboridae 
(billriabea), Bramidae, and Tetragonuridae. 

-- More than SOS or the 80 species or pelagic tisb are rare 
and almost 75S are either rare or uncommon baaed on an 
occurrence evaluation by Miller and Lea (1972), and Born (1974). 
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Table 3-12. Famil1es of Fish Inhabiting the Pelagic Environment 
In the Southern California Bight 

.BAB.,g COMMON 

Dories (Zeidae) 
Crestfish (Lopbotidae) 
Oartish (Regalecidae) 
Bibbionf 13h. (Trachipteridae) 
Louvars (Luvaridae) 

EPIPELAGIC 

Flyingfish (Exocoetidae) 
Balfbeaks (Hemi.rhampbidae) 
Needlefish (Belonidae) 
Molas (Mol1dae) 

COASTAL 

Anchovies (Eograulidae) 
Herrings (Clupeidae) 
Jacks (Carangidae) 
But~ertish (Stromateidae) 

(Miller and Lea, 1972) 

Anchovies (Engraulidae) 
Hakes (Merluaa1idae) 
Sauries (Scomberesooidae) 

WIDE DEPTH RANGE 

Pomfrets (Bramidae) 
Swordfish (Xiphiidae) 
Mackerels (Scombridae) 
Medusafish (Centrolophidae) 
Squaretails (Tetragonuridae) 

OFFSHORE 

Opahs (Lamprididae) 
Dolphintisb (Coryphaenidae) 
Cutlassfisb (Tricbiuridae) 
Billfish (Istiopboridae) 
Pomfrets (Bramidae} 
Squaretails (1etragonur1dae) 

• 
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Tbe numericallJ dominant species are several or sport and 
commercial apecies include the tolloving: Bngraulis mordax, 
Paciric aaury (Cololabis saira), jack mackerel (Tracburus 
symmetricus), Jellovtail (Seriola dorsalis), Calirornia 
barracuda (Sphyraena argentea), Herluccius productus, Pacific 
mackerel (Scomber Japonicus), Pacific bonito (Sarda cb111ensis), 
albacore (Tbunnus alalugga) and Pacific buttertisb (Peprilus 
simillimus). These species teed primarily on zooplankton and 
other pelagic tish. 

3.3.4.4. Deep-Sea Fish 

Many deep sea tisbes undergo periodic vertical migrations 
and, therefore, may be round in the upper 55 to 274 fathoms (100 
to 500 m) layer of the ocean. However, they are members ot a 
rather distinctive group since they live at least part or their 
lives in waters several hundred.to thousands ot meters deep. 
These fishes are generally small (<300 •m long), black or dark 
with silvery reflective sides and frequently with luminescent 
organs. Members ot the families Myctophidae (lanternf1sh), 
Bathylagidae, and Gonostomidae are tbe most abundant deep sea 
fishes ott southern Calitornia, and they occupy central 
positions in oceanic rood webs. These tamilies, especially the 
Hyctopbidae, appear to occupy important positions in the trophic 
structure of offshore waters ·comparable to. that. ot the anchovy 
in shallow, more inshore waters (Horn, 1974). Deep-sea fish 
teed primarily on deep sea crustaceans such as eupbausiids and 
.copepods, chaetognatbs, and -other fish. In turn, the deep-sea 
f isb serve as food for cetaceans, "tunas, sharks, and bi lltish. 

The heterogeneity and transitional nature of the southern 
California deep water environment produces a relatively diverse 
tisJi· rauna tor~ the" region. !pproximately 30 tamilJ.e.s· and 93 
species or deep water fishes are known 1n the Southern 
California Bight (Born, 1974). According to Fitch and Lavenberg 
(1968) two deep-sea families, lanterntisb (Kyctophidae) and 
lighttish (Gonostomatidae), are the two most abundant fish 
groupa•in the world oceans. 

This generalization also bolds tor southern California 
waters. The tive· principal deep water families tor the region 
in terms or number ot species are: Myctopbidae, 16 species; 
bigscales (Helamphaeidae), 9 species; batchettish 
(Sternoptycbidae), 7 species; Gonostomatidae, 6 species; and 
deep-sea smelts (Batbylagidae), 5 species. The species most 
frequently collected by Ebeling et al. (1970) were Leuroglossus 
stilbius. a mesopelagic batbylagid, and tvo mesopelagic 
myctophids, Stenobracbius leucopsarus and Triphoturus mexicanus. 

3.3.5. Coastal Birds 

The av1tauna ot the San Diego region or the Southern 
Calirornia Bight is extremely varied and bigbly transient. 
Birds which might occur in the LA-5 area or other ottsbore areas 
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consist ot pelagic or littoral species wb1cb teed on ep1pelag1c 
tisbes and marine invertebrates either at tbe aurraae or by 
aballov diving. Common ottsbore pelagic species include Common 
Loon, !retie Loon, Bed-throated Loon, Western Grebe, Horned 
Grebe, Bared Grebe, Pied-billed Grebe, Pink-tooted Sbearwater, 
Soot7 Shearvater, Black-vented Sbearwater, Black Storm-petrel, 
Brown Pelican, Double-crested Cormorant, Brant, Surt Sooter, 
Red-bre~sted Merganser, Glaucous-winged Gull, Western Gull, 
Calitornia Gull, Ring-billed Gull, Mew Gull, Bonaparte's Gull, 
Beerman•s Gull, Forster's Tern, Elegant Tern, and Caspian Tern. 

Although the Southern California Bight is not as 
significant a breeding locale for coastal species as is tbe 
northern portion of the State (Farallon Islands northward) it 
does contain tbe entire California breeding populations of Black 
Storm-Petrels, Xantus Hurrelets and Brown Pelicans (Sowls et 
al., 1980). The breeding colonies or these three species are 
located on the Channel Islands at considerable distance from the 
LA-5 and other sites under consideration. Little effect ~pon 
the breeding etrorts or these species would be expected. 
Preferred breeding areas tor most ot the other common pelagic 
species are either dispersed along the Calitornia coast or 
located at aore northerly breeding colonies. The designation of 
the LA-5 disposal site is not likely to affect any of the avian 
species_which occur in the San Diego region. 

3.3.6. Marine Mammals 

Within the Southern California Bight, 32 species of marine 
mammals have been recorded. The bight is the richest of all 
temperate water areas in terms of abundance and species. Most 
marine mammals are broadly distributed, seasonal migrants that 
are not dependent on the habitat t~at will be affected by the 
project. Therefore, the designation ot the San Diego disposal 
site is not likely to arrect any or the listed species. 

3.3.6.1. Pinnipeds 

The Southern Calitorn1a Bight supports a large number ot 
aeala and sea lions (Table 3-13A). Six species are present, 
although the Guadalupe tur seal (Arctocephalus townaendi) is 
considered a rare visitor to this area. Pinn1peds tend to be 
concentrated offshore at the northern Channel Islands, where 
essentially all breeding, pupping, moat foraging and hauling out 
occurs (BOAA, 1980). The most important rookeries are on San 
Miguel Island. Other important pinniped areas are located on 
San licolas, San Clemente and Santa Barbara Islands. 

Pinnipeds are found in smaller numbers along the mainland 
coast aa well, where the main activity is hauling out •. Feeding 
occurs 1n both nearshore and ottabore waters, vith some ~pecies 
swimming daily across tbe channel to teed over ottsbore banks 



Table 3-13. Karine Mammals or the Southern California Bight 

Estimated North American 
Species Pacific• Population 

A. PIHN_EPEDS 

California sea lion 
(Zalopbus ca11rornianus) 

Steller sea lion 
(Eumetopias Jubata) 

Horthern elephant seal 
(Hirounga angustirostris) 

Barbor seal 
{Phoaa· vitulina) 

Ho~tbern fur- seal 
(Callorhinus ursinus) 

Guadalupe tur seal 
(Arctocephalus townsendi) 

TOTAL PIHNEPEDS 

B. CETACEANS 

Common dolphin .. 
(Delphinus· delphis) 

Pacific bottlenose dolpbin 
(Tursiops truncatus) 

White-sided dolphin 
(Lagenorbynchus obliguidens) 

Northern right whale dolphin 
(Lissodelphis borealis) 

Dall's porpoise 
(Phocoenoides dalli) 

Pacific pilot vbale 
(Globicephala macrorhYncus) 

California gray whale 
(Eschr1cbt1us robustus) 

TOTAL CETACEANS 

• Excluding Alaska 

ND• Bo Data Available 

( IIKFS, 1. 986 ) 

157,000 

10,000 

100,000 

42,000 

4,000 

1 .600 

314,600 

900,000 

HD 

40,000 

920,000 

HD 

18 .ooo 

1,878,000 

-
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and ridges. The California sea lion (Zalopbus cal1fornianus) -
and the harbor seal (Phoca vitulinaJ are the two most common _ 
p1nn1ped species along tbe mainland coast and in the vicinity or 
the LA-5 Site. 

3.3.6.2. Cetaceans 

or tbe 29 species ot cetaceans that have been identified in 
·tbe Southern California Bight (Table 3-13B), 10 species are 
common (Dailey, 1974). All of these species are either 
transient or migratory in the area and, with the exception of 
the gray whale (Eschrichtius robustus) and harbor porpoise 
(Delphinus delphis), tend to occur ottsbore over the continental 
slope between the 175 to 1,000 fathom (300 and 2,000 meter) 
isobatbs (Dailey, 1974). Gray whales and bottleno~e dolphins 
(Turaioll truncatus) are common inshore, normally occurring 
within 8 nmi or the coast. The gray vbale and six other 
cetacean species are listed as endangered by the U.S. National 
Karine Fisheries Service. 

Five cetaceans which occur 1n California waters (California 
gray whale, blue whale, Sei whale, humpback whale, and sperm 
whale) are designated as endangered species by the federal 
government. All marine mammals, however, are afforded complete 
protection under the Marine Mammals Protection Act of 1972. 

3.3.7. Rare. Tbreatened~and Endangered Species 

Tabre 3-14 lists rare, threatened and endangered species 
that occur in the offshore Southern California Bight and 
immediate coastal areas. Most of tbese species· do not occur in 
the project vicinity, nor do they make regular use of the area. 
D~signation of an ODMDS near the San Diego coast is not expected 
to affect any endangered species. Species or particular 
interest in tbe project area are discussed below. 

3.3.7.1. Gray Whale (Escbr1chtius robustus) 

The gray whale population baa shown marked recovery in 
recent years as a result or protection under tbe Endangered 
Species Act. In the most recent survey by the Rational Marine. 
Fisheries Service (IHFS, 1985), the present population is 
estimated to be 17,000. These animals migrate through the 
Southern California Bight twice a year between their summer 
feeding grounds ott Alaska and Canada, and their winter calving 
areas 1n the coastal lagoons ot Baja California. 

The San Diego region is a principal gray whale migration 
route. Gray whales pass near and/or through the alternative 
disposal a1tes in the San Diego region on their twice-yearly 
migrations. Tbe major migratory route is between tbe mainland 
shore and the Cbanne~ Islands. The vbales tend to swim closer 

• 
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Table 3-1•. Rare, Threatened or Endangered Species or the 
Southern Cal1torn1a Bight 

Species 

PLANTS 

Salt marsh 
bird's beak 
( Cordy lanth us 
martinimus spp. 
martimus) 

REPTILES 

Leather back 
turtle 
(Dermochelys 
coriacea 
secblegeli) 

California 
Distribution 

Coastal marshes of Santa 
Barbara, Ventura, Orange 
and San Diego Counties. 

Tropical and subtropical 
seas ot vest coast; some 
stray as tar north as 
Vancouver Island, B.C. 

Loggerhead sea Offshore. · 
tur·tle 
(Caretta caretta) 

Green sea turtle Offshore. 
(Chelonia mydas) 

Pacific R~dley•s Rare visitors offshore. 
turtle 
(LepidocbelYs 
olivacea) 

BIRDS 

American pere
grine falcon 
(Falco pere
grinus anatum) 

Southern bald 
eagle 
(Haliaeetus 
Jeucooephalus. 

c._11tornia brown 
pelican 
(Peleoanua 
occidental is 
calitornicus) 

Territories along coastal 
California between 
Oregon and Mez1co. 

Mainly in interior ot 
state some tound along 
the coast and on 
Catalina Island. 

. statewide along coast. 
Breeding only on Anacapa 
Island and Scorpion Rock 
in So. California. 

Federal State 
Status Status 

E E 

E N/A 

T N/A 

E N/A 

E NIA 

E E 

E E 

E ·! - .. 

(CONTINUED) 
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Table 3-14 (Continued). Rare, Threatened or Endangered Species -
or tbe Soutbern California Bight ---

Species 

California least 
tern 
(Sterna albifrons 
browni) 

Ligbtfooted 
clapper rail 
(Rallus longi
rostris levipes 

California black 
raJ.l 
(Lateralis 
Jamacensis 
carturniculus) 

Belding's 

Calitornia 
Distribution 

Breeding from San 
Francisco Bay to Mexico. 

Salt marshes of Santa 
Barbara, Ventura, Orange, 
and San Diego Counties. 

Salt marshes ot Santa 
Barbara, Ventura, Orange 
and San Diego Counties. 

Tidal estuaries; So. 
savannah sparrow 
(Passerculus sand
Y1chens1s belding1) 

California to N. Baja. 

MAMMALS 

Southern sea otter Santa Cruz south to 
(Enhydra lutris Pismo Beach. 
nereis) 

Guadalupe tur seal Offshore, Channel and 
(Arctocepbalus San Hicolas Islands. 
tovnsendi) 

Blue whale 
{Balaenoptera 
musculus) 

Fin whale 
(Balaenoptera 
pbJsalus) 

Sei whale 
(Balaenoptera 
borealis) 

Gra1 vbale 
(Escbricbtius 
robust us) 

Ottsbore. 

Ottsbore. 

Ottsbore. 

learsbore, normally 
within 8 nmi ot the 
■ainland shore. 

Federal 
Status 

E 

E 

NIA 

H/ A 

T 

E 

E 

E 

E 

State 
Status 

E 

E 

R 

E 

H/A 

R 

N/A 

I/A 

N/A 

(CONTIHUED) 
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Table 3-14 (Continued). Rare, Threatened or lndangered Species 
or tbe Southern California Bight 

Cali1'ornia Federal State 
Species Distribution Status Status 

Humpback whale Nearshore. E H/A 
(Hega2tera 
novaenglinae) 

Pacific right Off shore. E N/A 
whale 
(Bubalaena 
glacial is Japoni ca) 

Sperm. whale or fshore. E H/A 
(Pbyseter 
catoodon) 

E = Endangered 
R = Rare 
T = Threa teaed&. 
H/A = Hot Applicable 

-· 
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to shore, otten less than 0.5 nm1 (1 km), trom February to March 
on their northward migration vben calves are present, than on 
the southward migration trom December to January. Point Loma is 
a favorite whale watching location. 

3.3.7.2. California Brown Pelican (Pelicanus occidentalis 
calitornicus) 

The brown pelican population has shown strong recov~ry in 
recent years since the banning or the use ot DDT. Due to the 
mobility of this species, it is difficult to estimate the total 
size of the California population, but breeding pairs have 
numbered roughly 2,000 to 3,000 in recent years (FWS, 1985). A 
notable exception to this e~timate was that only 850 breeding 
pairs were observed in 1984. This was thought to be a temporary 
decrease, and the California pelican population is expected to 
grow or remain constant in the near future. 

In the Southern California Bight, pelican rookeries are 
located on Anacapa Island, Scorpion Rock on Santa Cruz Island, 
Santa Barbara Island, and the Loa Coronados Islands ott northern 
Mexico. Tbe closest of tbese, Los Coronados, is located 
approximately 10.5 nm1 (19.4 km) south ot the LA-5 site. During 
tbe nesting season between March and July, pelicans feed 
primarily in the vicinity of the rookeries. During the 
remainder-of, the-year, pelicans ~re common throughout coastal 
southern California and they teed in ~•arsbore areas, offshore 
waters and close to their resting places along the coast. 

3.3.7.3. California Least Tern (Sterna albifrons browni) 

Arriving fro~ unknown wintering areas, California least 
terns nest from approximately April to August on sandy beaches 
from Baja California to San Francisco Bay. The California 
population is currently estimated at approximately 1,200 nesting 
pairs (California Department of Fish and Game, 1983). The 
endangered status or this species is partly du~ to encroachment 
on its nesting and feeding areas by development and other 
disturbance by humans. 

Besting sites in tbe vicinity ot tbe LA-5 site are tbe 
aoutbs of several lagoons in northern San Diego County, Mission 
Bay, San Diego Airport, Coronado Raval Air Station, several 
aites in south San Diego Bay and the Tijuana River mouth. The 
cloaest ot tbese, Coronado Raval Air Station, is approximately 8 
nmi (15 km) north ot the LA-5 site. Least terns teed in 
estuaries, rivers and streams, and to a lesaer extent in 
nearabore aarine waters near their nesting locations. 

3.3.a. Marine Sanctuaries and Areas or Special Biological 
Sign1t1cance 

The Border Field Federal Wildlife Retuge, located at the 
mouth or the Tiajuana River, is tbe only federally administered 
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reserve in tbe LA-5 region (Figure 3.5). It is located 12.3 nmi 
(22.8 km) east-southeast ot tbe LA-5 site near tbe international 
border between tbe United States and Mexico. Tbis estuarine 
habitat is an important area tor many rare species of plants and 
birds. Prevailing longshore currents and its distance from the 
LA-5 preferred site effectively protect this refuge from any 
impact by ODMDS activities. 

Two Areas or Special Biological Signif~cance (ASBS) are 
located around tbe LA-5 site (Figure 3.5). These ASBS were 
designated by the California State Water Resources Control Board 
(CSWRCB) in 1976 to protect species or biological communities 
from alteration of natural water quality (CSWRCB, 1976). The 
San Diego-La Jolla Ecological Reserve ASBS and the San Diego 
Marine Life Refuge include the shores and coastal waters from a 
point near Point La Jolla northward to the Scripps Institute of 
Oceanography and the. U.S. Fishery Oceanography Ceriter. 
Prevailing longsbore currents and their distance, 17 to 19 nmi 
(31 to 35 km) north-northeast of the LA-5 preferr~i site, 
effectively· protea~ these sensitive underwater preserves from 
any impacts from continued use.of the ODMDS. 

--~·-··- - ·-

Two additional state administered refuges located in the 
LA-5 region are the Torrey Pines State Reserve and the Point 
Loma Ecological Reserve. Within the Torrey Pines Reserve is 
located the Los Penasquitas Marsh Natural Preserve, one of the 
rev remaining salt marsh and lagoon areas in southern 
California. It is the habitat of a number of rare and 
endangered b~rd. spe~ies such as tbe Least Tern and the 
Light-footed Clapper Rail and is an important feeding and 
nesting place for migratory waterfowl and shorebirds. Because 
of its location more than 20 nmi (37 km) northwest of the LA-5 
site, no impact is expected. The closest reserve, 6 nmi (11 km) 

- east ot the LA-5 site, at the southern end of Point Loma 
includes a small underwater preserve. Its distance from the 
preferred ODHDS makes any. impact from disposal activities very 
unlikely. 

The Channel Islands National Marine Sanctuary is the only 
established Federal marine sanctuary in the southern California 
area. Marine sanctuaries are ocean areas designated under the 
Rational Oceanic and Atmospheric Administration's (NOAA) 
authority in Title III ot KPRSA. The purpose ot this section of 
MPRSA is to preserve or restore natural areas, recreation 
activities and ecological and aesthetic values through 
conservation ot unique areas. IOAA's Office ot Coastal Zone 
Management 1a authorized to carry out tbe provisions ot Title 
III ot HPBSA. The closest part ot the sanctuary to tbe LA-5 
site is approximatel7 88 nmi (163 km) northwest or the LA-5 
site. Movement or suspended material from the ODMDS is not 
expected to impact the Channel Islands National M-arine 
Sanctuary. 
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The State ot California bas designated oil and gas 
sanctuaries within the three mile ~im1t ot its jurisdiction 
(Figure 3.5). The oil and gas sanctuaries are spec1tically 
excluded trom oil and gas leasing in order to protect the scenic 
and v1ld11te values of the area. Bzcept tor tbose areas already 
leased, almost all co~stal areas ot San Diego County are 
designated as oil and gas sanctuaries administered by tbe State 
Lands Commission. The preferred LA-5 site is located within an 
area ot Proposed Southern California Lease Ottering and 3.5 nm1 
(6 km) vest ot the coastal zone deleted by the State rrom lease 
sale. Some movement or suspended material from tbe.ODHDS could 
be expected to enter this area. 

3.3.9. Potentiality for the Development or Recruitment of 
Nuisance Species in the Disposal Site 40 CFR 228.6(a)(10) 

The sediments of some southern California ports and outfall 
discharge areas support high densities ot characteristic 
invertebrate species that are considered indicators of polluted 
sediments. Common species ot tbis type are: 

Polychaetes 

Bivalve 

Amphipods 

Capitella capitata 
Tbarvz tesselata 

Parvilucin1a tenuisculpta 

Coropbium acberus~cum 
Coropbium ins1deiosum 
Podocerus brasil1ens1s 

Three of these species·, ~- capitata, TharYx ll•, and _l. 
tenuisculpta, are common at the LA-5 site, but they are much 
less dominant than in bigbly polluted areas such as industrial 
ports and sewage discharge sites. These species also occur at 
tbe reference site, although in lesser numbers. It is possible 
that the somewhat elevated abundance of tbese species at the 
LA-5 site is due to disposal or dredged ma~erial, and continued 
disposal would be likely to maintain this situation. However, 
the present abundance or these species at the LA-5 site is not 
considered high enough to indicate a highly polluted or 
•nuisance• condition, and it is unlikely that continued disposal 
would result in such a condition. 

Disposal is most likely to promote development or nuisance 
species at the shallow water site, because these species are 
likely to be uncommon there at present and because environmental 
conditions there are most similar to those or the shallow 
bab1tata 1n vb1cb these species are normally most abundant. At 
the deep water site, tbe potential tor disposal to result in 
establishment of nuisance species is uncertain, but vould seem 
to be low because ot low d1saolved ozygen lev-els, low tood- · 
supplJ, and general conditions very ditterent trom those ot tbe 
shallow habitats where the apec1es·are normally most abundant. 
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3.4. SOCIOECONOMIC ENVIRONMENT 

3.4.1. Commercial Fishing 

The San Diego area is an important center tor commercial 
fishing. The 85 million pounds or commercial fish and 
invertebrates landed in 1"983 at San Diego area ports were valued 
at $38.0 million. This represents approximately 16.51 or the 
total catch weight and 20.3J or the total value ot all 
commercial landings in California (Table 3-15). Between 1981 
and 1983, tbe value of landings at tbe San Diego area ports 
declined from about $89.O million to $38.O million due primarily 
to decline in the catch produced by tbe tuna fleet based in San 
Diego. 

The annual landings of fish and invertebrates by ports in 
the San Diego area are shown in Table 3-16. Although landings 
were· reported from several ports in the area, the Port or San 
Diego accounted ror almost 99-81 of all landings 1n the area. 

Th• species of fish commonly landed ~t San Diego include· 
tuna (yellowf1n, blue tin, skipjack, and albacore), swordfish, 
Pacific bonito, and rocktish, accounting tor over 90J ot all 
landings auring the 1981-1983 period. 

Figure 3-6 and Table. 3-17 show. the principal. spec-i.es and 
the average annual catch by blocks or origin 1n the San Diego 
area. This information 1s based on unpublished data from the 
California Department of Fish and Game (1984). Fish and Game 
Block 878 which contains the LA-5 site, bas not been very 
productive for commercial fishing. 

The total catch in Block 878 in 1981 amounted to 
approzimately'. 235,000 pounds ot tisb and invertebrates. Even 
though it represented a four-told increase over the 1 916-77 
catch, it still amounted to only one-tourth of the average catch 
per block in the San Diego area.· Blocks 860 and 861, to the 
north of tb13 block are, bowever, much more productive, partly 
due to the presence of rocky substrate, kelp beds and other fish 
habitat. In 1981, these two blocks accounted tor almost 4.0 
million pounds ot t1sber1es amounting to about 231 ot the total 
oatcb in the local waters of the San Diego area. In general,
tbe productivity or most ot the blocks increased over the 
1976-1981 period. The annual tluctuat.ions in the catch are more 
a reflection ot the market demand tor r1sb, rather than the 
productivity or- tbe blocks. 

3.,.2. Commercial ShiQping 

San Diego Bay 1s a major laval, commercial and recreational 
center tor the southwest United States. To enter tbe bay, ships 
travel north tor tour ailes from Point Lo■ a to the northern end 
of the Silver Strand, then turn east ror several ■ilea, and 
finally south to the central harbor areas. Tbe Navy bas 

• 
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Table 3-15. Weight and Value of ~andings of Commercial Fish at 
San Diego Area Ports and in Cal~tornia, 1981-1983 

DESCRIPTION 

Landings (lbs) 

San Diego Area 

California 

San Diego as 
percentage 
or California 

Value of Landings ($) 

San Diego Area 

California 

San Diegq as 
percentage 
of California 

1981 1982 1 983 

158,768,201 112,167,526 84,773,494 

779,966,447 687,684,354 513,200,668 

20.4 16.3 16.5 

88,624,184 59,949,483 37,692,723 

280,077,311 229,323,050 186,091,668 

31.6 26.1 20.3 

California Department ot Fish and Game, Computer Printouts of 
Unpublished Data, March 1984. 
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Table 3-16. Value of Commercial Fish Landing by Port, San Diego 
Area, 1981-1983 

1 981 1 982 1 983 
PORT Value j Value j Value J 

San Diego 88,454,717 99.a 59,810,489 99.8 37,546,276 99.7 

Oceanside 162,188 0.2 130,629 0.2 127,993 0.3 

Mission Bay 4,677 -- 5,661 -- 7,017 --
La Jolla 2,485 -- 204 -- 6,640 --
San Diego 88,624,184 100.0 59,949,483 100.0 37,692,723 100.0 
Area TOTAL 

Ca11rornia Department of Fish and Game, Computer Printouts or 
Unpubliahed Data (March 1984). 

• 

• 
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L!GENC: ANNUAL CATCH (19'7Wt AVIAAGEl 

liiil MORE THAN 500.000 US 

WW) 100,000 • 500,000 UIS 

C7 BELOW 100,000 UIS 

PAINCIPAL SPECIES 

ICATCH EXCEEDS 100,000 LBS PEFI IL.OCK 
IN ANV YEAR OUFIING 117~19811 

3-61 

1, ANCHOVV,NOFITHEFIN 
2. IOHITO, PACIFIC 

4, ADCICFISH, UNSPECIFIED 

:I. MACKEREL, JACK 

I. SHAAK, COMMON THRESHER 
I. SQU10, MAAICET 

SAN DI EGO co. 

ENCINITAS 

Q 19 

SCALE IN MILES 

1. TUNA. ALSACOFIE 
I. TUNA, ILUEFIN_. 

9. TUNA, SICIPJACIC 

10. TUNA, YELLOWFIN 
. 11. UACMIN, SEA 

FIGllE 3-8 .. PRINCIPAL Cow.EACIAL FISH SPECIES AND AVERAGE ANNUAL CATCH BY 

BLOCK IN PRO.ECT AREA 



- 3-62 -

Table 3.17. Annual Catch in Pounds of Commercial Fish, by 
Blocks of Origin in tbe San Diego Area, 1976, 1977 
and 1981 

Block Number 1976 1977 1981 

821 25,753 6,439 9,752 
822 1,012,877 106,550 2 91 , 1 3 4 
823 1,554,782 32,409 924,282 
824 122,Jl54 213,113 10,012 
842 H/A 615,480 170,372 
843 397,361. 410,960 6,693,322 
844 592,934 153,610 47, 1 85 
845 38,814 3,392 3,683,971 
859 N/A 79,000 4,160 
860 1,254,040 1,583,582 3,349,643 .· 
861 650,716 3 57,239 500,234 
862 119,197 297,295 212,769 
863 9,562 76,205 163,705 
877 1,722 224 47,173 
878 72,721 .110,063 235,002 
879 52,465 54,567 320,665 
880 106,507 71,43°5 304,264 
881 172,316 146 I 5 5 9 102,547 

H/A = Not Available 

California Department or Fish and Game, Computer Printouts of 
Unpublished Data ( March 1 984) • 

• 



- 3-63 -

tacilities at tbe inner north end of the San Diego Bay, about 7 
miles from the harbor entrance. Commercial rac111t1es at San 
Diego, National City, and Chula Vista are primarily on the east 
side or the bay, from 7 to 15 miles from the entrance {William 
J. Garrett, Manager, San Diego Unified Port District, personal 
communication, 1984). 

Tbe harbor serves the San Diego metropolitan area and is a 
major shipping point for agricultural goods from southern 
C~litornia, Arizona, and New Mexico. Approximately two million 
tons of cargo passes through the port annually. Between 1,200 
and 1,400 commercial and other vessels annually called at San 
Diego Bay ·ports during the 1979-1983 period (Table 3-18). Port 
users anticipate future shipping and trade with China, 
Indonesia, Malaysia, New Zealand, Australia, Bong Kong, and 
Taiwan as well as coastal shipping from Alaska, Seattle, San 
Francisco, and Oakland. 

The San Diego Unified Port District has responsibility for 
providing safe navigation in San Diego Bay. A maintenance 
dredging project involving several sites along the waterfront 
was carried out recently to restore a number of commercial 
berthing spaces and some marina areas to their authorized 
depths. While existing ship channel depths· and widths appear 
adequate tor- the foreseeable planning period, growing ship size 
is. expected to continue placing greater demand_ on the need _ror 
deeper channels and expanded terminal areas in the long. term 
future. A second entrance-to the harbor bas been contemplated 
and studied several times by the Corps of Engineers to reduce 
congestion and inconvenience due to distance from the central 
harbor to the channel entrance, but bas not been found 
economically feasible. 

3---3. Oil and Gas Development 

There is no oil and gas development offshore of San Diego 
County. The State waters within the three~mile limit have been 
designated by the State as oil and gas sanctuaries. This 
precludes any. oil and gas development in these areas. 

In the Federal waters, some tracts were proposed for 
leaaing in the initial. call area ror lease· 48 anticipated to be 
held in 1977. A number or issues were raised during the comment 
period on the call and thro~ghout the environmental impact 
statement process. Subsequently, all tracts orr San Diego were 
deleted from the f 1nal offering in June 1 97 9.. These areas vere 
again included in the call ror lease sale 68, but were dropped 
before tbe final aale ottering in June 1982. For the third 
time, the lease sale proposed for January 1984 again included 
tbe San Diego area in its initial study and the EIS. This time, 
Congress put a moratorium on tunding and asked the Interior 
Department to review tbe entire sale ottering. Large areas 
including those outside San Diego have been deleted from the 
proposed sale as a result of this congressional action. Only 
about 34S ot the proposed sale area studied in the December 1983 
EIS was ottered in Lease Sale 80, held in October 1984. 
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Table 3-18. San Diego Unified Port District, Vessel Traffic 
1 980 to 1 983 

VESSEL ARRIVALS TOTAL TONNAGE HANDLED 
YEAR COMMERCIAL OTHER TOTAL (MILLION METRIC TONS) 

197 9-1 980 256 968 1 , 2 24 1. 9, 
1980-1981 26 r 945 1,206· 2.33 
1 981-1 982 1 95 981 1 , 176 1.79 
1982-1 983 . 217 1 ~ 2 04 1 , 4 21 1.66 

San Diego Unified Port District, Annual Reports tor 1 97 9-1 980 I 

1980-811 1 981-82, 1 982-83. 

-

• 
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3.4.4. Military Usage 

The Port or San Diego includes one or the largest Havy 
establiabments in the country. San Diego Bay is the home base 
tor 120 Navy ships, which constitute more than 18j ot the Navy's 
active fleet. San Diego also is home to tbe Navy's Fleet Area 
Control and Surveillance Facility. The area ottsbore ot San 
Diego is extensively used tor various military operations 
(Figure-3-7). These include: surface and submarine tleet 
maneuvers and training, aircraft carrier operations, amphibious 
vehicle training and assault operations, and antisubmarine 
warfare. The area offshore of San Diego is the principal 
training ground tor tbe Navy and the Marine Corps (MMS, 1983). 

Most of the military operations take place tar beyond the 
immediate coastal areas outside San Diego. It is only the 
mili;ary vessel traf~ic in and at the mouth or San Diego Bay, 
or.f Point. L"oma, that. may be, of· any.- concer.n in connection. vith 
tbe· activit1·es. related. to. the· dredged material dumping· at the 
LA-5 site. Annually, Havy aircraft carriers make· about 50 
trips, cruisers and destroyers about 1,300 trips each, 
amphibious fleet about 4,600 trips, and service fleets about 
1',250 trip:, 1n and out or San Diego Bay (U.S. Army Corp:, ot 
Engineers,· 1983). 

3 .ll-.5. Recreational Activities 

The maj:or ocean-related, recreational acti v 1·t1 es in the San 
Di'ego·· ar.eat. ar.e-• .sigh:tseeing·,. · beachcombing, picnicking, sw 1mming, 
wading, sunbathing, diving, ·surfing, sailing, and power boating. 
Most or the beach-related activities are confined to ocean-rront 
areas north ot San Diego Bay, particularly trom Mission Bay to 
Oceanside, although some recreational areas do. exist along the 
Coronado Peninsula. The shore-related activity closest to tbe 
LA-5 site is diving which occurs ott Point Loma. 

Table 3-19 gives tbe number ot participation days tor 
ocean-related recreational activities in 1980 and projected 
demand tor 1985 and 1990. In 1980, San Diego County recorded 
25.2 million participation days or ocean-related recreational 
activity and this demand is expected to grow by more than 14J 
during the 1980-1 990 period. (Calitornia Department ot Parks and 
Recreation, 1984). Activities which are expected to experience 
highest growth between 1980 and 1990 include: sailing (25J), 
sporttishing (23S), powerboating (1T.5J), and scuba diving 
C16S). 

3 ••• 5.1. Sporttishing 

Sporttisbing in the San Diego area occ_urs out ot several 
harbors and at a number or piers. Five tisbing methods 
predominate in the area's ocean sporttiabery: shore, pier, 
akitt, party boat (commercial passenger tishing vessel), and 
akin and SCUBA diving. Shore and pier tiahing are by tar the 
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Table 3-19- Existing and Projected Number of Participation Dais 
for .Ocean-Related Recreational Activities in tbe 
LA-5 Ar~a (San Diego County) 1980, 198S·and 1990 

ACTIVITY 
CODE 

2 
3 
6 

1 9, 

21 

22 
23 
24 
25 
26 

ACTIVITY 

Power Boating 
Sailing 
Salt Water 
Fishing 

Ocean 
Swimming : 

Scuba and 
SnorJceling 

Body Surfing 
Board Surfing 

· Sunbathing 
Beach combing 
Beach Games 

TOTAL 

HUMBER OF PARTICIPATION DAYS 
(IN.THOUSANDS') 

il§..Q. il!2 il.2Q. 

845 
708 

1,843 

9,132 

455· 
4, 1 44 
2,957 
3,175 

629 
1 .3 10 

25,200 

923 
824 

2,048 

9, 959· 

4 97· 
4,264 
3,030 
3,418 

--6 T 5 
1.388 

27,026 

996 
885 

2,268 

10,622 

528 
4,572 
3,232 
3,591 

709 
1 .-477 

28,880. 

PERCENT 
CB ANGE 

1980-1 990 

17.5 
25 .o 

23.0 

16 .3 

16 .o. 
10.3 

9.3 
13. 1 
12. 7 
1.L1. 

14 .6 

California Department of Parks and Recreation, Computer 
Printouts of tbe •PARIS• model (April 1984). 
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most popular methods, although more fish per hour are caught 
from boats. Due to tbe location ot the LA-5 site away trom the 
shore, party boat tiabing 1s the activity most lik~ly to be 
affected by the proJect-rel-ated activities (Figure 3-8). The 
discussion below, therefore, pertains mainly to this method of 
aportt1ahing. 

PartJ boats in tbe San Diego area operate mostly from 
Mission Bay, San Diego, and Oceanside Harbors with some activity 
seen in recent time from Coronado as well. Table 3-20 provides 
the number ot t1sh caught and the number ot anglers reported by 
boats operating trom these barbors tor 1 977 and 1981. In 1 977, 
San Diego reported almost 98,000 anglers catching more than 
-00,000 tisb which amounted to 8.Sj ot the total sportfish 
caught in the State. Second was Mission Bay with 50,000 anglers 
and almost 260,000 tisb caught, with Oceanside a distant third 
reporti~g a catch of 54,000'tish. By 1981, number of anglers 
and· catch out of Oceanside increased· by almost 100',l-, and anglers~ 
began using the Coronado Ba~bor (863 anglers). As a resul~, .the 
number or anglers at Mission Bay and San Diego dropped som~what 
from 1917 levels. These locational cbanges did a·ot ··affect th·e 
overall activity in the area which experienced increases both in 
tbe number or anglers and fish caught. However, the area did 
experience a moderate decline in its share ot the State catch as 
well as the number or anglers, partly due to increasing activity 
in the neighboring Los Angeles-area. 

Over 7ci species of tish have been recorded in t~e San Diego 
are~ sport catch. Bove~er, only about. 10. species are caught in
large numbers. The commonly caught species by number and by 
block or origin, as defined by the California Department or Fish 

·and Game, are abown in Table 3-21. -Block 878, which contains 
the LA-5 site, is not a v•ry productive block in terms or sport 
tisberies partly due to its distance trom·tbe shore, and partly 
due to the depth or water which is not suitable tor sporttisbing 
activity. In 1977, it reported a catch .of only 22,000 ao•pared 
to its northerly neighbor, block 860, which reported a catch 
almost 13 times larger. 

J.4.5.2. Boating 

The recreational activity most l~kely to·be affected by 
the project-related activities. particularly transportation of 
dredged material by barges, is boating. Most recreational 
boating is done close to the coastline in shallow waters. Once 
the boats leave San Diego Bay at Point Loma, their destination 
usually is either to the north toward Los Angeles, or to the 
south along the Mexican Coast. In 1979, about 34,500 boats were 
regiatered in San Diego County and they accounted for over 40 
million participation days or boat use. There are approximatelr 
4,000 boat alips in use tor privately owned recreational craft 
in tbe barbor and there is a high demand tor additional slips. 
In addition, thousands or tr~ilerable boats use launch & 
tac111t1es. W 
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Table 3-20. Number of Sportf1sh Caught and Number or Anglers on 
Commercial _Passenger Fishing Vessels (Party Boats), 
by Port, in the San Diego Area, 1977 and 1981. 

Sportfish Caught 

Port. Number-

Mission Bay 259,628 
San Di ego 413 ,2 83 
Oceanside 53,5~5 
Coronado 

State Total 4.,549·,4.72 

Number 

Mission Bay 50,267 
San Diego 97,562 
Oceanside 11,605 
Coronado 

State Total 716,536 

1977 
j of 

State· Total 

s.4 
8.5 
, • 1 

--
100.0 

Humber 
1 977 

J or 
State Total 

7.0 
13.6 

1 .6 --
--

1 981 

.Number 

270,284 
456,115 
130,670 

1 I 840 

6,314,534 

of Anglers 

Number 

48,874 
93,017 
19,877 

863 

830,653 

j of 
State Total 

4.3 
7.2 
2 .1 

1 00. 0. 

1961 
$ ot 

State Total 

s.a 
11.2 
2.4 
0 .1 

100.0 

California Department of Fish and Game, Computer Files of 
Unpublished Data (July 1984). 

-
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Table 3•21. lumber ot Sporttisb Caught, by Block ot Origin, in 
tbe Vicinity ot LA-5 Site, 1977 

-
,11ST TIER or BLOCK:$ FROM SITE BLOCK: 

SPECIES FISH SITE BLOCK 
CODE SPECIES 878 859 860 861 877 979 

3 Boni to, Pacific 313 -- 42,734 10,925 375 171 

51 Mackerel, 
Paci1"..ic 4,858 -- 121·,164 26,932 1 , 1 61 8 

130 Barracuda, 
Cal11'orn1a 223 -- 8,888" 1 ,2 86 61 12 

250 Rockfish, 
Unspecified 1,550 -- 67,985 15,200 259 92 

260 Scorpion Fish, 
Spot·ted .. 44 .. -- 84-1" 233. 27 --

.. 

277 Bas:r,., l'.el p 1, 93J · -- 33 ,.124 3,636, 587 3 

278 Bass· Barred 
Sand 12,957 -- 6,320 6 97 2,767 --

435 Croaker White 44 -- 138' · 30 495 --
... 

478 Halfmoon 1 -- 126 47 -- --
490 Vhitetish' 

Ocean 13 -- 14 -- 6 --
-- Others .1165 -- 5 I 935 1,400 46 1.23. 

TOTAL 22,117 -- 2a1·,269 60,386 5,784 679 

Game, 
. 

California Department ot Fieb and Computer Files ot 
tJnpublished Data (July 1 984). 
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3.4.5.3. Other Recreational Activities 

Other aaJor ocean-related recreational activities in the 
San Diego area are sightseeing, beachcombing, picnicking, 
avim■ing, wading, sunbathing, diving, and surfing. Sightseeing 
and beachcoabing are enjoyed along the entire coast. 
Picnicking, awimaing, wading, and sunbathing tend to be 
concentrated along public beaches where recreational facilities 
are easily accessible (Figure 3-9). Due to a large 
concentration ot population in southern California, the warm 
climate or the region, and a worldwide reputation tor beautiful 
beaches, coastal recreational facilities in the San Diego area 
are used by large_ numbers or people each summer day. Diving 
occurs along the San Digeo County coast. 

Surfing is a popular sport activity along the San Diego 
coast to the northeast of the LA-5 site. There bas been a large 
increase. in surfing· over the past. few, years. due to the use of 
wet suits to protect the• .surfers f'rom tne cold. This allows the 
sport. to be practiced over the entire year rather than Just 
during the warmer season. None .. ot these activities will be 
atrected by designation ot an ODKDS. 

3.4.6. Cultural Resources 

Cultural resources· relevant to or.r shore areas are prehis-
toric and historic· remains comprising a nonrenewable resource a· 
b~se that provides archaeologists and historians with informa- W 
tion'.!_f,or r.econstruction· or.· pa•.at· cul.turaL systems and behaviors. 
The otfsbore. region ot southern California is believed to 
contain numerous cultural resources (Figure 3-7). Types ot 
submerged resources are aboriginal remains, and sunken ships and 
aircrafts. There· are over 50 recorded marine prehistoric sites 
in the inner basins ot southern California extending trom Los 
Angeles to San Diego. Allot these sites are in State waters, 
close to shore and relatively shallow_. The most probable 
resource that could be encountered near the LA-5 site is 
shipwrecks. 

The Minerals Management Service (HMS) bas compiled a list 
of shipwrecks with their known or suspected locations (MMS, 
1984). Over 450 known historic shipwrecks have occurred 1n the 
inner banks ot southern California, most ot which occurred near 
either Los Angeles or San Diego (MMS, 1983). Based upon water 
depth and known cultural resource location data, MMS has also 
ident1t1ed 16 Federal oil and gas lease tracts in the LA-5 study 
area baving cultural resource sensitivity (MKS, 1983). There 
are 10 wrecks reported orr Point Loma, and - ott tbe San Diego 
area (BLM, 1979). The tract containing tbe LA-5 ai te as well as 
aost other tracts in its immediate vicinity are highly sensitive 
cultural resource areas as a result or these reported wrecks. 

Aboriginal sites are unlikely in tbe project study area 
except in the shallow Coronado bank area. Intertidal ga~hering 4t 
occurred mostly near Point Loma. 



--

L!GEN0 

• 
SURFING AflEAS 

DIVING AREAS 

- - MAJOR BOATING ROUTES 

- 3-73 -

.___~f MAJOR AREAS OF BOATING C0NCENTRA TION 

--■ EXISTING AECFIEATION SITES 

SAN 01 EGO co. 

ENCINITAS 

AN DIEGO 

a • 

CHULA• VISTA· 
• 
. . 
;• 

UklTIO S!,!!!.1• 
•.......-:'ai.1c0 

a 16 

FIGURE 3-8. PRINCIPAL RECREATION AREAS IN THE PROJECT REGION 



- 3-7 4 -

3.4.7. Public Health and Welfare 

Insuring that public health and welfare are not adversely 
attected by ocean disposal or dredged materials is a primary 
concern. Public bealth and veltare can be attected 1n a number 
or vays. Here only three issues, health, safety, and 
aestbetics, are diacuaaed. 

Health hazards may arise it the chemical nature of the 
materials has tbe potential tor b1oaccumulat1on ot toxic 
substances in organisms. Potential impacts on human health can 
be interred from bioassay and bioaccumulation tests performed on 
marine animals. Since the LA-5 study area provides a large 
amount ot fish and invertebrates tor human consumption, the 
public health issue gains added importance. (See Sections 3.4.1 
and 3.4.5.1, Commercial and Sportfish1ng, tor details on local 
f'ish and invertebrates. Refer also to Section 3-3,. Biological 
Env-1ronment· .•. } 

The disposal ot dre4ged material could present hazard~ to 
navigation either as a result or mounding within the disposal 
site, or as a result of interference of the disposal barges with 
shipping traf'fic. As described in tbe commercial shipping 
section, traffic in the LA-5 study area is fairly heavy. In 
addition a large number or fishing and recreational boats also 
use this- area.-

A third aspect or the public health and welfare issue is 
the· errects ot dredged material disposal. on the .. aesthetios of 
tbe area. fhe LA-5 site is used by people engaged in 
sporttisbing and recreational boating. They may encounter 
discoloration ot normally clear water particularly at times when 
dumping is in operation. Potential impacts and mitigation 
measures related to public beaLtb will be discussed in Chapter 
4, Environmental Consequences. 
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CBAPTEB 4. BNVIRONME~TAL CONSEQUENCES 

4.1. INTRODUCTION 

Thia chapter assesses the impa·cts or tbe proposed project 
alternatives on the physical, biological, and socioeconomic 
envirouental segments discussed in Chapter 3. Any site desig
na.ted ODHDS is expected to have some environmental impacts on 
the bio~ogical community within tbe designated area. It is the 
purpose ot this BIS to determine tbe probable or known severity 
or impacts ~xpected at the site and the significance or 
potential impacts outside the boundaries or the ODMDS related to 
buman·healtb and the marine environment. 

The classiricat1on system used in this EIS to determine 
levels of environmental impact is similar to that used by KMS 
(1984) to evaluate impacts tor the Point Arguello Oil Field 
Developmen~ Plan- The. environmental impacts are divided into 
t·be to1·1ow1ng. cl asse·s.::· 

Class· I - Significantly adverse impacts that cannot be 
mitigated to insignificance~ This- means that no measures 
could be taken to avoid or reduce these adverse errects to 
insignificant or negligible levels. 

crass• II - Significant adverse· impacts that can be 
mit•igat·ed t·o- 1n·si·gn1f.1cance•.. These~ impacts: are 
potentially similar. in s1gn1t1cance to Class I impacts, 
but:. ther· sever.1.ty~ ot.: th·e¥ impact·. can,. be· reduced or avoided 
by implementation ot~mitigation·measures discussed under 
each beading. 

Class III - Adverse but insignificant impacts, or no 
etrect anticipated. Ho mitigation. measures are required 
tor. these impacts or ettects. 

Class IV - Beneficial impacts. These impacts would 
improve conditions relative to the pre-project baseline 
conditions. Tbey are further subdivided as significant or 
ina'!"gniticant vhere applicable. 

The term. •signiticant• is used in this chapter to 
characterize- tbe magnitude· or the· poteati al impact. For the 
purposes or the BIS, a signiticant impact is a substantial or 
potentially substantial change to resources in the vicinity ot 
the ODMDS or the area adjacent to the ODMDS. 

In tbe diacussions ot each subject area below, criteria 
used to diatinguisb between aigniticant and insignificant 
impaats are provided. To tbe eztent feasible, distinctions are 
also ■ade between the scope ot local and reg1o·nal significance, 
and abort-term versus long-term duration. Mitigation measures 
are discussed where appropriate. A summary or the impacts and 
mitigation measures is presented in Tables 4.t, 4.2, 4.3 and 

4 ·". 



Table 11-1. Summary or Impacts and K:1t1gat1on Measures tor tbe LA-5 Site 
(Reter to text in Chapter 4 tor detailed explanation.) 

Impacts Potential Mitigation 
Measures 

-
Class S0021 ,12 Term <22 

Description I II III IV s L R s E 

PHYSICAL ENVIRONMENT 

Air Quality X X I 
Water Quality X I I 
- turbidity,. DO X~- I I llo lllitigation 
- trace- metals,. measures proposed 

DDTs, PCBs, oils .because etf ects 
and greases X I I are short-term.. 

Geology 
- sediment grain Size I I. I 
- sediment quality I .x 1 

~IOLOOICAL ENVIRONMENT 

Pl.ankton X X I 
Kelp-: I I X 
Benthic Infauna r x· l 
Benthic Epitauna I I I 
Demeraal Fi.sh I I I 
Pelagic Fish I I X 
Coastal Birds · I ·X I 
Marine Mammals I I X 
Threatened and 

&ndangered Species I I I 
Marine Sanctuaries 

and jSBS I I X -
(CONTINUED) 

(1) = Scope Det1Dit1ons 
S = site, 1000 1d (914 a) radius·t'ram center ot designated omms. 
L = local, up to 1 mi out aide ot Ii te. 
B • region, beyond local vicinity at Ol>HDS. 

(2) • Term 
S • abort, leaa than or equal to 5 bours. 
I • eztended, greater tbaa 5 hours. 
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'fable .ai-1 (continued} • &nmary or Impacts and Mi tip tion Measures tor the 
U-5 Site (Reter to.text 1D Chapter I& tor detailed 
explanation.} 

Inpacts Potential Mitigatio~ 
Measures 

Clus Scope (1) Te.rm (2) 
Description IIIIIIIVS LR SE 

SOClOBCOBOMIC BNVllOHHENT ... 

.. Co•ercial Fi3b1ng 
-·· tab ~ocks·. I, X . X 
- ti:Stl1ng-rleet 38.t'ety I I X 
C0111111ercial. Shipping I X I 
- aatety I I X 
- aounding X X I 
- port access I I I 
Oil and Gas Development I X X 
Military Usage 
-·trattio-interrerence I X I I 

. - naval. ship access' I . I I 
Sport Fiahing 1: I x· 

. Other.• Recreational. 
Act.1v1tie.s 1 I I 

Cul t1ral Uses I I X 
Public Bealtb and Veltare 
- heal.th l I I -
- aate~y I I I . 

(1) = Scope Det1Dit1ons 
s = aite, 1000 yd (914 a)·radiu~ trom center ot 'designated ODMDS. 
L = local, up to 1 ml1 outaide or atte. 
R = region, beyond local vicinity ot ODMDS. 

(2) = Term 
S = abort, leas than or equal to 5 bours. 
I = enended, great.er than 5 bours. 
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Table 4-2. Summary or Impacts and Kit1gat1on Measures tor the lfo Action -
Alternative (Refer to te:rt 1D Cb.apter - tor detailed explanation.) 

Impacts Potential Mitigatiot 
Measures 

-
Class SCOR! '1 l Term ,21 

Description I II III IV s L R s E 

PHYSICAL BNVIRONHEHT I I X 

BIOLOGICAL BNVIROHMENT I I X 

SOCIOECONOMIC ENVIRON- . 

KENT 

Commercial Shipping I I X 
and Military Use 

Public Beal tb, Safety, 
Aesthetics I X I 

. . : 

( 1). =-' Scope Det1.n1 ti ons ' 
s·= 3.ite,. 1000 yd (914 m) radius tram center or designated ODMDS. 
L = local, up· to 1 mi out.aide or Site. 
R = region, beyond local vicinity or ODHDS. 

(2) = Term -
S = sbort, lesa tba.n or equal to 5 hours. 
I = extended, greater tban 5 bours. 



-

: -• 
I 
I 
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Table J&-3. Summary or Impacts and Mitigation Measures tor the Shallow Water 
Alternative (Reter to text in Chapter Ji for detailed explanation.) 

Impacts Potential Mitigation 
Measures 

- Class Sccee (,) Term {21 
Description I II III IV s L R s E 

-
PHYSICAL ENVIHOln-fENT 

Air Quality X X X . 
Water Quality X X X 
- turbidity;. DO x. X X No rntigat1on. 
- trace metals·,, ~easures proposed 

DDTs, PCBs·, oils - because effects 
and greases x. X x· are short-ten:. 

Geology 
- sediment grain size X X X 
• sedililent quality X X x. 

BIOLOGICAL ENVIROUHEUT. 

Plankton 
.. 

.. x· r x. 
Kelp X~ X. X 
Benth1c· Infauna x: x. x: 
Benthic Epifauna X x: X 
Dcersal Fish X X X 
Pelagic Fish X X X 
Coastal Birds X x. X 
Marine Mamn.als X X X 
Threatened and 

Endangered Species X X X 
Marine Sanctuaries 
and ASBS X X X 

(CONTINUED) 

(1) = Scope Definitions 
S = site, 1000 yd (91ll- m) radius troz:i center or designated 0Dl·lDS. 
L = local, up to 1 nmi outside ot site. 
R = region, beyond local vicinity of ODHDS. 

(2) = Term 
S = abort, less than or equal to 5 hours. 
B • u:tended, greater than 5 bours. 



table 4-3 (continued). Summary at Iapacta ud Mitigation Measures tor the 
ShallOlf Water Alternative (Jeter to te.zt 1n Chapter .IJ 
tor detailed explanation.) 

Iapacta 

Class Scope (1) 
Description I II III IV S L R 

$0CIOBCONOMIC DJVIllORMENT -
Commercial Fisbi.ng 
- riab stocks X I 
.. tiailing tleet :sat'ety x· X" 
Commercial Shipping I x· 
... aatety I X 
- aowiding I X 
- port access X X 
011 and Gas I>evelo"8ent I I 
Military Osage 
--tratt1c interference I I I. 
- naval sip acoess: I· I: 
Sport. Fishing .x I 
Other Recrea.t1ona.J. 

.lct1v1t1es x· x·. 
Cultural Uses I X 1· 

Public Beal th and Weltare 
- Jlea.ltb I I 
- satety I I 

{ 1) = Scope I>etiDi tions 

Potential M1t1gat1on 
Measures 

Term (2) 
S E 

X 
I 
I 

I 
I 
X 
I 

I 
X 

'.x 

I 
:r Close aoordination 

vitb tbe SBPO to 
prevent damage. 

I 
I 

S = site, 1000 yd (91.1& ■) radius traa center ot designated ODMDS. 
L = looal, up to 1 nmi outside at s:Lte. 
Jt = region, beyond local v1011nty at ODMDS. 

(2) = Term 
S = abort, lesa ·than or equal to 5 bours. 
I : e.ztended, greater tban 5 hours. 



-
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Table .11-.11. Summary ot Impacts and Mitigation Measures tor tbe Deep Water 
Alteraative (Reter to text 1n ~apter .II tor detailed explanation.) 

. Impacts Potential Mitigation 
Measures 

. 

CJ.ass SCOI!! !1l T1rm !2l 
Description I II III IV s L R s E 

PHYSICAL ENVIROHMENT 

lir Quality I I I 
Water Quality I I I 
•· turbidity, . DO. x· I· I 
- trace metals,. DDTs·,. 

PCBs, oils and. 
greases I I X 

Geology 
- sed.1Jlent grain size X I X 
- sed1ment quality I I X 

tBIOLOOICAL EBVIROHMENT 

Plankton I I .X ·' 

l:elp x: I: I: 
Benthic Intauna x· x· I" 
Benthic lpitauna. 1 X 1 
J>emersal Fish I I I 
Pelagic Fish I X I 
Coastal Birds I I X 
Narine Mammals I I I 
Threatened and 
Endangered Species I I I 

Narine Sanctuaries and 
ASBS I I l 

(CO!fTINUED) 

( 1) = Scope Detini tions 
S = Site, 1000 yd· (914 a) radius trom center ot designated ODHDS. 
L = local, up to -1 mi out Side ot s1 te. 
I= region, beyond local Y1cin1ty ot ODMDS. 

(2) • Tena 
8 • abort, less tban or equal to 5 hours. 
• • at.ended, greater tban 5 bours. 



- ... a -
Table •-• (continued). Summary of Impacts and Mitigation Measures tor tbe • 

Deep Water Alternative (Refer to ten 1D Chapter 4 tor 
detailed explanation.) 

Iapacts Potential M1.tigation 
Measures 

Class Scope (1) Term (2) 
l>escr1pt1on IIIIIIIVS LR SI 

SOCIOECONOMIC ENVIRONMENT 

Comercial F1sb1ng I X I I 
Comercial Shipping. 
- 11lterrerence X I I 
- port access I X X 
Oil and Gas Development I X I 
Military Usage X X X I 
.Sport Fishing X X I 
Other Recreational 
Activities· X X I 

Cultural· Uses_ X .I I 
Public Heal tb and 
VeJ.t'are ·' 

• health· x· I x· 
- aatety I I I 

( 1) = Scope Det1.n1 tions 
S = site, 1000 Jd (91- ■) radius tram oeater ot designated Ol>MDS. 
L = local, up to t am1 outaide ot Site. 
I = region, beyond local v1c1m.ty ot ODKDS. 

(2) = Term 
S = abort, less tban or equal to 5 bours. 
B = extended, greater tban 5 hours. 

-

• 



- 4-9 -

• 4. 2. LA-5 ODHDS ALTERNATIVE ( PREFERRED ALTER?:ATIVE} 

The principal effect of disposal of dredged material at the 
LA-5 site is the introduction of substantial amounts of sediment 
and associated contaminants into a scall area. It is impo~tant 
to note that significant ·1mpacts may be expected at any site 
designated as th~ final ODMDS by virtue of the accuaulation of 
large amounts of disposed dredged material. Furthermore, this 
EIS is 9n designation of i peroanen~ disposal site, while 
dredged material is specifically reviewed under the COEs 
permitting regulations. Desi&nation of the LA-5 site is 
expected to maintain the observed effects of past disposal, such 
as fluctuations in grain size distribution and increases in 
concentrations of trace metals, oil and grease, pesticides, and 
PCBs. In turn, these factors are expected to continue affectin~ 
tbe benthic fauna of the site, causing less diverse infauna and 
less abundant epifauna and encouragin~ the presence of several 
species. indicativ.e of moderat·e· pollution. · 

Other· t:1echanisl!ls· by which disposal is expected to affect 
benthic fauna at the disposal site include smothering and 
interference vith feeding processes. These effects on benthic 
fauna are expected to be at least partly responsible for 
maintaining a less diverse and reduced decersal fish fauna 
compared to.popula~ions that exist at the reference site. In 
addition, any elevation in the.levels of pesticides or PCBs in 
the· d~edged. materia~s disposed at the site oay be reflected in 
the levels r-ound .in the. t:;.ssues of invertebrates and fish at· the 
LA-5 site-•. 

Si6 nificant effects of disposal on the sediment and benthic 
fauna are likely to be limited to the i~~ediate site vicinity, 
and no significant effects are expected on the sedicents or 
benthic fauna of the area surrounding the LA-5 site or the 
region in &eneral. The effects of disposal on water quality of 
the site are expected to be localized and transitory, so that no 
significant long-term effect is expected on the plankton or 
pelagic fish of the site or of its surroundings and no 
significant effects are expected on marine mammals or endangered 
species. 

4.2.1. Effects on Physical Environment 

Environmental effects on the physical environment were 
assessed for each alternative by identifyinJ and/or quantifyin; 
potential sources or contamination or alteration. This approach 
included review of existing literature, modeling of the dredsed 
material discharge plume, and analysis of field data collected 
at the LA-2 and reference sites. 

-Criteria for assigning impacts to aspects or the physical 
environment as significantly adverse under Class I or Class II, 
were: 
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A. The likelihood or a relatively large degree or change 
trom baseline conditions as indicated by analagous 
situations and previous studies, 

B. Tbe persistence ot adverse impacts long enough to 
■eaaurably attect receiving waters or bentbic 
environments, or 

c. 'the relative volume or water or area ot the sea floor 
adversely attected thereby determining whether the level 
ot signiticance is local or regional. 

4.2.1.1. Meteorology and Air Quality 

Disposal ot dredged material at tbe LA-5 site will not have 
a significant ertect on the meteorology or air quality of the 
local area {Class III)., COE does not- anticipate that there will 
be· any 1ncrease· beyond· the current number· of disposal trips·. to 
the site, and there have not been any significant air quality 
impacts detected- to date. 

4.2.1.2. Physical Oceanography 

Final designation or the LA-5 site ror dredged material 
disposal will have no significant erfect on physical 
oceanographyc (Class.III). Physical oceanograpbic parameters 
such a.s ~urrent.s, w.aves, and tides are important in bow- th~y- A 
determine the· mixing:o~ the. water column and the transport of • 
.sediment. These· forces, in- turn,. affect the rate of the 
disposed dredged aaterial. Bottom currents and mid-water 
currents are especially important in determining the direction 
and extent ot sediment transport at a disposal site. Tidal 
currents may also contribute to tbe transport or disposal 
material, but these currents do not usually add net directional 
ettects. The role ot these parameters in determining water 
column and sediment quality impacts are discussed below. It 
should be noted that the ettect ot waves mixing bottom sediments 
and increasing turbidity by resuspension ot bottom sediments 
vere not projected tor tbe LA-5 site. 

4.2.1.3. Water Quality 

Continued disposal ot dredged material at the LA-5 site is 
not expected to bave any long-term ettects on water quality in 
the local area or region. This conclusion is based on water 
quality data trom the tield survey that abow no significant 
d1tterence in water temperature, pH, turbidity, and DO between 
tbe Ll-5 site which ~as been used tor disposal tor the last ten 
yeara and the reference site. These levels since 1917 are also 
within the range or values round tor these parameters in 
undisturbed areas or the bight. Values tor salinity were lower 
than bas been historically reported but this variance appears to 
be due to errors in tield measurement rather than disposal ~ 

activities. -
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Considering the frequency or disposal, tbe anticipated 
quantities or suspended sediment, the volume and dilution 
capacity or the local water column and currents, and the ambient 
concentrations ot suspended particulates and contaminants, 
disposal 1s not expected to have a significantly adverse ettect 
on the vater quality ot tbe project area (Class III). This 
overall rating is supported by the tact tbat tbe water quality 
or the LJ-5 site is indistinguishable from that ot tbe reference 
site deapite at least 10 years ot disposal at the LA-5 site. 

Short term impac~a to water quality in the immediate 
vicinity or the LA-5 site can be expected at the time ot dredged 
material disposal (Class I). Th·e dredged material vill be 
dispersed by currents in· a plume cloud causing an increase in 
turbidity and possibly a reduction in dissolved oxygen. As 
discussed in more detail under Section 4.2.1.s, after the 
initial disposal and vitb a prevailing northwest current, it 1s 
pr.edict·ed tb.at·. the: plume· cloud will. have a- peak concentration of· 
at. least' 40 m.g/l _but. w111· dilute. to a· neglible concentration
within 2 hours.· Elevated suspended sediment concentrations are 
expected to extend approximatel1 2,000 feet dovncurrent ~rom the 
discharge aite and. to atrect an area of approximately 27 .a10 11 2 

(300,000 t~2 ) and a volume ot approximately 1 .4 million m2 (51 
mill ion rtZJ. 

. Increased tu~b1d1~~ and reduced DO•in the water column have 
been determined, as· a::. Cl.aas~- I. impact. s1ncer they; cannot be 
mitigated. · This is a local etf ect of short- term duf'.a ti on, so no 
m1tigat·1.on: 111easure- is: pr..oposed· •. 

Trace metals, cblor1nated hydrocarbons (pesticides and 
PCBs), oils and greases were not detected during the tield 
survey in the wate~ column. Such contaminants that are 
associated with the ~redged material sink to the bottom or are 
greatly diluted by currents. Impacts immediately atter disposal 
would be ot a temporary nature and in a· local area (Class I); 
therefore, no mitigation measure is proposed. It should be 
noted that the levels· ot detection in the tield survey were 
otten above or near levels or these contamin•tes reported tor 
other unpolluted areas or the bigbt-;-

4 .2 .1 .4. Geology 

The tinal designation or the LA-5 site tor dredged material 
disposal vill add a layer ot sediment to the ocean tloor. Since 
th• LA-5 site is on a slope trom the mainland shelf, cumulative 
sedimentation could lead to slumping or aaterial down the 
alope•a gradient. Thia ia a common natural occurrence and 
disposal activities are not ezpected to add to it sign1t1cantl7. 

4.2.1.s. Sediment Transport 

To evaluate the ettect ot disposal on turbidity and botto~ 
sedimentation at the LJ-5 site, a model vas developed simulating 
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the dispersal ot tbe dredged material (Appendix C) •. The model 
assumes that ~isposal will be trom:a barge with a load ot 1500 
yd 3 (1,147 a3 ot dredged material stored and released trom 
either aeparate bin compartments or a split bull. A simulation 
was run at 100 tatboms (183 m) with ambient surface current to 
the northwest at 55 cm/s (1.8 feet/a), and a near bottom current 
in the aame direction at 30 cm/a (1.0 reet/s). 

In-this simulation, moat of tbe sand particles rrom tbe 
barge load will settle to tbe bottom ot the water column within 
one half hour and 305 m (1,000 feet) dovncurrent ot the 
discharge point. 

Within one and a halt hours and 488 m (1,600 reet) down
current or the point or discharge, 55 to 100j or the finer 
particles will also be deposited on the bottom. Stratification 
o~ the water column during the summer lessen~ the rate at which 
the• tine; particles .. disper.:,e, and 1.t is~ a-t. this; time0 of the year 
vtten. th·e percentages. or deposition under the influence ot 
gravity are higher. · 

_The rest. of the tine particles, silt at a suspended 
concentration of 1 0 to 100 mg/l after a• period of one and a half 
hours, will descend in a plume cloud dovn the vater column at a 
slower· rate- and will be transported by- northwest currents to 
deeper· waters.. .ls· these· finer_ par ti cl es· are· transported by 
currents, they vill continue- to be· dispersed a.ad diluted·.. -

Thi~ model does not include resuspension and slumpin~whicb 
would tend to expand tbe area or deposition but lessen the 
thickness or the deposition la7er. Furthermore, this 1s a 
simulation ot one disposal activity o~ly; cumulative impacts 
will result from the total number or trips undertaken throughout 
the year. Since disposal activities are expected to be · 
separated in most instances by several hours if not days or 
weeks, cumulative effects to the concentration of the plume 
or the total area ot deposition are not expected. However, 
numerous disposal activities will result in a progressively 
thicker layer of depositi~ with time in the local area of the 
disposal site (Class I). 

4.2.1.6. Sediment Quality 

Sediment in the v1c1nit7 or the LA-5 disposal site is the 
component of the physical environment expected to be most 
significantly attected by disposal, because large amounts ot 
disposed dredged material will permanently alter natural 
aediaent conditions at the disposal site (Class I). The most 
sign1t1cant potential ertects are changes in grain size 
distribution, increased concentrations or contaminants, 
biological oxygen demand (BOD) and ~hemical oxygen demand (COD). 
There 1• evidence that aome or these etrects have already 
occurred at the LA-5 site due to past disposal operations. The 
sediments ot the LA-5 site show a greater range of grain sizes 
tban tbose at tbe reterence site (see Table 3-2). 



e. Concentrations or trace metals, chlorinated hydrocarbons, 
oils and grease in sediments at tbe LA-5 aite were higher than 
those at the reference site and other unpolluted areas ot the 
bight (aee Tables 3-3 and 3-~ tor comparative values). These 
ditterencea may be due to disposal activities or natural. 
ractora, but they are probably due to both.· 

Aasuaing the worst case, that all ditterencea between the 
LA-5 aite and reference site have been caused by past disposal 
activities, grain aize ditterences and contaminant levels in 
sediments can be expected to persist at-the LA-5 site it tinal 
designation allows continued disposal (Class I). It is also 
likely that bacteria and organic matter associated with disposal 
sediments have caused and will continue to cause increased BOD 
and COD in tbe sediments at LA-5 (Class I). 

4.2.2. Effects on Biological Environment 

Potential. effects· on !ll&r.ine· commun1 ti.es- "of ere· examined for 
each ·alternative site based.on the susceptibility ot each 
community to direct or indirect impacts;resulting from disposal 
or dredged·material. Potential effects were analyzed in 
relation to the baseline data for the various communities 
described in Chapter 3. 

Criteri~ used· in this. section .to assign s1gniticance to a 
potential impact are, considered: 

A, •. S1gnit.1cant only: to th-e, .. site-it' impact·s ·to biological 
comm uni ties:· are•: not·. expected; t·o· occur· out side ot a 1 , 0 00 
yard· (91_1' m) radius or the designated ODMDS, 

B. Locally .sign1.t1cant 1r· judged likel7 to cause or 
substantially contribute to a, measurable change in species 
composition or distribution in a particular habitat located 
within 1 nmi (1.8 km) outside or the project site, and 

C. Regionally s1gnit1cnat it Judged likely to cause or 
substantially contribute to measurable changes 1n th_e 
function or recovery ot any habitat or special importance, 
or a cbange in population or any species ot recognized 
regulatory, commercial, scientific, or recreational 
iaportance beyond the local vicinity or tbe ODMDS. 

JJ.2.2.1. Plankton Community 

Plankton could b& adverseiy atrecied by dredged material 
disposal through aortal1ty due to entrainment in the sediment 
plu••• ezpoaure to oontaminanta, reduction in photosynthetic 
produotiYitJ due to lowered light levels· (Pequegnat, 1978; 
Wright, 1918), or 1nterterence -v1t·h reeding processes.·· ·sullivan .. " 
and Banoock (1917) concluded that any adverse impacts on .. 
plankton vould be so amall as to be undetectable superimposed on 
large natural fluctuations in plankton populations. Any such 



temporary ettects trom the disposa~ ot dredged material sbould 
be 1naign1t1cant (Class III). 

Modeling or tbe disposal plume at the LA-5.site (see 
Section -.2.1.5) showed that the discharge is expected to sink 
to the bottom quickly, and that significant suspended sediment 
concentrations would occur well below the eupbotic zone. Some 
small amount ot fine sediment will be suspended in surface 
waters, but should be diluted to background levels relatively 
quickly by the ambient current~ Decreased light transmittance, 
and the associated potential tor reduced photosynthesis should 
also be temporary, localized, and not signiticant. Studies show 
that increased turbidity and reduction in light penetration from 
disposal of dredged materials causes short-term adverse effects 
on phytoplankton, but no long-term errects on primary produc
tivity (Wright, 1978; Hirsch, et al., 1978). Mortality of 
phytoplankton due to entrainment should likewise be localized, 
temporary,. and in:,ignificant •.. 

Zooplankton may also be entrained in the plume and killed 
or exposed to contaminants. In addition, suspended sediment may 
interfere with tilter-reeding zooplankton (FWS, 1980). Because 
zooplankton occur throughout the water column, exposure ot 
zooplankton to the disposed sediment, including the plume of 
suspended sediment at deeper depths, will be greater than that 
t'or phytoplankton. However, almost all suspended and liquid 
phase- bioassay- tests on dredged ma~erial proposed tor ocean A 
disposal fro~ San.Diego Bay have shown no s1gnif1cant mortality W 
for planktonic species in. the· initial mixing zone. 

Beyond the initial mixing zone, dilution and transport will 
reduce turbidity and contaminant levels quickly. Mortality due 
to entrainment of zooplaakton in tbe plume will be small. The 
effects of disposal on zooplaakton sbould be localized, 
temporary, and negligible in comparison to the reproductive 
capacity or zooplankton species. Sullivan and Hancock (1977) 
concluded that any adverse impacts or disposal on pl~nkton would. 
be s·o small as to be undetectable among the well-known large 
natural fluctuations in plankton populations (Class III). 

4.2.2.2. Ielp Community 

Disposal at the LA-5 site is not expected to have a 
significant ertect on the nearest kelp beds ott Point Loma since 
more than S nmi (9 km) separate this site trom the closest kelp 
bed and no di$posal material is ezpected to travel this distance 
toward shallow waters (Class III). 

4.2.2.3. Benthic Invertebrate Community 

Benthic communities are the component ot the biological 
environment most likely to be affected by disposal. Disposal 
attects the benthos through smothering by deposited sediment, 
deposited or suspended sediment interfering with reeding 
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mechanisms, tozic ettecta ot contaminants, and altering sediment 
character1at1cs vh1ch change the au·1 tab111ty ot the habitat 
(Class I). 

During each disposal operation the sediment discharged will 
settle over an area centered 1,600 teet (488 m) downcurrent trom 
the point ot release trom the split-bull barge. Significant 
mortality or benth1c tauna due to smothering would occur in the 
areas ot- deepest sedimentation vi thin the disposal s1 te only 
(Class I). In surrounding areas experiencing less sediment 
deposition, mortality should be high only among nonmobile 
species (Richardson et al., 1978). Some mobile species are 
known to be capable ot burrowing up through as much as 12.5 
inches (32 cm) or overburden sediment (Mauer et al., 1978). 
These species and many ot the epitauna species may survive. the 

· temporary inundation following each disposal event. 

Model±ng results· indicate that disposal vill cause· 
turbidity or near bottom waters up to 5 hours- after d~sposal 
(see Section 4.2.1-5). Suspended sediments will interfere with 
reeding processes ot bentbic tauna. Botb smothering and 
interference with reeding mechanisms will persist during 
disposal operations, which can last up to several weeks or 
months. This is long enough to cause significant taunal changes 
in the·attected areas (Class I). The intermittent scheduling of 
dredging. projects or management ot disposal. oper.ations within. 

· tbe site can. provide· .sutfic1 ent time. ·tor" partial. recoloniza tl on:. 
and recovery or bentbic rauna rrom ·disp.o-sal etf·ects. 

Some tests or materials disposed at LA-5 showed accumula
tion ot pesticides and PCBs, but levels were not sutticient to 
cause significant mortality (Salazar et al., 1980; Salazar and 
U'Ren, 1981; Lockheed Ocean Science Laboratories, 1982; Westec, 
1 984; Salazar and Salazar; 1 983 a, b and 1 984) • Levels or 
neither metals (Cd, Bg, Pb, Cr, Cu, &s, Zn) nor cblorinated 
hydrocarbons (pesticides and PCBs) were consistently elevated in 
the shrimp Sicyonia ingentis at the LA-5 site as compared to the 
reference site (Appendix A, A-40). Tissue concentrations or 
metals and chlorinated hJdrocarbons were much lover than those 
reported tor~- ingentis trom locations near sewage outfalls in 
the Los Angeles area (Brown et al., 1984). 

Species diversity and abundance ot both intauna and 
epitauna at the LA-5 and reference sites shoved no consistent 
trends. Infauna at LA-5 vere less diverse )ut approximately 
equallJ abundant, and tbe most abundant species were more 
dominant numerically. More epitaunal species were caught fairly 
consistently at the L!-5 site than at a nearby reference site, 
but there vere no apparent ditterences between the two sites in 
number of individuals caught. Sediment ditt~rences between the 
two aites, vbicb may be responsible. tor any ditterences in the 
benthoa, could be due to disposal or to nat~ral tactora such as 
elope, currents, or location in relation to sediment sources. 
Both explanations, or a combination ot the two, are plausible. 



Resolution ot this issue would require more extensive sampling A 
and analysis or tbe sediments and tauna or the region than was W 
possible tor this study. EPA and COE will develop a site 
management program (see Section 4.6) as a mitigative measure to 
manage and monitor tbe site in an attempt to resolve these 
issues. 

Tbe preceding analysis indicates that measured ditferences 
between ~A-5 and tbe reference site in benthio communities could 
very vell be due to previous disposal activities, although 
natural tactors could also be involved. Assuming that all or 
the observed ditterences are effects ot past disposal, it is 
predicted that these effects will continue if the LA-5 site is 
designated as the ODMDS. In this case, continued disposal at 
levels similar to past activity may not have an~ additional, 
significant effects on benthic populations. It is quite certain
that continued disposal at tbe site Will prevent the bentbio 
community from returning to predisposal or •normal• conditions. 
Because the impacts are restricted to an already, affected· site, 
no significant adverse environmental impact. to the Southern 
California Bight is expected from continued disposal at this 
site (Class III). 

4.2.2.4. Fish Community 

a. Demersal Fish 

The results of demeraal ti.sh sampi1ng conducted for the EIS -
atudy 1ndica.te· that past. disposal actions. may- have- had some· 
etrect oo the fish fauna of the LA-5 site. Compared· to· the 
reference site, fewer individuals (1,205 vs. 2,267) and fewer 
species (JO vs. •o> were collected at tbe LA-5. 

At this time the only known explanation which could account 
for the differences observed between LA-5 and the reference 
site is disposal at the site. There is some indication of 
elevated levels or PCBs and pesticides in tissues or the slender 
sole at the LA-5 site (Appendix A, Table A-11). Interpretation 
or the tissue contaminant levels is difficult because of the 
mobility ot tbis species, but there is no readily apparent 
alternative explanation (to disposal) or the fairly con~istent 
differences observed between LA-5 and tbe reference site. 
Despite the elevated PCB and pesticide levels observed at LA-5, 
the tact that dred1ed material disposed at tbe site baa been 
abown by bioasaay tests not. to cause significant mortality in 
demersal tish (usually the speckled aanddab) argues against 
direct toxicological on tiab. The somewhat depauperate fish 
tauna at the LA-5 site relative to the reference site may also 
be due to the depauperate bentbic infauna, the principal food 
source tor demersal tiab. As described above, differences in 
aediaent oharacteristios between LA-5 and tbe reference site 
appear to have caused the depauperate benthic 1ntauna. 
Ditterences between the tish tauna ot the two sites could also A 
be related to topographic relief, currents and proximity to Y 
locally significant babitats. 
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It populations at the site are attected by disposal 
operations, or it disposal quantities increase significantly 1n 
tbe tuture, additional adverse ettects (Class I) may result trom 
continued use ot tbe site. Assuming that future disposal 
quantities and actions will be similar to those in tbe past, and 
bioasaay tests ot demersal tish continue to allow ocean disposal 
ot acceptable dredged material, regional ettects on tbe Southern 
California Bight demersal tish population are expected to remain 
insignificant (Class III). Even it dredged material disposal 
activities increase, local impacts on the site would be greater 
(Class I), but regional impacts on the San Diego region and 
Southern California Bight are still expected to remain 
ibsigniticant {Class ·III). 

b. Pelagic Fish 

Al though.'. pel ag1 c· ti.sh were· not sampled as part or the 
present- study,,. there-· is~ little r.:ea.sonc to· believe that these 
populations, including that of the commercially important 
anchovy, would be adversely affected by ~ontinued disposal at 
the site (Class III). Tbe northern anchovy {Engraulis mordax), 
one or the principal commercial tish species ot southern 
California, is known to be particularly abundant in surface 
waters. overlying the continental slope, location or the LA-5 
site, an~ there is~ no reason to believe that the site waters are 
any, except1·on.~ Anchovies are· pelagic (open.water/surface) . 
species, and •o are not likelt to be atr•cted by .the benthio 
.sediment· regim~o~ sediment suspended at. depth .. 

Disposed· material is expected to remain confined in the 
discharge plume and sink to the bottom. This will remove most 
ot the- disposed material trom the surface and mid-water zones 
where many pelagic fish· live (see Section 4 .2 .1 .s.). Sediments 
and associated contaminants remaining in the water coJumn would 
be diluted and transported relatively quickly by the ambient 
currents, so that any adverse ettects on the pelagic environment 
would be localized and temporary (Class III}. 

•.2.2.5. Coastal Birds 

The· continued use· ot the LA-5 site vill not adversely 
attect •ny ot· the coastal birds living in or immigrating through 
the San Diego region (Class III). The location ot this site, 
aore than 6 nmi (11 km) rrom the nearest ahore at Point Loma, 
ettectively eliminates any impacts on inshore species. More 
pelagic torms may utilize the brier --supply or rood provided trom 
dredged materials (i.e.; dislocated or dead marine organisms) at 
the time or disposal (Class IV). This additional rood supply 
would be considered incidental in the diet ot scavengers. 

-.2.2.6. Marine Mammals 

Disposal at the LA-5 site should not have any adverse 
ettects on marine mammals (Class III). Their large size, 
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mobility and intelligence minimizes the possibility or direct 
effects or disposal on marine mammals. These animals will avoid 
the disposal vessel and discharged plume, which will be very 
localized and temporary. The disposal site is not 1n or near 
any i■portant marine mammal reeding or breeding areas. The 
naturally less productive environment or the LA-5 site, situated 
on tbe elope ot the San Diego sbelr minimizes its use as a 
preferred reeding area tor most marine mammals which utilize 
richer areas nearer shore. 

4.2.2.7. Threatened and Endangered Species 

Disposal at the LA-5 site is not expected to adversely 
affect any threatened or endangered species (Class III). The 
U.S. Fish and Wildlife Service (FWS) and the National Marine 
Fisheries Service (IHFS) have concurred with this assessment 
(see Chapter S). The rare, threatened or endangered species in 
the. ar.ea. ei th·er :· 

A. Conduct feeding· and breeding activities in locations 
strictly associated with coastal land areas too far from 
the disposal site to be affected, 

B~ Occur farther offshore, to the north or are so rarely near 
the disposal site to ·have a significant potential for being 
affected,. or 

. · c.·. Th.ey: use· the area temporarily as a migratory route and 
c~uld efrectively avoid any disposal operation. 

Tbe continued use or tbe LA-5 site would greatly reduce 
potential etfects on rare or endangered species which might be 
affected by the disposal of dredged materials in either shallow 
water or terrestrial alternatives nearer to refuge locations. 

4.2.2.8. Marine Sanctuaries and Areas of Special Biological 
Significance 

lo state or national wildlife or marine refuge or Area of 
Special Biological Significance (ASBS) is 1n the immediate 
vicinity or within an area of influence of the LA-5 site (Figure 
3-5). · Continued disposal· or dredged 11aterials will not impact 
any aucb areas (Class III). 

4.2.3. Ettecta on Socioeconomic Environment 

In this section, potential impacts on socioeconomic 
resources are identified and possible mitigation measures are 
introduoed. Bach individual component ot the socioeconomic 
environment is evaluated• based the nature or potential impacts •. 
For tbe purposes of the assessment, it is assumed that all 
resources vhich may be attected by the proposed action are both 
significant and important. This procedure gives all known 
resources the tull benefit ot consideration in NEPA planning and 
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review process. Vbere possible, aitigation measures are 
proposed to reduce any impacts. •~t beneticial impacts are 
considered· to be those impacts that preserve or enhance any 
natural condition or aajor resources ot the project area. 

4.2.3.1. Commercial Fishing 

Tbe demersal tisb tauna ot the LA-5 site is depauperate 
compared to that ot the reter~nce site, and it is po~sible that 
this is an eftect ot disposal of dredged material at LA-5. 
Continued disposal operations at the site will not adversely 
attect commercially important demersal fish on a regional level 
(Class III). Other important commercial fish species caught 
near the LA-5 site are pelagic. Therefore, there should be no 
ettect ot disposal on the stocks of. commercially harvested tisb 
or on the viability of the commercial fishing industry ot the 
region (Class III). 

Since· ocean disposal or dredged: material is infrequent. in 
San Diego Barbor and not all dredged materials are disposed at 
the LA-5··•Si-te, the numbe.r- ot barges involved in transporting 
dredged material varies considerably during the year. The 
normal time span tor a dredging project is usually a rev weeks 
to several months long (Shannon Cunniff, COE Los Angeles 
District, personal communication). No interference· or acpident 
between these barges and the commercial t1shing. ~leet has been· 
reported: by USCG. in the past (Class• III) •. 

4:.2 .3 .. 2 .. Commercial Shipping. 

The disposal or dredged material could present two 
potential hazards to navigation: interterence of tbe disposal 
barges with vessel traffic, ~nd mounding within the. disposal 
site. Mounding may temporarily occur at the LA-5 site following 
dumping. But due to the depth of water (80-110 fathoms) at the 
site, no hazard to vessel trattic is possible, and mounded 
m~terial will eventually be dispersed by currents and slumping~ 
Tbe potential tor_ interference does exist since the disposal 
barges-and the ocean-going vessels would travel the same route 
between San Diego Bay and tbe LA-5 site. However, tbe frequency 
ot ocean disposal is so low that the probability or interference 
ia almost negligible. These hazards bave already been 
considered in tbe existing permitting program, and actions bave 
been taken so. they no longer pose a a1gnit1cant impact (Class 
III). 

A net beneficial impact or tbe ocean disposal or dredged 
material ia the improvement and maintenance or shipping lanes, 
chanaela and docking areas in San.DJego Bay (Class IV) •. 
Dredging associated with channel deepening projects provides 
aooeaa to the area tor larger, ■ore efficient commercial vessels 
vbicb reaulta in transportation savings ainoe larger vessels can 
carry more goods. 



•.2.3.3. 011 and Gas Development 

Ho oil and gas development occurs ottshore ot San Diego 
Count1 either in the State or Federal vaters, and none is 
expected in tbe toreseeable tuture. Tbere~ore, no impact is 
expected on oil and gas development as a result ot the t1nal 
designation ot the LA-5 site tor dredged material disposal 
(Class III). Final site designation ot the ~A-5 site would not 
impact consumption or· petroleum resources (Class III). 

4.2~3.4. Military Usage 

Although the area otf southern California is the most 
heavily utilized naval operating area in the nation, most of the 
military operations take place· tar beyond the immediate coastal 
areas outside San Diego Bay. The disposal ot dredged material 
at the LA-5 site does not pose any danger to military activities 
(Class III).. -

M1l~tary vessels which travel in- and out or San Di ego Bay 
·•ay race interf~rence from tbe disposal barges, but the 
probability ot interference 1s negligible because tbe frequency 
or ocean disposal trips is low and traffic in tbe precautionary 
area is strictly monitored. No incidents involving tbe disposal 
barges have been reported ove~ the past eigbt years since the 
disposal site vas given interim designation (Class III). A net 
beneficial impact or the ocean diaposal. ot. dredged .. material is -
the improvement and maintenance or -shipping lanes and port 
tac1lit1es. u.sed· by the Navy at .. its- Flee.t Ar.ea- Contr.ol and 
Surveillance Facility. 

4.2.3.5. Becreational Activities 

4.2.3.5.1. Sporttishing 

Because ot the somevbat depauperate demersal fisb fauna or 
the LA-5 site, bottom fishing vitbin the site boundar1~s could 
be adversely affected by disposal. Sporttishing in this ~rea is 
rare, however, due to the depth and distance from shore. The 
etrect of disposal on demersal t1sh is likely to be localized, 
so that disposal should not attect demersal fish populations in 
shallower areas which support sporttishing. This includes the 
kelp beds ott Point Loma, a popular and productive- fishing area 
(Figure 3-8), which are approximately t1ve miles north of the 
disposal site, too tar to be affected by disposal~ Many of the 
most important sportfish ot the area are pelagic species, which 
are no~ expected to be affected by disposal. Therefore, 
disposal is not expected to a1gnit1cantly attect sportt1sbing in 
the general area (Class III). 

Sporttisbing 1~ usually carried·out in shallow waters close 
to the shore. The 100 fathom (183 m) line at vhicb the L1-5 
site is located torms approximately the outer boundary ror .& 
sporttishing by party boats. The •~•a close to the LA-5 site 1s • 
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not very productive and 1s not particularly trequented by 
sporttish1ng boats. A larger number or sporttiabing boats, 
however, pass through the LA-5 vicinity on the way to fishing 
areas tartber ottsbore. While the potential or accidents 
between dredged material barges and tiabing boats exists, the 
probability ot such incidents is extremely low due to the low 
level ot dredging activity which requires only a small number ot 
trips to the site per year (Class III). No incidents have been 
reported_ by USCG over the past ten years since the LA-5 site bas 
been used on an interim basis. 

The recreational activity most likely to be attected by the 
project-related activities is pleasure boating. Most or the 
boats turn north or south almost immediately atter coming out of 
San Diego Bay at Point Loma. This reduces tbe potential of 
conflict v1th the disposal barges on the open sea.. No incidents 
or~ conflict i:lave• been· reported· cturing t.be ten· year "period during 
which the LA·-5 site ha~- been used tor disposal on an interim 
basis. Bence· the- impact on, recreation is considered to be 
minimal and 1nsign1r.1cant (Class III). 

4.2.3.5.3. Other Recreational ·Activities 

Most ocean-related-recreational activities occur at the 
beaches or· 1n: nears.bore- areas. These include sigbt.s~ein·g, 
beacbcombing, picnicking, swimming~ wading, sunbathing, diving, 
and. surfing·... Disposal activ1 ties: at. the~ LA-5 s1 te will not 
impac.t·:. these· a.ears.bore, recr.eat1onal activities·• (Class. III). 

Reduced water clarity will be caused temporarily by 
disposal or material at the site. This may cause some short 
term inconvenience· and lack ot site appeal it some recreational 
boaters happen to be in the immediate area during actual 
disposal (Class I). However, tbe LA-5 site is not visible trom 
the Sao Diego Bay beaches and other amenity areas except tbe 
Silver Strand area. Even rrom t~is area, the site is more than 
five nm1 away. lo impacts on tbe visual aesthetics ot beach 
visitors are expected trom the disposal activity (Class III). 

4.2.3.6. Cultural Resources 

HMS bas identit'ied 1.6 Federal oil and gas lease tracts in 
the LA-5 study area having cultural resource sensitivity. This 
is based on tbe water depth and known cultural resource location 
data, particularl7 location ot shipwrecks •. Tbe tract containing 
tbe L£-5 a1te 1s one ot these 16 tracts but the exact location 
ot an7 abipvreck is not certain. Tbe aite bas been 1n·use tor 
ocean dredged material disposal tor ■ore than ten years, and the 
remains ot abipvrecka, it any, have probably -·been buried under 
the previously disposed material. lo new impacts are, 
tberetore, anticipated as a result ot the proposed action (Class 
III). The State Historic Preservation Otticer (SBPO) bas 
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concurred in this assessment. SBPO baa also indicated that no 
lat1onal legister or eligible properties would be impacted by 
the proposed action (see Chapter 5, Exhibit 12). 

4.2.3.7. Public Health and Velrare 

Impacts on three aspects or public health and welfare, 
including healtb, aarety, and aesthetics, are discussed in this 
sectionL Health hazards may arise it the chemical nature or the 
materials has tbe potential tor bioaccumulation or toxic 
substances in organisms. Under the COE permitting system, 
sediment analyses, bioassays and bioaccumulation tests are· 
conducted on all materials prior to disposal at the LA-5 site. 
No materials considered hazardous may be disposed or at the 
site. Therefore, the potential tor health hazards is not 
considered to be significant (Class III). 

Human safety could be jeopardized a, a result of 
interference by the disposal barges with shipping trafficr 
commercial and sportf1sbing boat traffic, recreational boat 
traffic,. and Navy vessel trarr1c. The LA-5 site bas been used 
on an interim basis over tbe past ten years and no incidences of 
conflict or accidents have been reported during this period. 
With no anticipated increase in disposal activities in tbe 
foreseeable future and with strict monitoring of traffic by USCG 
in the zone o~ operation, impacts an human safety are considered 
to. be very low. and unavoidable (Class III).. · 

4.J .• NO ACTION ALTERNATIVE 

It the No Action Alternative is selected by EPA, interim 
designation of LA-5 would expire and there would be no ocean 
site tor disposal of dredged mat·erials in tbe San Diego area 
(Class I). Discontinued use of LA-5 tor disposal vould lead to 
recovery of the ecosystem at the site from the impacts or past 
disposal (Class IV). Tbe rate and extent ot this recovery, and 
the length ot time that residual effects of past disposal would 
persist, are not known. As normal sedimentation occurred at tbe 
site, levels ot contaminants in tbe top layers ot tbe sediment 
would decrease. Concentration or contaminants in risb and 
invertebrate tissues could change, and the benthic invertebrate 
rauna and demersal fish populations would shift toward 
conditions more similar to those ot the surrounding areas (Class 
IV) given present conditions at unimpacted sites. 

Interference with commercial fishing, recreation, shipping, 
oil and gas development would be reduced to zero (Class IV); 
boweyer, cessation or aigniticant curtailment or dredging in San 
Diego BaJ oould impair the ability of these tacil1t1es to tully 
support commerce and trade or the needs ot the U.S. Navy base. 
This could bave serious adverse ertects on tbe economy or the 
region, atate, and nation, and on tbe military readiness or the 
Navy (Class I). It is not possible to quantity these etfects at A 
this time. W" 
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la stated in the •Purpose or and Need tor Action• (Section 
1.2}, it is the intent or this EIS to identity and designate an 
ODMDS that is suitable tor use by COE tor Federal projects and 
permitted projects under Section 103 or MPRSA. Selection ot the 
Bo Action Alternative by EPA will torce COE to designate a 
suitable ODHDS through their authority under Section 103 of 
MPRSA. Selection ot the Ho Action Alternative is not an adew 
quate response by IPA to the request by COE tor the designation 
ot an ODHDS through a cooperative relationship between the two 
Federal -agencies (Class I). Therefore, EPA will seek to 
designate an ODMDS based on the Preterred Alternative described 
in this EIS • 

•• 4. SHALLOW WATER SITE 

Disposal or dredged material at the shallow water (LA-4) 
site would damage an area used only occasionally in the past as 
a dump site. The partially or perhaps wholly recovered benthic 
community would. be signiticantly· degraded. w 1th. continued use as. 
a~ ODMDS {Class I) •. 

Since the LA-4 site is located very near to the LA-5 
preferred site (.3 nmi to the southeast), the same type of San 
Diego shelf habitats and biotic assemblages would be present at 
both sites. Most, it not all, or the same impacts discussed 
earlier tor LA-5 would be expected to develop at LA-4 ·- This new, 
damage at LA-4;. vould. be. somewhat ott'set by. the gradual. recovery 
at .. LA-5 but no· particular gain would. accrue• r.r.om such· a~ change:. 
or ODMDS s:1 ti.zig•· . 

4.4.1. Effects on the Physical Environment 

The same impact criteria used to evaluate the physical 
environment under the Preterred Alternative apply to this 
section. 

4.4.1.1. Meteorology and Air Quality 

Final designation ot the.LA-4 sha~low water site tor ocean 
dredged material will not bave a aigniticant effect on the 
meteorology or air quality or the area (Class III). This is due 
to tbe similar locations ot the LA-4 and LA-5 sites. The COE 
does not anticipate any increase beyond the current number or 
disposal trips and there have not been any significant air 
quality impacts detected to date due to dumping at the LA-5 
site. Therefore, based on the air pollutant dispersion 
calculations vbicb provided very similar numbers tor all three 
sites, tbere vill be no significant air quality impact due to 
disposal of dredged material at tbe shallow water site. 

• • .11.1.2. Ph7sical Ocean9grapb~ 

Disposal at tbe shallow water site will not attect physical 
oceanography (Class III}. Physical oceanographic parameters 
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such as currents, waves and tides will determine the ettects ot 
disposal on water and sediment quality. 

4.4.1.3. Water Quality 

Less material is expected to be initially deposited on tbe 
bottom at tbe LA-4 shallow water site tban at the LA-5 site 
according to the plume models discussed in Sections 4.2.1.5 and 
4.4.1.s~ Tbe Class I ettects ot turbidity, dissolved oxygen, 
nutrients, and contaminants in the water column would, 
therefore, occur 1n a larger area. 

4.4.1.4. Geology 

Disposal at the LA-4 shallow water site would cause 
increased sedimentation to the ocean tloor (Class I). 

4.4.1.5. Sediment Transport 

A plume model va• developed to evaluate the effect of 
disposal on turbidity and bottom sedimentation at tbe LA-ij 
shallow water site. A simulation was run at 45 fathoms (82 m) 
with ambient surface currents at 15 cm/s (0.49 feet/s}, and a 
near bottom current in the same direction at 5 cm/s {0.18 
teet/s). 

In thi.s:. s1mulat1oa, a11· of_ tbe sand part·1cles· from the A 
barge load will settle to the bottom.of tbe water column within W 
17 minutes: and 305 m (1,000 feet) downcurrerit of the discbar~~ 
point. 

Within o~e and a halt ho~rs and 762 m (2,500 feet) down
current ot the ~oint ot discharge, 65 to 85J or the tine 
particles will also be deposited on the· bottom. The rest or the 
tine particles, silt.at a suspended concentration of 10 to 100 
mg/1 after a period of one and one half hours, will descend in a 
plume cloud down the water column at a slower rate and will be 
transported by northwest currents to deeper waters. As these 
finer particles are transported by currents, they will continue 
to be dispersed and diluted. 

This model does not include resuspension and slumping vhicb 
tend to e%pand the area ot deposit~on but lessen the thickness 
ot the deposition layer. Furthermore, this is a simulation of 
one disposal activity only; cumulative· impacts will result from 
the total number ot trips undertaken throughout the year. Since 
d1spoaal activities are ezpected to be separated in most 
instances by several hours if not days or weeks, cumulative 
ettecta to the concentration or the plume cloud or the total 
area ot deposition are not expected. However, numerous disposal 
aotiv1t1ea vill result in a progressively thicker layer ot 
deposition vith time at this site which bas previously 
e%per1enoed only a limited amount ot disposal (Class I). • 
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4.4.1.6. Sediment Quality 

As described above, a proportion ot disposed dredged 
material is expected to be initially deposited at the LA-4 
shallow water site and therefore attect grainsize and 
contamina~t concentration in an area which can be expected to 
have lover concentrations ot these contaminants due to the 
limited amount of previous disposal (Class I). 

Compared to the LA-5 site, a smaller amount ot BOD, oil and 
grease, trace metals, and chlorinated hydrocarbons would 
concentrate in the sediment at the LA-4 shallow water site based 
on the assumption that less material would be initially 
deposited on the bottom. · However, the relative impact ot 
contaminants at the LA-4 shallow water site is presumed to be 
greater because of the relatively degraded existing condition of 
the LA-5 site. 

4 • .1r.2·. Eff"eot .s on t·he· Biological Environment 

The same criteria- used to evaluate the biological 
environment under the- Preferred Alternative apply to this 
section .. 

4.4.2~1. Plankton Community 

Effects. of' disposal on. plankt·on: at. the· LA-4 site. should. not. 
be. signi.ticant or sub:ftantially c11rrerent rrom etrects at the 
LA-5- pr.et·erred: .si.t•e .. (Cl:ass,, III.) .. 

4.4.2.2. telp Community 

Disposal or dredged materials at the LA-4 site- is not 
eipected to bave ~ significant ettect on the nearest kelp beds 
ott Point Loma since more tban 6 nmi (11 km) separate this site 
from ~be ciosest kelp bed and no disposal material is expected 
to travel tbis tar towards shallow waters (Class III). 

4.4.2.3. Benthic Invertebrate Community 

Disposal at LA-4 is expected to adversely affect the 
benthic community in a similar way to that encountered at the 
LA-5 site (Class I). These sediment impacts include smothering, 
interference vitb feeding, toxic etrecta ot associated 
contaminants, and changes ·in the physical properties or the 
bottom sediments. In areas of the shallow- water site, the 
bentbic tauna is likely to be more diverse and abundant than 
that at the LA-5 site. In these areas, disposal would have a 
greater relative impact on bentbic tauna, particularly where 
they ••ve_not been attecte4 as muc• by past dredged material 
diapoaal. 



4.4.2.4. Fish Community 

Disposal ot dredged material at LA-4 would have a 
significantly adverse ettect on demersal fish (Class I). 
Bttects vould occur due to turbidity, reduced dissolved oxygen, 
t~xic ettects ot contaminants, and effects on their principal 
bentbic tood sources. 

In ~be shallow water region, the demersal tisb tauna is 
likely to be more diverse and abundant than the naturally 
occurring populations round in the vicinity ot the LA-5 site 
(Allen and Mearns, 1977). Because ot the proximity ot the two 
sites, disposal activities would be expected to have similar 
impacts on demersal and pelagic tisb populations at both the 
LA-5 and LA-4 sites (Class III). 

4.4.2.s. Coastal Birds 

The use of tile· LA-4' site would not adversely aff'ect· any of· 
the coastal birds living in or immigrating through the San Diego 
region (Class III). The location or this site, more than 6 nmi 
from the nearest snore, effectively eliminates any impacts on 
inshore species. More pelagic torms may utilize the brief 
supply of food provided trom dredged materials (1.e., dislocated 
or dead marine organisms) at tbe time or disposal (Class IV). 
Ho significant- impacts on bird populations are expected at the
shallow water· site. 

4.4~2.6. K~rine· Mammals 

Disposal at the LA-4 site would not bave any adverse 
effects on marine mammals (Class III). Their large size, 
aob1lity and intelligence minimmizes the possibility ot direct 
effects ot disposal on marine mammals. These animals will avoid 
the disposal vessel and discharged plume 1 which will be very 
localized and temporary. 

Tbe naturally less productive environment or the LA-4 site, 
situated on tbe slope of tbe San Diego sbelt, minimizes its use 
as a preferred feeding area tor most marine mammals vbich 
utilize richer areas nearer sbore. The disposal site is not in 
or near any important marine mammal reeding or breeding areas. 
As in the case or the LA-5 site, none ot the activities of 
marine mammals ar.e expected to be significantly impacted in this 
area (Class III). 

~.4.2.7. Threatened and Bndangered Species 

Environmental impacts on endangered species are not 
expected it the shallow water site is designated as the ODMDS 
(Claaa III). Gray vbales, equally abundant in the shallow 
water LA-• aite as they are near tbe LA-5 site, abould not be 
attected by disposal. Disposal at LA-4 is not expected to 
significantly attect the pelagic tish ot the region which are 
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their principal food source. Consequently, no impacts are 
predicted tor pelican or tern populations. 

4.4.2.8. Marine Sanctuaries and Areas or Special Biological 
Significance 

lo state or national wildlife or marine retuge or Area or 
Special Biologic~l Signiticance (ASBS) (see Figure 3-8) is in 
the immediate vicinity or within an area ot influence or tbe 
LA-4 site. Disposal ot dredged materials at the shallow water 
site would not impact any such ~reas (Class III). 

4.4.3. Effects on t~e Socioeconomic Environment 

The same impact criteria used to evaluate tbe socioeconomic 
environment under the Preferred Alternative apply to tbis 
section. 

4.4.3.1. Commercial Fishing 

Disposal activities at the LA-4 site will atrect commercial 
fishing to approzimately the same eztent as at the LA-5 site 
( c·1 ass I I I ) • 

4.4.3.2. Commercial Shipping 

. The- potentia-J. tor contlict· between. di :sposal vessels . and 
com~ercial shipping is the same at all alternative sites. Due 
to tha 1ntrequen~ d~edsing_ act1v1ti as-~ell as it~ short 
duration, the· probability of conflict is considered to be 
minimal and no adverse impacts are anticipated (Class III). 

4.4.3.3. Oil and Gas Development 

Ho oil and gas development activities are planned or 
proposed in the shallow water re~ion and no conflicts or impacts 
are anticipated (Class III). Energy consumption, associated 
with transport ot dredged material, would decrease slightly it 
tbe shallow water site is used over tbe deep water site, because 
the distance to the shallow water site is less than the distance 
to the deep water site, but this effect is negligible. 

-.-.3.4. Military Usage 

llthougb the area ottsbore southern California is the most 
heavily utilized Raval operating area 1n the nation, most or the 
military operations take place tar beyond the immediate coastal 
areas outside San Diego Bay. The disposal ot dredged material 
at tbe aballov water a1te does not pose any danger to the 
military.aotivities. --Military vessels which travel in and out 
ot the San Diego Bay ■ay race interference trom the disposal 
bargea. Bovever, no incidences involving the disposal barges 
have been reported over.the past eight years since the disposal 
site bas been used on an interim basis. Vitb no anticipated 
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increase in dredged material disposal activities in the 
toreseeable tuture, the impacts on military activities are 
considered to be negligible and insigniticant (Class III) • 

.11.4.3.5. lecreational Activities 

4.4.3.5.1. Sportfisbing 

Sp~rttishing is usually carried out in shallow waters close 
to tbe shore. Tbe potential tor impacts on sporttisbing is the 
same at the LA-4 site, the LA-5 or deep water sites. No unique 
areas tor sporttishin·g occur in the LA-4 area and disposal 
operation~ would not cause significant i~tringements on present 
aportfishing efforts (Class III). · 

4.4.3.5.2. Boating 

The potential for impact on boating from disposal at the 
LA-4 site is similar to· the impact expeated from disposal of the 
LA-5 site (Class III). 

4.4.3.5.3. Other Recreational Activities 

Similar to sportfish1ng, recreational activities (excluding 
boating) are usually carried out closer to the shor~. Potential 
impaets on nearsbore activities are the same at the shallow 
water site,- the LA-5 or· deep water sites (Class. III). 

4 .4:.-3 .6. Cultural Hesourc·es: 

The shallow water site lies ~loser to the areas of higher 
probability ot aboriginal sites. Disposal at this site also bas 
a greater potential tor impacting shipwrecks since most or them 
have been known to occur in shallow water regions or up to 50 
fathoms (91 m) depth. In order to mitigate these potential 
impacts close coordinati~n vith the SBPO will be maintained to 
avoid locating tbe disposal site in an area that would affect 
cultural resources (Class II). 

4.4.3.7. Public Health and Welfare 

Impacts on the public health, safety and aesthetics, 
discussed earlier tor the LA-5 preferred site (Section 4.2.3.7.) 
are expected to be similar tor the shallow water site. 

-.5. DEEP WATER SITE 

Any aigniticant impacts predicted tor the deep water site 
would be new and classified as Class I impacts. Impacts from 
dispoaal activities on the physical and biological environments 
ot the deep water site abould be approzimately tbe same as the 
impacts observed at the Ll-5 site. This is based on the 
assumption that disposal at tbe two sites will have similar 
adverse ertects on sediment quality, benthic invertebrates and 



demersal tish. Impacts on water quality, pelagic tish, marine 
mammals, threatened and endangered speoies are ezpected to be 
insignificant. 

Disposal at the deep water site would have less immediate 
impact on the benthic environment and a greater impact on the 
pelagic environment because more disposed material would be 
suspended and dispersed in the water column. In addition, the 
~enthic invertebrate and demersal tish tauna ot the deep water 
site are less diverse and less abundant than those or the LA-5 
site. However, a counterbalancing consideration is that the 
sediments, benthos, and tis~ population or the deep water site 
are in an undisturbed condition, vhil~ these resources at tbe 
LA-5 site have already been arrected by past disposal. 
Recognition ot the undisturbed nature or the deep wat•r site was 
instrumental in the selection ot the LA-5 site as the preferred 
alternative. No significant adverse impacts to the Southern 
California· Bight· ecoaystam are· ezpected from ocean disposal at 
the deep water site .•. 

4.5.1. Effects on the Physical Environment 

The same impact criteria used to evaluate the physical 
environment under the Preferred Alternative apply to this 
section. 

4-.5. l'·.1; Meteorology· and Air Quality 

Final designat•i.on: of .. the· deep water site ror ocean dredged 
material" wi'll not· have·· a• signit'.ioant etfect· on the· meteorology 
or air quality of the area (Class III). The COE does not 
anticipate any increase beyond the current number or disposal 
trips. and there·bave not been any significant air quality 
impacts detected to date due to dumping at the LA-5 site •. 
Therefore, based on the air pollutant dispersion calculations 
vbicb provided very similar numbers tor all three sites, there 
will be no significant air quality impact due to disposal or 
dredged material at the deep water site •. 

4.5.1.2. Phvsical Oceanography 

Disposal at the deep water site would not affect physical 
oceanography (Class~ III). Physical oceanographic parameters 
such as currents and waves will determine the extent or disposal 
impacts on water quality and sediment quality. 

4.5.1.3. Water Quality 

1t tbe deep water site, more material is expected to remain 
~~~suspension in the water column tban at the LA-5 site due to 
tbe greater dept.b and tbe presence ot a permanent thermocl~ine., 
although tbe suspended material vill be diluted 1n a much 
greater volume or water than at th·e L.l-5 site. Therefore, the 
ettects on turbidity, dissolved oxygen, nutrients, and 
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contaminant levels on water quality would be more widespread 
than at the LA-5 site but the effect would be temporary and 
concentrations would quickly become dilute (Class I). 

4.s.1.4. Geology 

Disposal of dredged material at the deep water site would 
not attect the geological parameters ot tbe area (Class III}. 

4.5.1.5. Sediment Quality 

Deposition of dredged material at the deep water site would 
be spread out over a wider .ar~a compared to the LA-5 site due to 
tbe deeper depths and the movement of fine material by deep 
currents along the thermocline. Sediment grain size 
distribut~on, biological ozygen demand, and concentrations of 
trace metals,. chlorinated hydrocarbons, oils and greases would 
be• affected. by: disposal but· the effect would be more widespread 
and at lower· levels. However, tb.e existing sediment quality in 
the deep water region is undisturbed compared to that· ot the 
LA-5 and LA-4 site. 

The overall impact on sediments or the deep water site is 
adverse because the environmental ettects are new; however, tbe
s1gnit1cance of the impact will be spread out over a larger area 

. ( Class, I).. The, regi"onal environmental 1:m.pact ot these err ect s 
to t.be Southern. California• Bight· sbould be· equivalent to. the 
obaerved· impact o~ past disposal at the LA-5 site~ 

4 .5 .2·. Effects on the Biological Environment 

The same criteria used to evaluate the biological 
environment under the Preferred Alternative apply to this 
section. 

•.s.2.1. Plankton Community 

Et~ects ot disposal on plankton at the deep water site 
should not be significant or substantially different trom 
ettects at the LA-5 site (Class In). 

•.s.2.2. Ielp Community 

Disposal at the deep water site is not expected to have a 
significant effect on tbe nearest kelp beds ott Point Loma since 
the designated site would be at least 17 ami (31 km) from the 
closest kelp bed and no disposal material is expected to travel 
this tar toward shallov·vaters (Class III). 

~.s.2.3. Benthic Invertebrate Community 

The ettect ot disposal on tbe benthos ot the deep water 
site is expected to be approximately the same as that observed 
at tbe LA-5 preferred site (Class I). Less sediment and • 
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4t associated contaminants will reach tbe bottom at the deep water 
site. The benthic populations or the deep basins are known to 
be less diverse and less abundant than the shelt or slope rauna 
(BLM, 1978). This is true tor benthic tauna at the deep water 
site even taking into account the disturbed nature or the LA-5 
site. 

In .addition, the deep water bentbic invertebrates are 
toleran~ ot low DO levels (Bartman and Barnard, 1958; Faucbald 
and Jones, 1978c) and may be less attected by altered DO than 
species inhabiting the Ll-5 site. Bentbic populations in the 
deep water site have not been subjected to significant impacts 
related to disposal ot dredged material. Designation of the 
deep water site would cause environmental impacts of a 
significant nature which could alter the benthic invertebrate 
populations in the area (Class I). 

t.5.2.4. Fish Communitt 

Fish p~pulations or the deep basins are known to be more 
depauperate than those or the shelf and ~lope environments 
(Allen and Hearns, 1977). Therefore, the tisb t'auna of the deep 
water site is naturally less diverse and less abundant than that 
ot the LA-5 site. 

If the deep water site 1s designated as the ODMDS tor the 
Sa·n Diego area,, the ettects associated. with dredged material. 
disposal could signit'.icantly impact, t.be- demersal rish fauna. 1n· a 
:aanner· similar.."' to. that observed- at:. the~ LA-5 s1·te· (Class I}. The· 
impact may be d1min1sbed because· less dredged material and~ 
associated contaminants would reach the bottom at the deep water 
site, thus the potential tor tozicological ettects on t1sh and 
ettects on primary tood sources would be somewhat reduced. 
Disposal operations at the deep water site should not have any 
impact on pelagic tish (Class III). 

4.s.2.5. Coastal Birds 

Because or the location more than 13 nmi offshore, disposal 
or dredged material at the deep water site will not have a 
significant ettect on coastal bird populations (Class III). 

4.5.2.6. Karine Mammals 

Because or the location aore than 13 nmi offshore, disposal 
at tbe deep water aite is not ezpected to bave significant 
impacts on marine mammals (Class III). 

4.s.2.7. Tbreatened and Endangered Species 

Because or tbe location more tban 13 n-1 ortahore, disposal 
at tbe deep water site is not expected to impact threatened or 
endangered species (Class III). 
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4.5.2.8. Karine Sanctuaries and Special Resource Areas 

Because or tbe more tban 13 nm1 ortsbore location, disposal 
ot dredged material at tbe deep water site is not ezpected to 
arrect aarine sanctuaries or areas of special· biological 
s1gn1t1cance (Class III). 

·4.5.3. ltfects on the Socioeconomic Environment 

Tbe criteria used to evaluate the socioeconomic environment 
of the deep water site are the same aa the criteria described 
tor the preferred alternative. 

4.5.3.1. Commercial Fishing 

Commercially important tish are more abundant in tbe deep 
water site area than at the LA-5 or LA-4 sites. This area of 
the- coaatal sea does not contain: any exclusive, or unique- stocks 
ot. fisheries resources and· tbe impacts on commercial tish1ng 
would be no greater than· at the LA-5 site. Due to the 
infrequent disposal needs and tbe short duration or tbe disposal 
activity, tbe actual interference of disposal with fishing will
be minimal, no significant impacts on commercial tisbing are 
anticipated (Class III). 

4.5.3.2. Commercial Shipping_ 

The potential tor interference of the disposal barges with 
commer.cial, vessels is. t.be• same· whether the dredged .. material. 
disposal takes place at the deep water site or at the LA-5 site. 
The probability or conflict is, however, minimal due to 
infrequent ~se or disposal sites (Class III). 

4.5.3.3. Oil and Gas Develo~ment 

Since no oil and gas development activity is presently 
proposed or planned off the San Diego Coast, no impacts are 
anticipated (Class III). Energy consumption associated with 
transport or dredged material to the site is likely to double as 
the distance to the deep water site is approximately twice that 
t~ the LA-5 site. 

4 .• 5.3.4.· Military Usage 

lo military operations take place 1n the deep water region. 
Military ve~sels which travel 1D and out or San Diego Bay may 
tace interference with the disposal barges. but tbe probability 
of such interference is negligible (Class III). Impacts at the 
deep vater site will be comparable to those at the LA-5 site and 
the LA-- shallow water site. 

• 
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4.s.3.5. Recreational Activities 

4.5.3.5.1. Sporttiahing 

Little, it any, aporttisbing occurs in water depths greater 
tban 100·tathoms. lo impacts on aporttiahing are anticipated it 
dredged ■ater1al disposal occurs in the deep water site area 
(Class III). 

4.5.3.s.2. Other Recreational Activities 

Impacts or disposal activ1tJ -on recreational boating in the 
deep water site area will be similar to those at the LA-5 site 
and the LA-ij site. Potential tor conflict between the disposal 
vessels and recreational boats ezists but the trequenc7 ot ocean 
disposal is ezpected to be so low that the probability ot 
oontlict will be insignificant (Class III). 

4.5.3.6. Cultural Resources 

Ho known aboriginal cultural resource sites will be 
impacted bJ the disposal activities at the deep water site. The 
potential tor impacting a shipwreck is ■ucb lover at the deep 
water site compared to the LA-5 site or shallow water site 
(Class III). 

4.s.3.7. Public Health and Veltare 

Impact on the public health and safety discussed earlier 
tor the LA-5 preferred site (Section 4.2.3.7) are ezpected to be 
similar tor the deep water site. The greater distance trom 
shore ot this alternate site oould reduce, to soae eztent, the 
already low potential tor significant ettects on tbe public 
bealtb and veltare • 

•• 6. HAHAGEHENT OF TBE DISPOSAL SITE 

Existing COi and IPA procedures, iD4luding bulk sediment 
anal7aes, acute and chronic tozicity teats, and b1oaccumulation 
tests will continue to be required tor HPRSA Section 103 permits 
and Federal dredging projects to evaluate the suitability ot the 

~■at·erial to be diapoaed at the designated ODMDS. These "'i 

• 

requirements will ensure that aigniticant environmental impacts ·a 
are prevented from developing at the aite. t 

For ■ore effective aite ■anageaent, tbe COB, Los Angeles ~. 
District, baa i■poaed special conditions as diaouaaed belov on 
per■1ta to dispose ot dredged material at tbe designated a1te. 
Tbe purpoae ot Condition 1 11 to ■ini■1se lnterterenoe v1tb 
coa■eroial abipping and the purposes of Conditions 2 and 3 are 
to taoilltate aurveillanoe and ■onitor1ng, doouaenting a■ounta 
and obaraoteriatioa or disposed ■aterial, and assessing l■paota 
ot disposal. · 



COE 103 Permit Conditions 

A. All ocean dumping permits shall be sent to the Captain ot 
the Port. The permittee shall notify the o.s. Coast Guard, 
Captain ot tbe Port ,a hours prior to dumping ot dredged 
aaterial at the disposal site at the following address: 

Coamanding Officer 
Marine Safety Ottice 
San Diego, California 92101 
( 61 9) 577-5877 

B. For every calendar year in vbicb ocean disposal ot dredged 
material occurs, the per~ittee shall submit the tolloving 
information to COB Los Angeles District before February 1 of 
the next year: 

1. Permit number, 
2. Mode ot dredging, 
3. Mode ot transportation, 
ij. Form ot dredged material, 
5. Frequency or dumping, 
6. Start date or dumping, 
7. Completion date ot dumping, 
8. Chemical composition of-dredged material, 
9. Solubility or dredged material, 

10. _Density or dredged material, 
11. pH or dredged material, 
12. Percent aand ailt and clay or dredged material, 
13. Method ot packaging, · 
14. Method or release, 
15. Procedure and ■ethod tor tank vaabing, and 
16. Total cubic yards dumped. 

A turtber condition that ■ay be iapoaed on some per■its 
vill be a requirement to ■onitor etfecta ot the diapoaal 
operation on vater quality and ecolog1 at the t1■e or d1apoaal. 
Tbe need to 1aplement a long-term aanageaent and ■on1tor1ng 
program to 1aprove understanding of tbe environmental i■pacts or 
all disposal at the site will be addreaaed in a supple■entar1 
Site Hanage■ent Progru and Site Monitoring Plan to be iaaued 
after final designation or tbe ODKDS. 

Tbe plan will include long-ter■ aanageaent and ■on1tor1ng 
ot tbe aite. The broad list of ■anageaent areas 11ated below 
1dent1t1ea general conaiderationa pertinent to site ■anageaent. 
NaJor elements ot tbe site aanageaent prograa vill lnolude: 

-
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A. Evaluation or sediment movement towards important biological 
resources outside or or in close prozimity to tbe site 
boundaries, 

B. Periodic evaluation or trace metal and/or chlorinated 
bJdrooarbon levels in tissues or selected organisms at the 
aite, and 

C. lvaluation or sediment quality at tbe site and adjacent to 
the -area. 

4.7. RELATIOBSHIP BETWEEN SHORT-TERM USE AND LONG-TERM RESOURCE 
USES 

The proposed action is not ezpected to affect biological 
resources ot tbe region. Certain components ot tbe biological 
environment of .tbe immediate site, such as benthic invertebrates 
and demersal tiah, may be adversely affected. Impacts will 
p_ersist as· long as tile site continues to be used. for disposal. 
Cessation of disposal w~uld permit a-gradual recovery ot the 
benthic communities to normal levels over time. 

The LA-5 site bas been used tor 10 years and disposal 
activities have not interfered, nor are taey ezpected to 
interfere, vitb tbe long-term use of any resources at the site. 
Commercial tiabing and sporttishing bave not been impaired to 
any measurabl.e e.ztent because· the site- oonstitute·s a very_ small 
percentage· ~f the-total fishing ground~ nea~ San.Diego Bay~ 

Ho 011· and· gas development. occu~s, o~rshore o~ San.Diego 
County eitbe~ in the State or Federal waters, and none 1s· 
expected in the foreseeable future. Therefore, no impact is 
expected on oil and gas development as a result or the final 
deaignation or the LA-5 site tor dredged material disposal. 
Pinal ai te designation of t·he LA-5 site would not impact 
consumption or petroleum resources. 

In conclusion, tbe only effect on site resources that is 
expected to result from tbe proposed action is a relatively 
ainor decrease in tbe biological productivity or the immediate 
site, vhicb is a dynamic errect. The loss or some biological 
resources at the site is ottset by the significant benefit to 
commercial, military and recreational tratric trom the future 
dredging ot San Diego Barbor and the subsequent disposal or this 
dredged material at an environmentall1 suitable location. Lack 
ot a tully designated ocean disposal site capable ot accepting 
large quantities ot dredged material would have serious adverse 
ettecta on the economic productivity or tbe San Diego area.· 

4.8. IRRBVBRSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES 

'The irreversible or irretrievable resources committed to 
tbe proposed action or tinal designation ot the LA-5 aite vill 
reaain the saae as those committed to tbe interim aite. These 
include: 



A. Commitment or energy resources used as tuel tor dredges, 
pumps, and disposal vessels, 

B. Commitment or economic resources incurred as costs 
aaaoc1ated with ocean disposal, and 

c. Commitment or dedication or the benthic environ~ent of the 
iamediate disposal site in the rorm or degradation of 
aed111ent quality, bentbos, and demersal fish rauna for the 
duration of disposal at the site. 

These commitments, however, are less significant than the 
economic advantages of disposing of dredged material at the LA-5 
site and the effect ot new environmental impacts on resources 
described 1n alternative disposal schemes. 
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CHAPTER 5. COORDINATION 

5.1 PUBLIC INVOLVEMENT 

1 lot1ce or Intent (NOI} to prepare an environmental impact 
atateaent vas published in the Federal Register on November 17, 
1983 (Bxhibit 1). This NOI was published concurrently with COE 
Publication 84-LA5-S(BB) (Ezbibit 2)._ Public and regulator~ 
agency e-omments were accepted regarding tbe or tbe EIS tor the 
designation ot the Ll-5 site as an ODKOS tor continued use. 
Several Federal, State and local agencies, and interested public 
groups submitted comments by the closing date ot January 16, 
198•. These comments are summarized in Table 5.1, and 
individual letters follow as Ezbibits 3 through 8. 

Most or the comments identified in the letters were later 
repeated in an interagency workshop held on June 2l, 1984. The 
respon:ses- to these· comments. appear. in the, di-s·cussion related. to 
tbe interagency work.shop.~ 4 no.te to that effect is :nade under 
each comment. letter·. Responses· not covered in the 1nteragency 
workshop are given~direcily-tollowing the comment letter. 

5.2 IHTERAGEHCY WORKSHOP 

An interagency workshop on tbe designation of the LA-5 
ODMDS as a final site: was held on June 26, 1984 and a list of 
attendees is- provided. in. Table 5 .2·. The purpose of the workshop 
was to: 

A. Disseminate detailed information about site surveys, 

B. Obtain feedback from other agencies on the results or 
these- studies, and 

C. Solicit comments from other agencies on the designation 
is~ues prior to· the actual preparation ot the EIS. 

The workshop participants reviewed the respective roles or 
the EPA and the COE with regard to the site designation process 
and monitoring studies. The study plan was discussed and some 
preliminary results were displayed. lll attendees were given a 
booklet covering the information presented in the oral briefing. 
Comments recorded during the workshop are presented below. 

5.2.1. Issue 1 

USCG vas concerned tbat tbe LA-2 site is located too close 
to veaaeL traffic lanes and tbat there is a potential ror vessel 
incident• to occur. Tbey requested tbat tbe site be moved 
farther ottabore. Sarvey Beverly (Regulatory Branch, COE Los 
Angelea ~1atr1ct) outlined tbe history or discussions between 
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(DEIS). 

9UIIIWIY: 1. Propoaed Action. The Los 
Aaaele1 Diltrict (LAD) of lh• U.S. Anny 
Corps or Engtneen will prepere • Draft 
lnrironmenlal Impact Statement 10 
ldanUfy the .Impact, auodated with the.
ftnaJ delilft•tion a( an ocean di1po1ai 
tit• ror dredae material off al San Dieso 
(Slhl No. IA SJ. The IA s dumpaite 
c:onal1t1 or lhe area within 1000 yard• of · 
• Cll!ftter point or 3Z" :w w- H. nr • 
IZ'"W • 

Preparation of lhe DEIS resardinc the 
8nal detianauoa of lh• dia,aHI ,ue will 
be aa::ompliahed by the U.S. Army 
em,,. of Engjnfftl at che requat of die 
EnYironmental Protection Acenr:J (EPA}. 
Since doc:umenlatfon iii 1uppon of ftnaJ 
daipneUon must have EPA approYel 
!PA !1 rnponsibie iOl' final di.lpoMJ aite· · 
daipaUon). the1J.S. Anny Corp. of 
Bncinnn will be coordlnllu.n, d .. 17 
wttblheEPA. 

To eatabllab banlln• data ror die tfte. 
I.AD bea•n mmprehenain fteid 
•mpnn, bettn la aummer 1111 wbicb 
wdJ repe1t for tbree comecuUn 
NUOn._ ne tam'Plinl pin IDclud• 5 
umplins 1tati0111 at tbe dump11te: one 
Italian u Joc:ated at th• center of the 
dumpsite and tb• other 4 an 1paced •• 
llr IDtenal• around the outer edp of 

· lb• dumptile. 1000 yards from the ..... 
nu. Nmple atallom wdl be located 

•t the adjacent Reference (contrvl) ,ue. 
TlleM 1t1Uon1 reprnent similar depth• 
u tboae 1tatlons locatsd at the 
dampttle'• cenler, 1halloWflt aad 
.. ,.., tampllna 1tetiom. 

'ftae center coordinate• of Iba lA I 
nfenace air. II: . · , . 
arwt1·N.11rw1rw 

l'r-oject tasb an rocuaed primardr • 
bentbic: naoun:a. altboup o.._ 
blolO&lc:aL phyalc:aL cultural ud ..... 
ecoaonuc ••pecta will be couideNd. 
flNt DEIS will analyze th• n• ror the 
ocean dl,pa11I •H• by addrna!q the 
preMnt aad polenllel futura 11N of the 

- alll for dlspoaal of uncontanunated 
dndae ,poll and by addre11in1 tbe 

• 
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•••ffabJJfly ol Jud cUapoul ■tea. 
I. Altematlvet, AltemaUve, to the 

propoaed project ,badude (e) DO ectloa. 
(bl utfJiuUoa of Jud diaposaJ 1Uu. or 
(c) deaignadon of alternative ocean 
diapotaJ 1fta. Olber altem1tlve1 may 
be ideaUfted dlnlap the tc0pin1 · 
procesa. 

a. Scopma Ptoce,,. 
L Plablic Involvement. An extensive 

mailinc U,1 hu been prepered which 
Includes affected Federel. Stale, end 
local •1ende1 and·other interested 
printe o,p.nmtiona and partiea. Each 
entity on the malllns ll,t wiU l'IICe.ive • 
a,py of th• ICOpUII public notice wbich 
will have delaila of the propoied 
atudieL ~ .. 

b. Sianilicanl baues. Sipificaat issues 
to be analysed in depth h1 the DEIS will 
Include: The ·neec1 for !he project.. 
attemetfva.to the project. impacta to· 
bendlic habitats and biota (inc:hadiJ'la 
endangered 1pede1J; weler quality and 

. drc:uletioa. water use, ae1lhetica. aocio
economica. and transportation. Ti.11ue 
111d 1edimenc chemi1try will be 
analyzed and bioacewnwation potential 
eddtuMCI •• part ol a11ei1ing the 
Jmp1c11 lo benlbic habitat and biota. 
Other potenUally significant is11ues may. 
be identified through the acaping· proc:e... . 
· ._ Scaplng Meetings. The Carpi of 
Engifteerw will dtcwale • public QOUce 
IOliciUna comments reaardinl tbe ac:ope 
of lbe DEIS radaer thaa laoldiq • 
acoplng meeting. 

I. PlabbcaUon of the DEIS. 'nie Draft 
lavfronmentaJ Impact Statement ii 
apected to be ev■ilable to conc:emed 
aaencie1 and the intere1ted public for 

· review and comment fn November 1984. 
._W,Tayfm,. 
Ctllot.1. eo,,,.o/J:naj-.n. Di#trit:l 
En,iltftr. ...... .._ ............ _, 
.U.CCllll.17 ....... 

OEPART11£NT OF EDUCATION• 

National Center for Re ... ,ch In 
Yocallonal Educ:aeton AcMlory 
Councft; IINtlnf 
AG1NCY: National Center for h ... n:h la 
Vocational EducatioQ AdviMry CoundL 
Ed. 

acnoN: Nolice ~--
,9111111A1rf: Tlala noUca Mta forth lbe 
tched11Je and prvpoted -,.nd• of• 

. -farthcomiq &Mettllt of tile National 
- ~ter for llnearcb·la Vocational 

~;eatloo Advlt0ry CouaciL n1a notice 
•IN ct.lCrib•• the functiou of th• 
ONnciL Notice of thil mNlina is 

Nquired under SectJcm.1G(a)l2J of tile. 
Federal Adwor, Cominlltee AcL Tlus 
clocwnent la lnlended lo aotlfr tbe 
pneral pubUc ol lbelr opportunity to 
attend. 

DATI: December 12. 1183. 

MOIS■SC Tbe National easer ror 
Raeuda m Vocational Educatloa. Obio 
Slate Umwnur, tlaO KCDDJ Road. 
CobUDbua. Oblo 43210. 
flOlt l'U9fflllJI N'ORIIATION COICTAeT: 
Dr. Howard P. fflelm. Dtrector. DMalon 
ol Jnnov■Uon and Development. 400 
Mll,yland Avenue SW., Rm. 5044, ROB 
3. Wa1binlton. D.C. mzm. (2DZJ Z45-
JZ78. • 

IUPPUIIINTAJl'f IIIPOIIMATION: Tbe 
NaUonal Center ror Rftardt in 
VocaUcmal Educatfon·Advw,ry Council 
J,-e1tablished under Sectfan 171 of die· 
Vocatianal E.duc:aUauJ Act of 1963 aa. 
amended by lbe EducaUoo Ameodmeui. 
oCtm (P.L M-48ZJ (za U.S.C. 2401}. The 
primary purpote of the Collndl ll to 
advfae tbe National Ceatlll' Director on 
the operation of the NaUonal Cent• and 
the Secntary on regional cutera. la 
1ddJtion to advi1ia9 the Director, the 
Council. at the requnt of the Secr9tary, 
may be c:aasulted on curmit fnu~• in 
...::atJouJ educ:.11tioa u they affect the· 
Naticnw Center: Meednp be.Id at fbe, 
reqllUt af t.he Ser:reta.ry U'll conducted 
Ill accordance witb the Federal 
Adviao,y. C,ommittee Act (FACA). 

Tlaet po.rt.ion of the m.eettq of tbe· 
Council ader FACA Sa open CD tbe 
public oa December 1z. 1• from 1:00 
p.m. to 4:30 p.& nae praposed qeDda 
lndudea: 
1 .... ,:.,,....... bKII ta,W...,.c:o.dl: 
... tloa No. 1 (Tedlaeuoda .... Inc:. ............. , 
ltalohlda No. I (NCllVE S...,. of Wen) 

t:e.-a--.a.m.w _, lbll Hadmal Aa..,. 
fllScl.-..,..andcll1= 1folt-ml 
.,._tatiml .....,_ ~:ao-R.......,.1klu fwOpdan .. ,.,..,m 

~-
Recordlankep1afaUCowadl 
proc:eeclla,p and an ••allabla far public 
'INpeeUoa at tbe oRlce of C1enn 
Boerrt1ter. Ptopam Jmprovemeot 
Sr1tem .,.,u:b. a Maryland Annua 
SW .. Ra SOIi. ROBS. Wubmatoa. D.C. 
1D2m: te•ophou: (JDZ) Za,.Jl17. 

Dalal:,..,._..., .. -
........ w ..... ,..., 
A##IIIIJI S.C,.11117 /or Voootloaol ond At/uh 
l/dllt:olion. 

DEPARTMENT OF ENERGY 

Federal Enerw A....,, 
ComnllMMMI 

{Dodtet Noa. CPn-114-0DO. C,Jl-4a,. 
IOOJ, 

Colorado Interstate Gu C:O:. .t aL; 
1nronna1 canrannce 
Howmber1a.1m. 

In the matter oi Colorado batentate 
C.. Company. 1 divilioD ol Colorado 
Interstate Corpo,aUoo ud QC 
&xpJoratloA. Inc.: CC Exploratioa. Joe. 

Take notice that OD Wednesday. 
December 1. 1183, aa laformaJ 

. aoaferenc:e will be held h1 tbe above
capUonad docketa. ne subject o! the 
IAlormal conlereace·ia dl• oaer of• 
•ttlauat ,llhmflted by Colorado · 
lnteniate Cu Company bl these 
docket■ GA Man:ll u. 19U. The imonn&I 
cimlereac:e will convene al %:CXI· p.m. lo • 
conference room at the offices ol the 
Fe~eral .EoeJV ReguJatorr Comrni,ajoa. 
CS North Capital Stnet. NE.. 
Wa■hincton. D.C.. JDta All interested 
persona are Invited to attend. For fwther 
inionnattan contaci: P.J. Roidai:i• (:OZI · 
.157...a301 ot JU).~ (2112) J57-G17~ 
-LIIIUO.CaalMll, 
Act~ Scrtttory.-

· ,-o-. ~ ,w n,. ..... _, 

-.....-'"' .. ... 
. (Dodi .. Noa. RPU..a1..001 Md 1f112-1M,,, 
I011 

lnt...ctt, lllrtMNta ......... Ltd. 
lnc.,i Flint Of Tariff ShMt .... ... , ... 

Take ootice that OD Nonmber 4. 1183. 
lat...Oty MiMaota Pipeliaee Lid.. lac. 
(MPLI tndentd for fllJaa Secoad 
Substitute Twenu.dl RniMd Sbeet No. 
f to OripuJ Volume No. 1 of MiDneaota 
PlpeUna' FERC Cu Tatff. 

MPL rep,..u tbat tbe tadmed 
••• eifectl tlM MM rate appro¥ed by 
Iha CommiMioa iD Its ordat ol Octobu 
I, 1113. and CWDulat• tut bue rate to 
cha PGA ,Ump maCM br tbe Company ID 
die interim abu:e lb• Mttlmunt offer 
••• made on May 11. 111113. Siaat Iba 
Nte eff'ects no new appllcatloa but •r 
the app,o,,ed hue Nta and PCA 
•dJu1tment, ,lready bl affect. MPL 
reque,ta thet lt be aaade ellectlve 
November 1. tllS. MPL nquests all 
MCN1■17 walven of notice and all 
auapenaioa polide• to allow the 
,-quested data. MPL further repreuow 
lbat approval of the tariff ■beet IO 
e.ndared wfU allow MPL to calculate the 
refund owed it• customers bl Chis docket 
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US Army Corps 
of Engineers 
Los Angeles District 
P.O. Box 2711 
Loi .AnfeJea. CA IOOS3 

IPLCO-R (84-LAS-S(BB)) 

To Whom It May Concern: 
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-'Public Notice 

EXHilHT 2 

Date NO'I 3 O 1983 Comment Deadline: J;1N 1 5 1994 

Your comments are Invited on the scope of an Environmental Impact Statement (EJS) on the 
proposed Final Designation of the LA 5 Interim Ocean Dum~ing Site, olfshore of San Diego 
County, California (figures 1 and 2>.~ 

SCOPING 

In the scoping process, public comment helps determine the scope of an EIS, i.e., the plan or study, 
the impacts and possible alternatives to be considered~ Through the scoping process the significant 
Issues which should be addressed in depth by the EJS are identified. 

PROPOSED PROJECT AND STUDY PLAN• -

The LA S dumpsite is a 100 fathom (600 toot) deep circular disposal site with a· radius·of_ 1000 
yards and a ~enter located at-32° 36' SO!' N~ 111°·20' 40"·W. This dumpsite was given Interim 
status by the Environmental Protection Agency in 1917. Final designation, pursuant to the Marine 
Protection Research, and Sanctuaries Act ot 1972, as amended, is necessary ff its use u a 

_ dumpsite tor dredge spoil is to be continued. The EPA requested that the U.S. Army Corps of 
Engineers (tJSACE) prepare the EIS required prior to final disposal site designation by the EPA. 
Therefore, the U.S. Army Corps of Efflfineers will prepare a Draft Environmental Impact 
Statement (DEIS) for the Proposed Final Designation of LA 5 Interim Ocean Dumping Site pursuant 
to: the Naticnal Environmental Polley Act (NEPA) of 1969; the Council On Environmental Quality 
Regulations on Implementing NEPA Procedures (40 Code of Federal Regulations (CFR) 1505-1508); 
and the Corps of Engineers replations: Polley and Procedures For Implementing NEPA (33 CFR 
UO). The U.S. Army Corps of Engineers has filed a Notice of Intent to prepare this document. 
(Concurrently, 'OSACE is preparinc an EIS Cor the Final Designation of LA 2 Interim Ocean 
Dumpsite located off of Los Angeles.) 

lJSACE is undertaking a comprehensive field sampling and data analysis program to: 1) obtain the 
lnfonnatian necessary tor accurate ecological assessment, and 2) create a scientifically sound 
baseline of existing conditions. The project tasks primarily focus upon benthic resources, although 
other bioloeical, physical, cultural, and socio-economic aspects will be considered. 

Historic data an biological, physi~al, and chemical oceanography, transportation networks, and 
disposal events will be obtained Crom the private and public sector. Data will be obtained from a 
literature search, published and 1D1publlshed government data, and interviews with local experts. 
Data will be used to establish a historic baseline which can be compared to existing conditions. 

' 
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SUBJECT: The Scope of an Environmental Impact Statement on the Proposed Final 
_ De~~ation of the LA 5 Interim Ocean Dumping Site 

Four seasonal field surveys wm be conducted with sufficient detall to adequately asses., 
existing conditions and trends. Sampling Is designed to be statistically justifiable, 
repeatable, and utilizes technically appropriate methods. Field SUl'Veys wW include 
sampling of the Infauna, epifauna, fish, sediment, chemical and physical oceanography at 
tbe dumpsite and the adjacent reference site. Field surveys will include: 

1) ORGANISMAL SAMPLDtG. Quantitative seasonal Inventory of benthic marine 
fish and inve2tebrates will be sampled via otter trawls. Infauna sampling will be made 
with a 0.1 m bottom grab. Otter trawl stations will correspond to lnf aunal sampling 
atatians. Voucher specimens will be fixed and stored at the Los Angeles District office 
of the Carps of Engineers. 

2) PB'YSICAL OCEANOGRAPHIC SAMPLING. Water column profiles of 
temperature, salinity, pH, dissolved oxygen, and water transmissivity will be pert ormed 
at two stations at each site·(dumpsite· and reference site). Replicate profiles will be 
made .. Vertical spacing of ·sampled depths will'be su!!icient to define the major 
pycnoclines in the· water column and. to satisfy any require·ments of biological or physical 
modeling analyses. 

3) CHEMICAL OCEANOGRAPIDC SAMPLING. Water bottles will eollect samples 
tar analysis of concentration ot suspended solids, heavy metals (Cadmium (Cd}, 
Chromium {Cr}, Copper·(Cu), Mercury (Hg), Lead (Pb), Al"Senic (As), Zinc (Zn), PCBs, 

A petroleum hydrocarbons, and total organohalogens. Samples will be collected· 
w approximately 4 meters above-the-bottom and 5- meters below the surface. 

·4) SEDIMENT SAMPLING •.. A'---~ertieal:eore sample will be taken.from the-0.1 m2 
bottom-grab. Grain size·distributiCX'I of- each sample will be determined. Laboratory 
analysis ot sediment chemistry and tissue chemistry will also be performed. Analysis will 
be for Cd, Cr, Cu, Hg, Pb, As, Zn pesticides (Including chlorinated hydrocarbons), total 
arganohalogens, PCBs, and petroleum hydrocarbons. Standard methods and 
Environmental Protection Agency testing procedures will be followed. Tar et species for 
tissue chemistry will be 1) a benthic-f eeding flat fish, the Pacific Sanddab Citharichthvs 
.,rdidusl and 2) the filter-feeding shrimp, Sigyonia spp •• 

Speed, direction and vertical structure of water body movement at ~eh site will b'! 
derived from historical data and not measured direcUy. 

This data will in part be used to describe the biotic and oceanographic conditions ot the 
project environment. Data will also be used to asses., the dif!erences between the 
cllmpsite and reference <control) site; these differences may indicate the Impacts of 
ocean di1posal of dredged material at the dumpsite. The 10eio-eeonomie setting of the 
project will be addresed via discussion of those aspects ot the project area most likely 
to be affected by the final designation of the ~mpsites. These include: eommercial and 
1port fisheries, coastal recreation, cultural resources, offshore oil development., marine 
transpartatlcn, dredge and disposal operations, and sewage outfalls. 
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SUBJECT: The Scope of an Environmental Impact Statement on the Proposed Pinal 
Desjgnation of the LA 5 Interim Ocean·DumpJng Site 

CONTENT AHD S'l'llOCTURE OP THE Bm 

The EIS will be structured in accordance with the f oDowing outline: 

J. Summar7 · 

a. Major Conclusions 

b. Areas of Controversy 

c. Issues to be Resolved 

2. Purpose and Need for Action 

a. Proposed Action 

(1) Route description 

(2) Barge description 

(3) Dredging type 

(4) Scope of disposal 

(a) A· need far action 

(b) Stages of implementation 

(c) Life of the project 

(d) Historic 

b. Interrelationship With.Other Policies, Plans, and Projects 

(1) Federal Government: Outer Continental Shelf 

(2) State: ~alif crnia 

(3) Local Ports 

(4) Private industry (proposed projects and ongoing studiesl 

1. Alternatives lncluding P~ed Action 

•· The Environmental Impacts of the Proposed action 

(1) lntroduc!tlan 

(2) Bxfsti• environment (direct and indirect impacts of operation). 

(3) Water resources and quality: Marine 

(4) Biota: Marine 

• 

--
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SUBJECT: The Scope of an Environmental Impact Statement an the Proposed Pinal 
Designation of the LA 5 Interim Ocean Dumping Site 

(5) Use plans - (coastal and ocean route) 

b. Altematives to the Proposed Action 

(1) No action 
. 

(2) Delayed action 

(3) Land dispasal 

(4) Alternative ocean disposal sites 

e. Comparative Impacts or Alternatives 

d. Mitigating Measures Not' Included in the Proposed Action· 

(1) Methodology tor determining .. mitigating measures · 

(2) Mitigating measures 

(3) Measures required by Federal agencies 

(4) Measures required by State of California and other entities 

.t. Affected Environment 

a. EnvironmentarConditions 

(1) Southern Pacific Coastal Climatic Region, emphasizing Ports and 
Dispasal Sites. 

(2) Identification or marine ecosystem components in the area: 

(a) Abiotic 

(b) Biotic 

(3) Physical setting or disposai site and its reference site 

(a) Physiography 

(b) Geology 

(c) Sedlmentology 

(4) Water resources, quality, and uses: oeean 

(5) Water quality standards: 

(a) Federal 

(b) State 

(c) Local 
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S'OBJ'ECT: The Scope of an Environmental Impact Statement en the Proposed Final 
Designation of the LA 5 Interim Ooean Dumping Site 

(6) Water use Chow the proposed action eonf arms or eonructs with the 
objectives and specific terms of existing or proposed Federal, State, and 
local land/water use plans, policies, and controls, if any, for the area 
affected). 

('1) Recreation and recreational values 

(a) Historic trends 

(b) Present trends 

(8) Use plans, controls, and constraints: 

(a) Coastal and ocean transportatian l"Outes 

(b) Existing policies 

(c) Trends or eonnicts 

b. Significant Resources 

(1) Resources identified as signU'icant In laws, regulations, and guidelines 

(2) Critical resources 

(3) Species or concern such as: 1mique, threatened, rare, and 
Endangered species, and ecologically important 1peci!!5. 

s. Environmental Consequences 

•· The Environmental Impacts of tbe Proposed Acticns 

(1) Introduction 

(a) Methodology of impacts analysis 

(b) Existing impacts 

(e) Potential t« Impacts 

(2) Existi,v environment (direct and indirect Impacts of operation) 

(a) Physical and chemical oceanography 

(b) Marine ecosystem 

(ol Sedlmentology 

(3) Water ·resources and quality: marine 

(4) Biota: marine 

(S) Use plans - (coastal and ocean route) 

• 
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SUBJECT: The Scope of an Environmental Impact Statement on the Pl'Op08ed Final 
Designation of the LA s Interim Ocean Dumping Site 

(a) Transportation (mlll'ine) 

(b) Socioeconomic characteristics 

t,. Alternatives to the Proposed Action: 

(1) No Action 

_ (2) Delayed action 

(3) Land disposal 

(4) Alternative,ocean dispcsal sites· 

c. Mitigating Measures Not Included in the Proposed Action 

(1) Methodology fer determining mitigating measures 

(2) Mitigating measures 

- (3) Measures required by Federal agencies 
. . 

(4) Measures required by State-of Calilomia and other entities 

I. List of Preparers 

COMMENTS 

Your written comments will help us to identify public concerns ovet the final designation 
of the di,posal site and locus the EIS on significant issues. Please send your comments 
to: . 

U.S .. Army E~neer District 
ATl'H: SPLCO-ll (14-LA2~)) 

P.O. Bos ffll 
Las Angeles, Cdfarnia IDOSS 

Pcr further Inf armation, call Harvey Beverly, Regulatory Braneh, (213) 888-5806. 
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Table 5-1. Issues Identified During the Scoping Process 

AGENCY 

Rational Oceanic and 
Atmosp~eric Administration 

U.S. Fish and Wildlife 
Service 

Tbe Resources-Agency or· 
California (representing 
nine other state agencies) 

Regional Water: Quality· 
Control Board (San 
Diego Region 

City of San Diego 

Sunset Beach Community 
Assoc1at1on 

ISSUES ARD COMMENTS 

Recommend that topics of 
commercial and recreational 
fishing be highlighted in 
.the EIS. , 

Suggest use of a beam trawl 
in place of otter trawl fish 
sampier. Also suggest 
midwater trawl samples. 

No comments now. ~ould like 
to review DEIS. Conveyed 
California Coastal 

- Commission co·mment that a 
Federal consistency certifi
cation will be required. 
This was later retracted by 
the Commission. (See 
Section 5.4, Formal 
Consultation.) 

Sugge·st- analyzing· wat·er· 
column samples and vertical 
core samples for tin. 

EIS should clearly state the 
source or the dredge 
material. 

Do not visb to comment. 



· EXHIBIT 3 

Colonel Paul v. Taylar 
District !zlaiAeer 
Corp, of lnrits••r• ,.o. 1oz 2711 
Loa a1ele1. ~ tOOS3 

Dear Calauel ~aylor: 

(i)J 
- S-13 -

UIIITID ■TATES DEJ.•RTMENT DF COMMERCE 
■■tlon■f Dc■•nlc and Atmo■ph■ric Admlalatraelon 
NATl0NA&. MARINI RIHERll& IEAVICE 

lout119111t bllon 
JOO South Parr, lcraat 
"•nd.ul tala'DII, Caliform.a 90731 

Daceaber 20, 1983 I/M.33:JJS 
1503-01.d 

Ve bave ren.ned Public •ot1ca■ ,Jo■• 14-1.U-S ad 14-1..\5-S.requestin, 
eamments.ou the·acope of anviramaectal Sspact atatemeDt•• (EIS) for=• 
proposed· fi'D.&l de1ipat1ou, of the L&-2 ad LA•S Intarta Ocean Du.mp1ag Sites 
off Lo■ ~elu ud Sau Diego re1pectiftl7. ID pneral, tlut content ud 
atiuctura propoaed for uch IIS tborCNChlY coven 'Cho■• area, of concern to 
th• •t1011al Har1n•··f11bane1:. S.rrica. 

'l'lle• oaly· appare!lt. deticiancy w: can· .... c.oacaca· the· subject•-- of 
coaaerci&l ad rac.rau:ioa.al f1.ab.1q. 'lb• tazta of Nth Public lloticea •tate 
that· Qese- to-p1caz. vill be·: Clfferad.1 1.D.·· the· 41acu.a■1ou• 1.D.volviq; . .ocio-econ=.ic
Htt1n11-. lecau•• ot · tile iapon:ne•· of ctaorou1bl.1 cou.1der1q·. tba 
iapucat1ou~of loaa-tan duapiq at uc.h ot die l.11cena ■itu OD f1•1:11D1• w 
ncoaend tbac tbe topic:11 of coaMrcial ud ncraac:ioul f1•bilac be 
epec1f1eally 1t.11W1tacad-1.za the coaceac Nct1011 of Mell ns. 

cc: 
CDPC, toq leach 
ns. Lapa.a 11pa1 

l:lacare.11' ,-ra ~ 

ar■ • .Jr. 
01l&l Diracto-r 

IESPORSE: I•• Secd.01111 J.4. le 3. 4. 5. 1, 4. 2. l. 1, 4. 2. 3. 5. 1 
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United St~tes Department of the Interior 
FISH AND \'\tlLDLIFE SERVICE 

EXHIBIT 4 

Coumander 
Los Angeles Ois~rict 
Corps of Engineers 
P.O. Box 2711 

ECCLOG:CA.L S'E'!tVICtS 
24000 Avila Road 

Laguna Niguel, California 92677 • 

~os Angeles, california 90053 

Attention: Regulatory Branch 

Re:. ?~ 8~-U2-S and PN 84-W-S tIS Scoping Notices 
for Ocean Du:9 Site Designation 

Dear Colonel Taylor: 

.January 5, 1984 

The Fish and Wildl!h Service (r:.;s) has examined t!le referenced public 
uotices and finds that uo significant topic vit~in our purvia..., has been 
overlookeci. 

llit.h regard to the field samplini program, we suggest that the: ~:s be -
g:tven · the oppor-:uni t:, ta re•rie..., and comment on the biol03ic.:i..L study ;:,lan 
prior·· to- its i:::lple:::entation. Further. we suggest that the proposed otter 
travi fish sam;,ler be re!'laced vi.th a beam tr·awl vhich in.eludes a device fer 
aeasu.ring the ac:ual J:iottom area r .. ept by the trawl. Ofte11, a signi.:ica:it 
failing of otter trawl sampling is that bottom ti::e and area s~e~t by the 
net is 01117 esti:ated, rat.!,,er tha::i. actually deter.:inad. thus intr:,ciuc:!.ng 
considerable error. The addition of cidvater trawl sa~pres should also be 
considered, iu order to assess the presence of fishes aor.:i.tlly associated. 
~"ith the vater colui:m, as vell as the bottom. 

Please contact Hr. Jack Fancher on this =attar, should the aeed arise. at 
FTS 736-4270. 

cc: CIJl'C, ~!., Lons Beach. C.\ 
mas, Terminal Island, CA 
EPA, les. IX, San Francisco, C~ 

RESPONSE: See Section 5.2.2 

• '•.:..V ,J r; ... -.. . , . 
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\iaC\Jl"U,u: uc:upi,.,.,11:.tl .... l'I 
GOVERNOR CF 
CALIFOANI~ 

THE RESOURCES AGENCY OF CALIFORNIA 
SACRAMENTO, CALIFORNIA 

Colenel Paul W. Taylor 

Att all.-.0,UfC .. 'DO•r'1 

~1,tor11,. ~o.u,.i1 Conun,1110" 
C,mto,111• C~"-••t1011 <;11,01 
Co10,aoo •••• eo.,o 
&11.,.., i,ll,nourcn C:011,.,..,,.,,0,. 

aflG C-OOfll•n1 COfflt1111110• 
............. ,., C:w.1,ty 

con1ro1 ao.,11, 
SAn ~,aftCIICO !lay C011w•at10 

ano O-oofflent co.- ·s,o· 
Sot .. wait• .,..,.,...,... !.,c: 
Stat• c.H11u Cot1ser,.,11cv 
State -..1101 C0ffll'l"111011 
State •••-11011 lo•ra 
Stace wat• •-ca Conno• . ..,. 

Ar=:, C~r~s of Engineers 
Pos~ O!t!ce Bex 2711 
Los Angeles, CA 90053 

January 13, 1984 

Public Notice 84-LA2S (!nteri~ Ocean D~pi~.g Site) 

Dear Colonel Tatlor: 

'!'he State· agencies listed 'belc..., have l"evi~~.,ec. ~:-.~ ~u=~~C't ?u::.:!.:: 
notice and have provided eornme:its used !.n wr!.:!:ig this res;,c:-:.s.e. 
~e Resources Agenc:, conc':.U's in these .f!.nc.:!.?'\.gs •. 

The Coas;al Co:ru:iissien com:ients that ~t ~1!1 ~rovi;e co~-=e~ts r~~ 
garding this proposed acticn tor: (l} E?A's :zI~ on Designaticn.c~ 
an ocean Du::l.9ing Site in the San ~edro 3asin for t~e Ocean ~is;:sal 
of Dri.l!.!r-~ Fluids _and· Catt!.ngs· (Aug'..lst 1983) an: (2) t:,.e tr.S ... ➔ r~r 1 s 
DEIS' f9r the· Pr~;,esed.· Fir.al :i:;es·!.gr...a .:i=:1 o:f' L:; 2 ::1ter!..: C-cean ~:.t=;ir:.~ .. ... . 
S1.te· •. 

In addi't:!.cn, .the Co::m.ission c:::-.::ients that a .t"e:eral consiste::::,· 
certifica~i~n will te required for !?A's £L~al dis;esal site 
designation action. 

Because we ha·re received no advarse c::unents., 
obje~t t0 issuance cf the Cor?S per::u~. 

cc: De;:a r~::iene or Eoa ~!.:::g and ~-t:iter~'lays 
Cepart::i~n~ ot ~arks and Rec:-~at~cn 
State ~ater Res~urces Cen:r=l Soard· 
Depart:ent c~ F1sh and Ga:e 
Wildl!!e C:nser13t1:n ~car~ 
~epart::ent or Water ~esources 
State Lands Co:missi~n 
C:as:~1 C~:::u.~:!0n 
Depart:ent ~£ Health Zervi:es 

RESPONSE: See Section 5.3 

State will 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
SAN DIEGO REGION 
615-l ~,i,s1nri Gnrm RC'>:irt 
IMail: Su1tP. 205. Enter: Suite 1061 
Sari Oi1in<,. C,,lifnrni:, il2120·- l9:J9 
Tete0i\01111!: 1Gt9J 265-511.S 

EXHIBIT· 6 

December 16, 1983 

~.S. Army Engineer District 
Attn: S?LCO-~(S~-LAS-S(n6) 
P. 0. Box 27i1 
Los Ang~les, California 90053 

Oear Si rs: 

Re: LA 5 Dumping Site 

) 
... 

Thank you for providing the oopor-t:,mity to cement c:i ~i~e =u:iii:: :!oi:ice 
for a draft environr.:ental imoact state,~ent for fir.ai desir;nati~n of :roe 
LAS dumpino site off San Oieco. ~1thouan ~v staff ~~~e!"'s:ancs ~~ 5 
lies more than three miies off th! coast·of California. :!'le!"'! are :c:=n-
tial impac~s on state ~-1aters; tt:erefor;. ! offer the fcai:·.-:ir:g SL.S:es:~c:is •· 
for the Corps! baseline sampling ~rogram. W 

Chernica1 Ocea!~o:raohic S:::7:!Ji·;no: ana~;tze·\·:ate!"' c::L;~n sa:::~ies f:r 
tin. 

Sedi~ent Samolir:o: analyze ,erttcal core sac~ies rcr tin. 

Presumably, ~ost of the ~ateria1 cu~ped at t~e LAS ~it~ ~,11 Je 1redge 
spoil taken from San Oiego 3ay. The b~y supports three st!~~ ;enera~ic~ 
poi·1er plants and is ho1r:e port to approximately one-fcurt!i of !he Li.;. 
Navy's ships as well as· a la1·ce fleet of cor;.r::erciai aric r-!i:l"'ea:ior:3i 
vesseis. in the future, I anticioate a mucn grea:er :.ise -:,f organo ti!. . 
anti-fouling pair,ts. such as tributyl tin oxide (T6T0) from these sources. 
It would, therefore, ce appropria:e to establish base~ine ccnc!~:ratic~s 
for a;)propr-iate species of organo tins in both ootto:a :ecir.:er.ts and in 
tne i•1ater ~-,hich o"erlies the bottom at the disposai site. 

Since laboratory pr~cedur~s for thes~ an~11~es ~re sti11 ~einq ~~fin~~ 
by 'lilrious research teams. analvsis and data interoreta:ion ~-,ouicJ ~,e 
difficult and expensive. Possihle alternatives to quantification ~f 
species of orgJno tins might ~e to analyze for total tin !na :o ~~cser~~ 
samples for later anaiysis. 

, 
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U.S. ,'hiny Enyi net!r District December I5 •. ~ :S~ · 

;'lthough it \10uhl rr.riuir!! c1 m&1jor effort to cstc1hli~h bJsr.linc ,:onr.:en
_tr.Jtions of org.1110 tins, I :Jei ieve such an effort 1s· ~-,arrJntcd for 
protection of w,,tP.rs of the l",1cific Occi111 off S1111 Ciago. ih the us..: 
of TGTO coatings increases, it will soon be impossible to obtain ·,alid 
baseline data for the LA S dumping site. 

Again,-thank you far allowing me to corrment on this issue. Should ·,our
staff have any questions, they may call Mr. Pete Michaei at {619)2SS-5.1i-l. 

Very trult yours, 
•, . 

} . ~ 

''J__\.I .,~ . CJ"~~ I :.,./fl_ 
ARTHUR L. COE 
Supervising:Engineer 

Pf.t:ej 

cc: Mr. Jim Anderson, Executive Officer, Region a, Santa Ana 
Nr. 3ob Ghirel 1 i, Exec:.iti'le Officer, Region '1, L~s Angeles 
t-tr. ~o;er James9 ~xeci.:::ive-Officel"', F.egion 2, Oakland 
Mr. Dave Conen, Program Manager, Special Projects, Stats t·!a:sr 

Res~urces Control Board,.·sacramento . 
Mr. ~oh~ Ladd, DFG, Technical Services, State ~ater ;esourtes 

Co:itroi Soard,. Sacrarr.ento. 

!!.SPONSE: No response needed. 

• 

' 

l 
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EXHIBIT 6-Page 3 

TELE?HOHE OR VERBAL CON VERSA TIOH REC ORO l:)A I' 4 

j 

I :9 January 198~ j 
• ....... ~.-.. &""'c~,:'.""'.~,~co~ .. ~ .. -::&:-=•~• ... -:-,,-:-c.,~ .. ---------------------....,;.------------

, .. ••• •• ""•• ..,.,., ••• •• J.C0•1S; •• , ......... , .,. • ., •• n. A1f111t.,., c .... ,.,., omca. 

Clarif ication of Comment on LAS Ocean Disposal i 
Site Public Notice : . 

INCC .. IIIG CAI.I. ! ',. ..... . •-G-.c .., ...... ,. .,,.':li C•'~"'••=:::--"7 
• I 
I I 

I ; 
: J 

........ c ..... ,. ..,.,,c& 

o,.,,c& 

SHANNON. CUNNIFF. SPLPD-RQ 

• 00• 1 .. San Oieg0 Regional i---o .. , ...... ,it• ..... ,,.,,.,,,; .. 
MR. PETE MICHAEL )Si!a Quality Control: (61?} 255-5114 

Pete Michael of San Oiego Regional Water Quality Con~==l Soar: 
(SDRWQCJ informed me that orqano-tin cornpo~nds are bei~; ~sec by 
the Navy· in: their. anti-fouling paints. It is prcba:Cly -:.r.a.t:. :y 
1991 the·en~ire· Naval fleet will be coated wi~h t~is :==s~o-ci~ 
containing anti-fouling paint. The paint is available ~o ~he 
pu.blic -- I.ts; use is inc::-easing at a rate• of· 20, per :ea:. · Org~::.o
tins are toxic at l ppB, are attracted and persis:enc in sedimen~s, 
and have a half life on the order of months. At pres5n~ ~here are , 
no standards for analysis, in short, different analy~ical tec~~iq~es : 
.produce different results. Normal handling and analy~~=3l tech~iq~esj 
used for me~als are not.applicable due to organo-tir.'s abili~y to l 
rapidly degrade. ; 

The purpose of SDRWQCS's letter was to infer~ the Cor?s of E~gi~
eers•that organo-tins were likely to be on the increase in t~e 
sediment and water column. The letter was no~ ~ean~ ~o be a St~~e 
of California demand that we include or9ano-tin in our ~ater anc 
sediment sampling plan. 

I mentioned to Mr. Michael that we, the Corps, coul=: 

l) investigate the possibility of including o:;a~o
tin in our Bioassay Procedure Manual: anc 

2) suggest that testing for organo-tins be i~clacied 
in the Disposal Site Monitoring Plan. 

Until a standard for organo-tin (inc:lcding a s'tand3::: 3:-:.alvt:ical 
procedure) are determined, results of org3no-tin surveys would be 
close to useless. 

i ,. 
i 

i 
I l 

Mr. Michael gave me a list of persens to con:~c~ fc: =~=~~er ~~:er-•· 
mation on organo-tin and the U.S. Navv's £nvironmen~~l Assessmer.~ 
on its conversion to organo-tin based-anti-fouling pai~~s •. The 
best contact appears to be: 
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o••& 
! TELEPHOHE OR VERBAL CONVER SA TIOH RECORD ! 

19 Jam:ary 1984 l 

~ .. ttH el •"1• .,_, He ,.. JC•IS. •• •• _, .. ..,, •t11"" ;, Tile ,. .. , ..... , ~-••• OUlce. l 
' -..... .,.c, 01' c ......... ,,u .. 

of Comment Disposal I Clarification on LA s Ocea:,. 
Site Public Notice continued I 

IMCOIIIIMCI CAI.I. i 
•c.1t•C1fll c ... ._,,.. •00111& .. • .. o .. & •w-•c• •'"• &• r &ot1,o,. 

I 
I 
; 

••••• .. e.11oi.&o Ol'tll'IC& ll•OMC .............. C&? , .. ,,a .. 
I 
t 

i 
l 

OUTGOING CAI.I. 

SHANNON CUNNIFF 

• , .. ,c. 

SPLPO-RQ 

: ....................... ,,. . " .. ~ ... .. 
I x2934 i-

aoo•&•• 
San Oiego Regional Water 

MR. PETE MICHAEL Quality Control Board 

Mr. Bill Bailey 
SRA Corporat-ion 
Arli·ngt:::,n·,. VA·. 
(703) 486-0600 

l
•..,o•c· .. ._ .. ••• ..... o 1.a r &,.••o"" 

(619) 263-5114 

Mr. Michael suggested that if the Coros had any concerns co~cer~
ing the Navy's use of these paints, tha~ we eo:-:tac-c ~tr. Saily. 

I thanked Mr. Micheal for the information and his c::om.-nem:.s on c:?.-e 
LA 5 Pub.lie Notice and informed him that we desired to cooperat:e 
with the State agencies as much as possible. 
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EXHIBIT 7 

.THE ClTl' ()F 

SAN DIEGO 
CITl' .-!D.111.VISTR.4.T/0.V BL"lLDISG • !'J!! C STREET• S.4..'V DIEGO. c.;LIF ~2Z·il 

ENVIRONMENTAL 
QUALITY OIVIStON 
PLANNING 
DEPARTMENT 
23&.5;75 

January 10. 1984 

U.S. Army Engineer District 
ATTN: SPLCO-R (84-LAS-S(HB)) 
~ •. O •. Box 2711 
Los Ange1es, CA 90053 

SUBJECT: LA 5 INTERIM OCEAN DUMPING SITE 

Thank you for sending the public notice· regarding the scope of a draft 
environmental impact study that your office will be preparing on the . 
proposed final desjgnatio~ of the LA-5 Interim Ocean Dumping site· located 
offshore of San Diego. · 

The Environmental Quality Division has reviewed the scope of ~,ark for the 
project and believes that it adequately identifies the potential issues 
which should be addressed in the environmental impact study. The 
environmental impact study should clearly state the source of the dredge 
material. The scoping notice was not clear in this regard. · 

Thank you for ·the opportunity to corrment ~n the scope of work for the 
project, and please send a copy of the draft environmental impact s~udy fer 
our review and conment. 

Sincerely, 

(le&u4d-
Allen M. Joh{s~ Deputy Director 
City Planning Department 

GW:AMJ:ms 

RESPONSE: No response needed. 
• 
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EXHIBIT 8 

. Sunset Beach Community Association 
P. 0. Box 215 .. Sunset Beach • California 90i ~2 

December 12, 198J 

Depart:nent ofthe Ar.ny 
Los Angeles District 
Corps of Engineers 
Sox 2711 
Los Angeles,~CA 900SJ 

Gentlemen: 

The Sunset 3each Communi t:, Ass. do es no-e wish ·to :::o:':'l.:::er.'t 
on the following publc no~ices 

81;..1!:.../J._:::A (:l'"'c"'a·· 1) .,,,, 4'"T 4\. ....... _ ..... -

8~ - LA5-S(H~)(EIS) 
8 T· l JO -R.-l-. 
8J-l44-RA 

Sincerel:,, 

tJ .1.,,t'l,~ L., tu ck__ 
t~orte Tuck, Chair.nan 
Eng!neering Advisory Co~.mittee · 

• GT/nb 

RESPONSE: No response needed. 
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Table s-2. Attendees at tbe Interagency Workshop on Ocean 
Disposal at the LA-2 and LA-5 Sites 

NAME ORGANIZATION 

Eric Yunker EPA Region 9, Ocean Dumping 
Coordinator 

Harvey Beverly 

Terry Breyman 

Shannon Cunniff 

William Van Peeters 

Jack Fancher 

Martin J. Ienney 

James· E. Mahoney 

Lewis A. Schinazi 

Jim Steele 

Pete Xander 

Don Cadien 

Michael Sowby 

Rick Ware 

Tom Grieb 

Raj Hatbur 

Ted Turk 

COE Los Angeles District, 
Regulatory Branch 

COE Los Angeles District, 
Environmental Section 

COE Los A"ngel es D1 str1 ct, 
Environmental Section 

COE Los Angeles District, 
Environmental Section 

U.S. Fish and Wildlife Service 

U.S. Fish and Wildlife· Service 

u.s.- Coast Guard 

California Regional Water 
Quality Control Board, Los 
Angeles Region (4) 

California Department of Fish 
and Game 

California Coastal Commission 

HBC Applied Environmental 
Sciences 

HBC Applied Environmental 
Sciences 

HBC Applied Environmental 
Sciences 

Tetra Tech, Inc. 

Tetra Tech, Inc. 

Tetra Tech, Inc. 
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-- USCG, EPA and COE. USCG did not pursue their request further 
atter learning what was involved in the site designation 
process. Jack Fancher (U.S. Fish and W1~dlife Service) opposed 
moving the site because this would cause impacts to an as yet 
undiaturbed location. Shannon Cunniff (Environmental Section. 
COE Los Angeles District) agreed v1tb this point and noted that 
tbe LA-2 interim site bad been used since _1977. It was 
generally agreed that the site should not be moved to another 
location·. 

s.2.2. Issue 2 

'Jim Steele of the Calitornia Department of Fish and Came 
and Jack Fancher of the U.S. Fish and Wildlife Service stated 
tbat site designation studies s~ould address impacts to pelagic 
and mid water fish. Jim Steele specifically mentioned that the 
effects of suspended fine sediment on anchovies should be 
studied. Jack Fancher· suggested that· mid-water· trawls should be 
made to sample the pelagic fish population 1n the area. Shannon 
Cunniff explained that field studies had already been initiated· 
and that these studies were focused on bentbic resources because 
tbis portion of the biological environment would be the most 
significantly affected resource ot the area. She noted that 
monitoring studies included in the site management program could 
include a study of mid water fish and other means-of· assessing 
the impacts of suspended· tine sedimen~. 

·Jack Fancher noted that the FWS ·comment letter on the 
Notice- or Intent ~ecomm~nded' that~ bea~ trawl vith· a· device to 
measure bottom time be used in lieu of an otter trawl. Tom 
Grieb (Tetra Tech, Inc.) and Shannon Cunniff noted that 
quantitative abundance estimates were not the objective of the 
trawl survey and that 1t is not necessary to know the exact 
bottom distance traversed. Furthermore, it was explained that 
tow speed, cable angle, cable l~ngtb and cable vibration are 
monitored carefully to ensure uniform bottom time tor tbe 
trawls. Sample of a questionable nature, such as ~hose trawls 
that bounce along the bottom. are discarded and tbe trawl is 
made again. 

s.2.3. Issue 3 

Jim Steele suggested that histopatbolog1cal studies be 
performed in lieu ot or 1n addition to muscle tissue contaminant 
analyses ot·aelected organisms. Shannon Cunniff pointed out 
tbat COE bas limited funding and that this is a preliminary 
baseline t1P.e ot survey. There does not appear to be a 
precedent tor this level or detail in a study ot this nature. 
Materials disposed ot at the site have already been aubJected to 
bioassaJ teats to determine the suitability of the material tor 
ocean diapoaal. Tberetore, it is assumed that tbe material is 
relativelJ clean. Tom Grieb added that bistopathological 
analyses are not yet a atandard technique and the proper 
protocols would require research and development. It this study 
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or future monitoring studies indicate a need tor such studies, 
then the requirement tor histopathological anal1ses could be 
included in the scope ot work tor site characterization. 

5.2 ••• Issue 4 

Jim Steele recommended tbat tbe ice cream cone worm, 
Pect1nar1a ap., be used ror tissue burden studies. Don Cadien 
(MBC Applied Environmental Sciences) noted that the small size 
ot this polycbaete requires that an unacceptablJ. large number of 
bottom samples would have to be taken in order to obt~in 
autticient numbers or the organisms. Furthermore, analysis of 
whole Pectinaria sp. would measure toxics in the gut, including 
ingested sediment, as well as the tissues. 

5.2.S. Issue 5 

Tbe problem of short dumping was discussed- USCG is 
responsible tor monitoring proper 4isposal positions. Jim 
Steele and Bill Van Peeters (Environmental Section, COE Los 
Angeles District) suggested that a radar target could be placed 
on the disposal barge to allow ver1t1caiton ot the dump location 
by USCG personnel •. Harvey Beverly noted tbat tbe COE Regulatory 
Branch would consider adding this condition to COE Section 103 
permits. Dumping on the vay to the site s~ill remains a 
concern. 

5.2.6. Issue 6 

Robert Hoffman of Rational Marine Fisheries Service asked 
it there was any teasible alternative to the designation ot · 
LA-2, since land disposal vas not feasible alternative. Shannon 
Cunniff noted that several alternative ocean sites and land 
alternatives would be considered in the EIS. Alternative ocean 
disposal site include a shallow water site and a deep water · 
a1 te. · 

5.2.T. Issue 7 

Jack Fancher asked why COE bad not coordinated better with 
concerned agencies prior to initiation ot tbe field studies. 
Sarvey Beverly and Shannon Cunniff explained that the scheduling 
and funding of the project made extensiv• coordination 
impossible and that Russ Ballmer, rormerly COE's District Senior 
Ecologist and responsible tor the scope of work, reported 
coordination on an informal basis with agencies prior to 
development ot the work plan_. 

s.2.e. Iaaue s 
It aeveral points, the site monitoring program was rererred 

to aa a ■eana or incorporating other agenoies• recommendations 
tor site studies. Eric Yunker (BPl) noted tbat a detailed site 
monitoring program would probably not be incorporated into the •• 
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EIS, but that it could be part or EPA's Record ot Decision on 
the EIS that is published concurrently with the final 
designation package. 

5.3 FORMAL CONSULTATIONS 

Formal consultation required by the Endangered Species Act 
vas initiated with the U.S. Fish and Wildlite Service on January 
4, 1984~and with the National Karine Fisheries Service on 
January 11, 1984 and November 11, 1984. The responses to 
consultation report letters are shown as Exhibits 9, 10 and 11. 

Coordination vitb the California State Historic 
Preservation Officer, as required by the National Historic 
Preservation Act, was initiated and a ~esponse was received on 
December T, 1984. This response 1s shown as Exhibit 12. 

Consultation .. with the· Ca·litornia Coastal Commission 
regarding coastal zone consistency review vas initiated. In the 
Commission's letter, dated November 9, 1984, they indicated that 
a consistency determination was not required tor final de31gna
t1on or the dredged material site (Exhibit 13). The Commission 
will continue to review all permit actions under Section 103 of 
MPRSA to determina consistency. 
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EXHIBIT 9-P·age 1 

Mr. Carl r. Ensou 
Chief, Planni:g Division 
tos Angeles D1stric~ 
Army Corps -of 'Engineers 
P.O. lox 2711 
Los Angeles, CA 900.53 

Dear Mr. Enson: 

Nac:u:inaJ Oce~~ anc:1 .llr.:ospheric Adminisiration 
NATIONAL MARINE FISHe;:IIES SE;:!VJC: 

Southwest aegion 
300 South Ferry Street 
Terminal Islaud, California 90731 

February 2, 1984 F/S'IJR.31 :DJS 
1Sl4-05 

'l'his responds to your January 11., 1984 infomation requests concer:u.ng 
eudangered, threatened, or candidate species that may be affected by the · 
proposed designatiou of the U2 aud L\.5 oceau disposal sites. 

lhe enclosed list 1udicates those species which may be present in the 
project area. lbe gray whale ·•is 111.0st likely of these species to be found in 
these areas. As t!u.s species would occur only transiently 1n these sz:a.l.l 
areas as it mgrates along_ the west coast, we believe that couduc:ing an· 
1ufor.:tal cou.sultatiou may satisfy the requirements of Section 7(c) of the 
Endangered Species Act. We would appreciate receiving a copy of the DEIS for 
these projects and believe these documents may be used in place of submit:1ng 
formal-Biol.ogica.l..A.ssessments. 

~e have· received. another request from. the Co~s.of Engineers (COE) for a. 
similar project· in the Humboldt Bay. California region. We recom:iend that all 
three documents address the cumulative effects of these projects to listed or 
candidate species. In addition. if the COE concludes in the DEIS that the 
projects may affect populations of any listed or candidate S?ecies, the COE 
ahould 111it1ate the for.ial consultation process. 

If you have an! further questions please contact~. Dana J. Seagars of 
our Mari~e Mammal Program at (F'!'S) 796-2518 or (213) 548-2518. 

Sincerely yours, 
,,..., .... . . i· /4 .•. ~ . :,,lj,_.,..;j ;(. '/t/;.!,·l(.J 

loduey a. Mcinnis 
Acting legioual Director 

Enclosure 

• 
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EXHIBIT 9-Page 2 

Enclosure 
Soecies 'W'hich Mav Be Present 1n Proiecc Areas 

Gray whale 
light wha.le 
llue whale 
fin whale 
Sei whale 
!umpbac.'t whale 
Sper.a whale 

Green sea curt:le 
Leatherback sea turtle 
Pacific Udley sea cur~le 
Loggerhead sea c~rtle 

Guadalupe fur seal 

Sc1enc1f1c Name 

(!schr1cht1us robuscus) 
(!~balaena glacialisJ 
(Balaenootera muscul~s) 
<.!• phvsalu.s) 
(B. borealis) 
(Me5a0cera novaenJl1ae )· 
(Phvseter mac:oce~ha.L~s) [cacodonl 

(Chelouia 1:1vdas) 
(Dermocneln coriacea) · 
(Leoidochelvs olivacea) 
(Carecca carecca) 

(Arccocenhalus to•.rnsendi) 

RESPONSE: No Response Needed. 

Status 

bdangered 
Endangered 
Endangered 
Endangered 
Endangered 
Endangered 
Endaagered 

!ndaagered 
Endangered 
E:1daagered 
lhreatened 

Candidate 



EXHIBIT 10 

11r. Carl F •. Eaaon 
Chief. Plaun111g·D1visiou 
Loa Angeles District 
Army Coq,s of Engineers 
P.O. 1oz 2711 
J.os Azlgeles, CA 90033 

Dear Mr. Enson:; 
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UNITED STATES DEPARTMENT OF C0MME!=ICE -
N■clan■I Dc:a■nic: and Atmospheric Adminiscrat:iDt 
NATl0NAL MARINE FISHERIES SERVICE 

• 
!out:~e•c &e£1~~ 
3,0 ~=::h re:., S:r•~-
:.r::::1:al Isl.!!~d. Calii:r::...£ f~7Jl-

lov .. ber 26; 1984 F/SWl.33:DJS 
1.514-0S 

Ve have revieved your Jfovdber 11, 1984 deuftlinat:1oa. that: populatiocs of 
li•ted endangered, threatened or candidate lpecies will Dot be affected 
adversely by the proposed fiD&l desipatioa of the LA2 and t.A.5 ocean disposal 
aites for dredged utenals. Ve ccmcur 11:1.t~ your conclusion. Ve aee no ueed 
to proceed f'lff'ther v1th the couultation process prescribed in Section 7 of 
the Endangered Species Act •.. 

1.ESPONSE: •o responae needed. 

rtoa 
cional Director 
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EXHIBIT 11 

United States Department of the Interior· . . 

. . -. 
nsH ,u.i, "1LDLIF£ SER\1a 

IACU.'UNTO EJU>.OrGDJ:D SP!tIES arna 
1230 -r lttfft, l4tta floor . 

lacrmN"Dto, CaJUona.ia 15114 

• 
. Mr. Carl F. EtlSon . 

Chief, Planning Division 
Department of tbe/AnrJ 
Los Angeles Distr.l.ct 
Corps of Engineers 
P .o. Box 2711 

. . 
, . 

Los Angeles, C&liforaia · 90053 

'.!~ti 1 '1 9M 
J'a reply refer to: SESO 
ll-1~84-SP-111 • 

$abject:; lleques e~ for List of· Endangered·· and Threatened Specie~ in· 
the Area·of LA 5 Ocean Di51>osal Site, offshore San Diego 
Couney, California. · 

Dear Mr. En.son: 

Tbu 1• in reply to ,oar letur of December 30, 1983, reqaestmg a 
Jin of Ji■ted-nd propo■-d adaacend •ad tbreateued •=ie■ that ••Y 
occur within th•· arH of 'the, subject project. ?our. request and this: 
reapoAM· •re:i aad•~ pursuaat· ~ Seed.a. 7(c) · of· dae· !Ddangered Spec:f.ea Act· 
of 1973 •• a11ended· {PL 95-632). 

Ve:-have:r.,,1eved:the·mst recent imot"Ut10D ad to the best of our 
bavledge there·are u J1■tect'ar proposed spec1q Wilb:121 th• aru of tbe 
projec~. Ve appreciate ,our cnc■z'D for nda111ered qec:ies 'a11d look 
forward to cout:1J11aed coordinaun. If ,ou haw farther questioDs. 
Pl••·· C01lt&ct !Ir. lilph Svauoa of Ollr office at ens) 448-2791 or 
(916) 44~2791. . 

' 
S~c•r•J1. 

ftr.Jt. Yr~ 
Project Leader 

• 
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EXHIBIT 12 

·v 
tine oi c.Jiforru. - '111• R910urc. Af-cy 
OFIIIC! OF HISTORIC: PRUERVATION 
DEPARTMENT OF PARKS ANC RECREATION . 
,.0.1o.mo 

Project No.:.~lc.i;;c..:::'=':....;;c,::.::1 ... · ,:.:.l"l.:.2~'· ..;.~---

S.cra.-nto, CA Hai 1 
and CoE Sl.102.4 C 

11111 445-800& 

TITLE: tl 2 ar.d. LA. 5 DU}!:' S!T!S -
OJ The item cited acove was received in this office on ________________ _ 

Thank you for ccnsulting us pursuant to 36 CFr:I aoo. 
We c=nc:-..ir in your determination ttlat U'lis undertaking: 

~oes not involve. National Register or eligible c,roi:ie~es. -
□ will not 1ffec:'t National ne~ister or eligible propenie'i. 

The i:irovmons of 36 CFR 800.7 aooly if pnviouslv unidentified National Register or eligible 
rwsources are discovered during constn,11:::ion. 

Contact Nic!:olas O~l Cio'C"Oo of our staff if you have any questions. 

-~ -~..1,at-V~,t..,1-
: Marion Mit~eil-Wilson, Oec:iurv State Historic ?rearv■tion Officer 

Acting C."liet. Office of Hi11oric Preservation 

RESPONSE: No response needed. 

• 



-- Sc.ate of Califorru. C,eorae Ceuicmejian. Gcwemoi 

Califamil Coastal Corrvnission 
SOUTH COAST 0ISTRJCT 
245 West BrOildway. Suire 380 
P.O. Box 1450 
Lons Beach. California 90801•1450 
(213) 590-5071 

Bovember 9, 1984 

Shannon Cunniff 
Environmental Section 
Department of the Army 

.. - .......... . : ., .. . 

- S-31 -

L.A. District, Corps cf Engineers 
P.O. Box 2711 
Los Angeles, CA 90053 

Re: LA 2 and LAS Ocean Dis'00sal Site Selection 

Dear Shannon, 

~hank you for your coordination with the .Coastal Commission 
regarding the COE ocean disposal site studies- for dredged 
material.placement at.disposal sites.I.A.2 and LAS. As.you 
are: aware, on~ January_ ll, 1984, the.· o •. s. Supreme- Ccur": issued 
a decision in Watt vs. California concerning consistency deter
minations by. thee State of Ca:.lifornia~ fer federal: activities 
which may·affect the coastal zone. The S-4 ruling reversed 
two lower cou:t rulings and determined that an ac..~inistrative 
action, such as an Outer Continental Shelf oil and gas lease 
sale, is not subject to review by t.he State under Section 
307(c) (1) of the Coastal Zone Management Act. While a bill was 
introduced a few weeks la-eer to change the CZMA to permit sue~ 
■tate review of these federal agency decisions, t.he Bill --
D 4589 -- died in committee. It is expected that it will be 
reintroduced when the 99th C0ngr~~s convenes early next year. 

In the meantime, the Coastal Commission would continue to have 
consistency review and pe.r111it authority over dredging projects 
and the shipment of materials through the coastal :one that ~ay 
·adversely affect coastal resources. We appreciate the level 
Qf involvement that you have afforded the Commission, and I am 
confident that the •unofficial• review pf the potential impacts 

IESPONSE: !Co response needed·. 
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EXHIBIT 13- Page 2 

of the designation of two disposal sites for further placement 
of dredged materials by our agency and other State agencies· 
concerned with resource protection and management will ensure 
that the projects and monitoring programs will be thorough and 
helpful. · 

Again, _thank you for your effort to keep the Coastal Commission 
involved and informed. I am looking forward to assisting you 
in any way I can in the future en this and other projects by 
the COE. 

Sincerely yours, 

~.f--X~ 
Peter F .•. Xander 
Staff Planner 

PFX/sws 

cc: Tom Tobin 
Liz Fuchs 
Mary Budson 

• 

__________________ , _____________ ... - -·· .. ...,_. - ---···-··. 
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• 5.4. REQUESTED REVIEWERS 

Comments were requested trom the following organizations: 

5.4.1. Federal Agencies and Offices 

Council on Bnvironmental Quality 
Department of Commerce 

Bation~l Oceanic and Atmospheric Administration 
Bational Marine Fisheries Service 
Maritime Administration 

Department of Defense 
Army Corps of Engineers 
Navy 

Department ot Health and Human Services 
Department ot the Interior 

Fish and Wildlife Service 
Minerals· Management. Service·, 

Department. or Transportation 
Coast Guard 

National Science Foundation 

5.4.2. State and Municipal Offices 

State of California 
State Resou~ces Agency. 
Department~ or· Fish and· Ga!Jle~ 
Stat~ Historic Preservation Office 

Coun t,Y: of" Los: A.nge·les:;;,. 
City· of Los Angele::s. 
City or Long Beach 
Port of Los Angeles 
Port of Long Beach 

5.4.3. Private Organizations 

American Cetacean Soc~ety 
Audubon Society 
Cousteau Society 
Rational Wildlife Federation 
Oceanic Society 
Sierra Club 

s.4.4. Academic/Research Institutions 

California State University, Long Beach 
Scripps Institute ot Oceanography, La Jolla 
University ot California, Los Anseles 
University or California, Santa Cruz 
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Q,s, 1n,1roa111t11 
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Patriot J. Cotter, 
M.So. 

Pb111p Oeblda, M.Sa. 

Brio Yunker, M.so. 
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APPENDIX A - REPORT OF FIELD SURVEY 

A.1 INTRODUCTION 

A.1.1 A field survey was conducted to collect site-specific biological, 
sedimentological, physical and chemical data for the LA 5 (San Diego) interim 
dredged material disposal site, and at a nearby reference site, between August 
1983 and f1:!Y 1984~ The purpose of the survey was to provide data with which 
to assess the effects of past disposal at the site, and to provide a baseline 
for comparison with results of future site monitoring to assess the effects of 
continued use of the site. Field sample collection and laboratory analyses 
were conducted by MBC Applied Environmental Sciences. Data analysis and 
interpretation were performed by Tetra Tech, Inc. 

A.1.2 The biological aspects or·the survey focused on benthic resources -
benthic infauna, demersal fishes, and epibenthic ~acroinvertebrates. Demersal 
fishes and epibenthic organisms were collected primarily to obtain .selected 
species for tissue chemical analysis, and secondarily to provide a general 
characterization of the r!ah and mac?"Oinvertebrate communities. To 
characterize the physical and chemical environment, samples were taken to 
determine the grain size of bottom sediments and suspended particle loads in 
t..~e water column. In addition, vertical profiles of water temperature, 
salinity, dissolved oxygen, hydrogen ion concentration (pH), and 
transmissi vity· ,1ere gathered. Chemical analy~es included trace :netals ,. 
chlorinated_hdyrocarbons, and· petroleum.hydrocarbons in the water column, 
sediments, and fisr. and inver~ebrate tissues •. 

A.2.- METHODS'· 

A·.2. 1 FIELD METHODS 

The LA 5 interim dumpsite (Figure A-1) is located approximately six miles 
offshore Point Loma, San Diego. Field surveys were conducted during August 
and December 1983, February/March and April/May 1984. Dates of sampling for 
each task are g1 ven in Table A-1, and the number and a?Tangement of stations 
are presented in Figure A· i • All sam;,ling was performed aboard the RIV 
Westwind, a 48 ft. vessel equipped with a Raynav 6000 LORAN C navjgation 
system which electronically interfaces with the autopilot and an EPSCO 
navigational plotter. Sampling gear was deployed and retrieved with a stern
mounted "A" frame. 

A.2 •. 1. 1 Benthic Infauna 

A.2.1.1.1 Infaunal samples were taken at five (5) stations at the disposal 
site at three (3) stations at the reference site (Fig. A-1). At the dis~osal 
site, three stations were located across the bathymetric gradient (one at the 
center of the site, one 1,000 yds (914 meters) inshore, and one 1,000 yds (914 
m) offshore from the center) to characterize changes in the benthic fauna over 
the depth range encompassed in the site boundaries (1,000 yd (914 m) radius 
from center). Two additional stations were located at the upcoast and 
downcoast boundaries of the site, a the same depth as the center station, to 
characterize spatial variation within the site at a constant depth. The three 
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TABLE A- 1 • SAMPUNG AND COLLECTION DATES 1 

Benthi c t nf auna Fish and Macro- Physical Oceanographic 
Sediment. and invertebrates and and Water Column 

Sediment Chemistry Tissue Chemistry Chemistry 

August Survey 

LAS 22-27 August 1983 24-25 August 1983 23 August 1983 

December Survey 

LAS 12-14 December 1983 8 December 1983 13 December 1983 

February/March Survey 

LAS 27 February,· 
1-2. March 1984 28-29' Feb'l"Uary 19~4 l f"arch 1984 

Apri 1 /May- Survey 

LAS z .. 3 May 1984 30 Apr-1 l 1984, 4 May. 1984 

1~ver-y means possible- (see A.2.1) was used to locate the sampling stations, 
however, it is highly improbable to relocate exactly bottom grabs and trawl 
stations due to extreme depth of the site and r"elocation techniques. 
Therefore it is highly likely that performance ot trawls prior to grab 
sampl~ had no effect on -grab sample data. 
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s~tio.as at the r:-ererence site,were located across the bathymetric gradient at 
the same depths as the three cross-gradient stations at the disposal site. 
Four replicate grab samples were taken at each station during each or the tour 
sampling episodes. 

A.2.1.1.2 Infaunal samples were collected with a Van Veen grab. The gea~ 
used was chain-rigged, as recommended by Word ( 1976), and sampled a 0.1 m 
surf'ace area. In order to obtain paired biological and sediment samples, 
grabs were deployed in tandem at opposite ends ot a 1 m bar when weather and 
sea state permitted. 

1.2.1.1.3 Collected sediments were screened in running-seawater through a 
sequence of screens (5.0 mm, 1.0 mm, and 0.5 mm} on a high volume, low 
pressure wash box developed 'by Dr. A.G. carey ot Oregon State University. 
Retained sediments anq organisms were rinsed into shallow plastic pans and 
anesthetized in 6 percent magnesium chloride solution tor ~/2 to 3;n ~our, 
then bagged, labeled,. md t'!::ced :n 10 ;:,ereent ::ieawater !"ol"'!!!ali:: 30lut:on •. 

,\..2. 1.2 Oemersal ~i3hes md Macroinver~ebrates/Tls:s1Je ~ol:!!ction:s 

A.2.1.2.1 Oemersal t"!:shes and epibenthic ~croinvertebr-ates ~er'! sampled at 
the same inter~,aJ.s as infauna. Sampling dates and the location of sampl~ng 
stations are presented in Table A-i and Figure A-1 • 

.\..2. 1 .2.2 ti·re (5) station:, ·,1ere· establiahed. at 'ooth the ·:iisposal si':e, ·-1i-:~ 
three (3) stations· at· ~ach of the -=orresponding :-9ference site. Ot~ar ~~3Yl 

.3tat1ons were located along isobaths :hac ~or:-esponded ':o t!':e '!eotl".s :f : 
infaunal sam:pling- stations,- (Table~ A--< l • 

A.2-.1.2~3 Sampling wa,3 conducted tJSing a 7.o· m sem.-oalloon otter ::-~wl ~et;. 
All tows were made in the daytime between 0800-1800 hours. Gear deploYtnent., 
towing .scope (i.e., cable to depth ratio) and gear retrieval were ?""igorcu:sl7 
standardi.Zed to emul"'9 that all samples were obtained 1.n an identical ::ian.'ler. 
W tows were made at a vessel speed ot 2.0-2.5 knots eor a duration of; 
minutes except during the initial survey when 10 mnute tows we:re conducted. 
These initial 10 minute trawl ~eriods r:-esulted in the loss of five otter trawl 
neb. Subsequently, the tow time wa.s r-educed to 5 minutes to :ainim1ze survey 
interruptioms and costs. The purpose and quality of the program remained 
r-elatively tJDchanged by the decreased trawl periods because the primary 
purpose was to collect tissue tor chemical analy:!i3; the number o( 3hrimp and 
riah collected was, however, probably lower than would have been collected in 
10 lll:lnute tows. (The lack ot ti::ssue data reported from some surveys r-es11l t3 
from discovering faulty ~hemical analyses and having insufficient tissue 
remaining for r-eanalysis) • Towing speeds were monitored by means of a deck 
readout fl01olllleter. Towing distances were estimated by detefflining the 
distance between the starting and ending point of each trawl track using LORAN 
C coordinates f'or these points. 

A.2.1.2.3.1 The 7.6 m semi-balloon otter trawl is a standard sized net used 
in southern Calitornia benthic f'ish surveys. Its dimensions are very similar 
to those used 'by Moore et aJ.. (1982) to sample f'ish populations iri the Bight 
between 1977 and 1982. A comparison of' net di.men:sions indicate that similar 
segments of' the demersal fish and epibenthic population:, would be collected. 
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TABLE A-2. ISOBATHS (IN METERS) OF OTTER TRAWL SAMPLING 
STATIONS AT THE LAS DISPOSAL ~D REFERENCE SITES 

Site ·station Isobat-h (m) 

Disposal ·l 168 
2 135 
3 168 
4 186 
5 168 

~eference·- 1· 168 
0 2 135 

4 186 . .,.._ ..... 

TABL:':: A-3 •• SUMMARY OF,- THE·: tWMBER· OF. OTTI:R TRA~. C0U.ECTl0NS OBTAINED 
/..i EAOLSiATlON FOR. EACH S!TE 

Site Station wl Sp2 

Season 

Su3 F4- Totar· 

Disposa1 l 2 2 z 2· 8 
2 2 2 2 2 8 
3 2 2 2· 2 8. 
4 2 2 2 2 8 
5 2 2 2 2 8 

nr nr nr !tr w 

Reference 1 2 2· 2 2 8 
2 2 2 2 2 8 
4 2 2 2 2 8 

'G' '6" 'G' 'G' '24 

.. 
Total 16 16 16 16 64 

1 • Winter, 2• Spring, 3 • Summer, 4 • Fall 
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A.2.1.2.~ Two replicate samples were obtained at each station during each 
sampling period, which resulted 1n the quarterly collection ot 16 otter trawl 
samples. A total ot 614 otter trawl collectiot1s were obtained over the one 
year study period. A. summary ot the number ot .otter trawl collections · 
obtained at each site and station is presented 1n Table A-3. 

A.2·. t .2.5 ill" othel"' trawl statioas were processed 1n the t"ield. All 
collected fishes ad macro1.avertebrates were idetttitied and enumerated by 
species. Identit1cat1on ot f'ishes was based on Miller and Lea (1972). 
Standard lengths were obtained tor 125 individuals per t1sh species 1n each 
replicate sample. Aggregate weights were al:so obtained tor ea~h t'ish species 
in each replicate sample. Macroinvertebrates were identified using current 
taxonomic int'ormation. Fish or 1::rrertebrates whose f'1eld 1dentit1cat1on was 
uncertain wre returned to the laboratory f'or ~her eixam1nation. Voucher 
speaimet1S for all fish and mac%"01.avertebra te 5\'Jeaies were retained, and 
preserved tor dell very to the Corps ot Engineers. 

A.2.1 .2.5' target t":!.:sh and aiacroinvertebr-ate species ~er ':issue ,:ontam:1.:1ant 
anal7s1.:1 °.-1ere:: selected -,n the Jasi.s of hav!ng :su£!"!.cient s:!3sue ::":-0111 ':he 
desir'9d scecies and the ~lose association cit those scecies .ii.th ':he dum:os1te 
and ~t"e~nce -~eas •. Dur-1-ng t~e .tugust 1983 31ll""tey,. a 3anddab (C!t::a~~hy":.hys 
sordidus), ~he slender sole (Lyoosetta enl!s), and a shr!lllp (SiC"Ton~a 
i.ngentis) sati3f1ed these r-equirements. ?acif'1a sanddab (C1thar-icht~r,s 
:!Ord:!.dus-l and. the, ~dgeback prawn (S1cyon1a ingentis) ·.re?""! selected ¼t this 
i;ime oy the COE and the contrac-eors wit!l. •rerbal. approval ~f· ::::i1- - 3e~ion ::c 
During· subsequent·: :Jurveys,. Cithar:!.c.hthys 3ordidus· ·.m.s not -:aptu:-gd ~'"l 

suff':!.cient- quantities· for analysis·, and the- Jlr:!nder Jola· (T..·,ooset.-=a '3~!.l!.3) 
. ·.as. subs-cituted tar ::.i.'3sue ana.17:,'is. · The !lender ·sole· ·•s· se.Lec-:arl ·,ec3.u3e !. ': 

3har.es::,'¼..:~ommcnshabitat· .. w1th- thei,. ?acif':!.c_ sanddab •. 3nd. jecause, i..'; '.-.-as- -Jne-:,f 
':~e,. ~ew,,. :."'!:lh~ :!Sugnt. 1Jl_. Jw:"!°icient quant:1.t1es ~o ;::,er!'~r"!ll ::::.ssue· anal7ees·. 
reec11ng data are ~ot available f'or the slender sole. other 3oles ~~-.,m ~he 
area have.been.shown to have diet:s similar to tbat ot the san~dab 1n that they 
are both benthia feeder~•preying pr-'...marily on ~olycbaetes and.crustaceans 
(Manzanilla and Cross, 1982). The soles' diets ditter !"Mm thae of the 
3allddab in containing a slightly lligher percentage ot burrowing and tubiculous 
forms. and somewhat varying proportions ot polychaetes and crustaceans. 
Overall, the substitution ot slender sole for ?acUia sanddab is ~asonable. 

1.2.1.2.1 Tissue P?"1!carat1on. nattish (i.e., slender sole and ?aci~!c 
sanddab) and 3br'i....mp were 1'"91110Ved !"rem the otter trawl collections and 
aompoaited. by s~ecies. ·1pproxilllately 50 gram:i at tissue !"?"Om each species 
were obtained when .sutticient t:13sue was available. The composite technique 
'IGLS roequired. as neither individual f'latt1sh aar sbriml) provided sut~icient 
tissue to perform all ?"'!!quired analyses. The· t'!sb -were .n-apped !n labeled, 
hexane-rinsed, oven-dried aluminum foil and immediately f'ro:en. At dockside, 
the f'rozea samples were t:ranst'erred 1Zlto iz1.sulatad 60 liter ice ahests witll 
the 'trozen commercial coolant "Blue Ice" to prevent thawing during transport 
to the laboratory. 

• i 



• 

. ·~. ,.:...: •·· 

A.2.1.3 Sedim.entological and Chemical Collections 

Four replicate sediment samples were collected at'each of the infaunal 
s~ations (Fig.~-~). Each replicate ...as collected independently using a 0.1 
m modified Van Veen sampler. Geological and sediment chemistz:-y samples wer-e 
taken within the same sediment grab. A vertical core was taken in the grab 
centerline tor grain size analysis, transfer-red to a pre-labeled bag, and 
stO?'.'ed at ambient temperature until return to the laboratoz:-y. Samples tor 
both organic and inorganic chemistz:-y analyses were collected through the 
access panels ot the grab and from the upper 5 am ot the middle of the grab 
sample to reduce disturbance and the possibility ot sample oontamination. 
Samples were collected 1n glass Jars and preserved, when necessary, following 
the procedures outlined 1n Plumb ( 1981). Collected. samples were placed under 
re:f'rigeration and returned to the laboratoz:-y wbere they vere stor-ed at u0 c 
until analysis. 

A.·.2.1.~ Physical and Chemical Oceanographic Sampllpg 

A..2·.1.4. 1- The oceanographic sampling plan ws divided. into physical 
oceanographic and chemical oceanograpnic components. Physical oceanographic 
sampling included wter column profiles of' temperature (°C), salinity (0 loo), 
hydrogen ion concentration {pS:}, dissolved oxygen (mg/l), and water 
transmissivity· CS). The sampling prot'ile was designed to be suf"!"ioient to 
def'1ne the majc:,r pycnocl!nes 1n tb.e water oolumi:i. and to satisfy requir,ments 
of biological and pbysical mdeling, ana·lyses •. ?hysical·_ oceanographic 
measurem.en~~ we~ oonduc~ed at tvo stations a~ each of· the ~'WO saml)ling sites. 
?!"0£'1les were, ~corded at. tb.e eeno;er station at the dumpsite as· ·.ell as the. 
innermost, ( closest to :shore·) staticm.- .ill. oa.rameteM!: wer.e:-:r-ecorded.: o::,.:. 
descending. and ascending· phases c: the pl"'Of1le~ A Mar~ek-Mark VI Wa~er· 
Quality Prot'!ler, coupled with a Mar"tak Mark VIII IMS Tr-ansmissometer with a 
O .25 111 light path-length was · used to col,lect the data. Physical oceanographic 
data were recorded onto data sheeb 1n the t1eld. Instruments were· calibrated 
ver:sus factory standards prior to and on retuni t'rom each sampling cruise. 

A.2.1.~.2 Chemical oeeanogl"'aph1c collections included suspended solids 
(mg/1}, neavy metals (pi:,m), total chlorinated hydrocarbons (ppm), 
polyc:hlo-:-inated bipbenyls (ppm), pect1c1des (ppm), and petroleum hydrocarbons 
(oil and S1'"9ase; ppm). Three r-ei:,licate samples were collected from a depth of 
5 ~ below the· surface and 5 m above the bottom at the center ot the dumpsite 
and reference site using an array ot Van Dorn water bottles. Collection, 
storage, and preservation ot water samples tollcwed EPA (1979a,b) and Plumb 
( 1981 ) p?"OCedures. 

A.2.2 LABORATORY METHODS 

A.2.2.1 Benthic Infauna 

A.2.2.1.1 After return to the laboratory and within t'9Ur days or collection, 
samples were logged in, rinsed with tap water on a 0.5 naa screen to remove 
residual formalin, and. transferred to 70 pecent isopropyl alcohol tor 
preservation. Each ot the three sample tractions from each replicate was 
separately sorted under a low-power d1ssect1ng microscope to recover organisms 
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from retained sediments and debris. If the replicate was one pre-selected at 
random tor quality control re-sort, sediment3 and debris from each fraction 
were saved for examination 'by the sorting supervisor. Organisms r-emoved from 
each fraction were separated into categories to facilitate later 
identification. Specimens f'rom the 5.0 mm and 1 .o mm fractions were combined 
prior to ide~tif'ication. 

A.2.2.1.2 Sorted -sample fractions were signed out by systematists and 
anal7%ed under dissecting and compound microscopes to identity and count the 
organism they contained. Specimens ot all phyla other than Protista and 
Nematoda were identified to· lowest possible taxon (usually species) and 
recorded on laboratory bench sheets·. Samples of' species which could not 'be 
identified with certainty by MBC statt were submitted to outside specialists 
for 1dentit1cation or confirmation. Species tor which no description could be 
found 1n existing literature vere given provisional names (i.e., Bruzelia sp. 
B). Specimens ot all :!pec1!"1c level taxa were r--emoved from the samples, 
labeled, and ~lacsd in· a. ·roucher 1::Zuseum t:.o be uintained at the COE Los 
Angeles Oi!!trict· office. 

A.2.2.1.3 Data on the oench sheets ·.m.s r-eviewed oy the supertising 3ystematisc 
eor comi,leteness and accuracy. i\ backup !"ile coey of '!ac.'1 cor?'"!Ct~ sheet •,1as 
made and the original rorwarded ror data analysis. 

1.2.2.1.u Fishes and Macreinvertebrates. tishes and.~acreinvertebrate 
specimens which ;.ere not t"ield identifiable ·..-ere r-e'tur!'1ed to the laboratory 
f'or positive ident!!"!cat!on. .3am;,1e.s: of :,pee:!..es •,rh1c."l· could not '.:e·- i::!enti:'isd •. 
,,.:Lth certainty· by MBC .::i'tat'!" ·..er'! 3ubmittad to out.:5icte· specialists :'or 
ident:!.t'ica-c!on: or··conflrma-cion. Field data. wel""!! i-'!viewed. by ~mper·risi:is;: !'!.sh 
3hd ::.nver1:ebrate syst:.ama-ci.s-c.:., :'or· comp.J.eteness :md :1ccuracy, co?i ea,. and· :::e 
original forwarded t'or· data analysis. 

A.2.2.1.s Sedi.mentology. ·. Sand grain ~ize distributions or each sediment 
.sam~le ~ere· determined 1ls1ng a· settling tube similar to ehat described ~Y 
Gibbs (1974). The device used a differential transtol"'!Der to sense the load' 
exerted hy sediment as it settled and accumulated in a pan near the base of' 
the settling column. The- strip chart output t"~ the load sensor was 
converted to a cumulative frequency plot ot the sizes of the particles 
constituting the .samples. The r-esult:s of the modit!ed settling tube are the 
9M as would oe eXl)ected t'rcm Gi'bbs' (1974) technique. The silt~lay 
diatr1but1on was determined by hydr~meter method based ori' the settling r-ates 
of different sized particles and t'luid density (ASTM, 1963). Gravel f~action 
grain size diatribution i,aa determined on .standard sieves using a shaker 
table. 

A.2.2.1.6 Grain sizes i.iere reported in phi units (phi: log2 diameter in 
111llillleter:,). The range ot phi sizes examined were approximately -5 phi to 
15 phi. Grain size data were converted to the cumulative frequency of' the 
occurrence ot grain size classes. Statistical parameters (mean grain size, 
sorting, skewness, and kurtosis) of each •grain size distribution were 
determined using moment measures (Krumbein and Pettijohn 1938, Sharp and Fan 
1973). 
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A.2.2.1.7 Sedimentological data were reviewed by the sediment iaboratory 
supervisor and project manager, copied, and sent through data processing and 
computer analysis. Rard copy and computer tapes were forwarded for data 
analysis. 

A.2.2.2 Sediment Chemistry . 

A.2.2.2.1 Inorganic Chemistry. Sediment samples were analyzed for arsenic, 
cadmium, chromium, c;opper, mercury, lead, and zinc. Metals other than arsenic 
and mercury were digested using the HN02 digestion procedure described by 
Plumb (1981). Samples were filtered to remove mineral residue the final 
volume adjusted to a convenient size, which eased handling but did not effect 
results. The sample wa:i subsequently anal:v-z;ed .on a Varian 875 atomic 
~bsorption spectrophot0111eter. 

A".2.2~2.2 Sediment samples. for· mercury analyses were analy-zed using a cold 
vapor technique •. Digestion·o~ the•sediment· '.Ja:S accomplished using the 
protocol described by Plumb {1981) •. The procedure consisted of an initial 
digestion using concentrated e2sou and RNO~ followed by the-addition of 
potassium ~ennanganate and potassium persulfate. Analyses were performed on a 
Varian 875.atomic absorption spectrophotometer fitted with a mercury vapor 
generator. 

A.2.2.2~3 Arsenic samples were also prepared according to tbe procedure of 
?lumb (1981)._ Weighed·sed:1.ment. samples were fused with potassium ~yrcsulfate 
at- 320°c for· 15 minutes·. The cooled sample was dissolved in deion!zed 

·· dist:.lled water and concentrated HC~. Analysis ~ per-!o.r■mec on a Varian 87 ~ 

atomic::abs~~ption .spect~o;,notometer_· fitted. with an arsenic: generator. 

A.2.2.2.~ Ornnic Chemistry. Sediment samples were analyzed f'or petroleum 
hydrocarhoru, (grease· and oils), total chlorinated hydrocarbons, polychlorinated 
'oiphenyl..s (PCBs), and pesticides- (including chlor-inated hydr-ocarbons). 
Petroleum hydrocarbons were analyzed in sediment samples according to Method 
403! in Standard Methods tor Examination of Water and Wastewater (APRA, 1980). 
Weighed samples were extracted with trichlorotrinuorethane and the extract 
removed. Extracts vere· then treated with silica gei to r■emove biogenic 
material, filtered into tared flasks and the halogenated solvent removed .!E, 
vacuo. The residue was determined by weight difference. 

A.2.2.2.5 Sediment samples for clllorinated hydrocarbons were analy-zed 
according to the protocol described in Plumb (1981). Weighed sediment samples· 
were extracted. for 18 hours in Sozhlet apparatus with acetone/hexane. The 
resultant extract was reduced to 30 ml in vacuo. The extract was then 
subjected to Florisil i:,artitioning. Fraction I waa eluted from the Florisil. 
column using 6 percent diethal ether/hexane while fraction n was eluted with 
15 percent diethal ether/hexane. Analysis was performed on a Varian Ser-ies 
6000 gas chromatograph. 

A.2.2.2.6 An interference peak was recorded near the retention time or 
Arochlor 1242 in all sediment analyses, so that it was not possible to 
quantify the exact amount of this compound present. All values for Arochlor 
1242 were therefore reported as- maximum concentrations. 
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A.2.2.2.6.1 The interterecce peak waa tound when rumung Arocblor 1.242 
analyses. The interference is oauaed by a 00Dt.am1nant that is f'ound 1n 
extraction thimbles and other apparatus used 1D the extraction. It was 
corr'9Cted by running a blank and subtracting it out. Because the interference 
t'alls en the largest peak produced by Arochlcl" 1242, another" correction method 
can be to use a smaller Arochlor 12q2 peak; however, this is often more 
dif'ticult because the smaller" peaks overlap _with other Ar0chlors. 

A.Z.2.3 Tissue Chemistry . 

A.2.2.3.1 Tiaaue Preparation. ·Opoa arrival at the laboratory, t13sue samples 
veN loged 1n and bald at a constant .. ,a0 c until analysia was begun. 

A.2.z.3.2 All dusections weN performed in a clean environment on .tampered 
plate glass, measuring 50 x 30 x 0.3 om, to prevent contamination of' the 
ti.ssue samples. Utensils and working surfaces were initially washed •,nth 
detergent, ~tnsed at.least· three times vtth tap water and once ~1th distilled 
·..ater, and· ~-c-imsed. ·,11.tb. a 20 i,ercent zut~c acid :solution, tap ·o1atar and 

· d1stilled. "4tar prior ':O' each. cti::ssect!on. ~o Jl1nimi:e :,ossible contami..":at::.;:in 
dur-'...ng wsole tissue·di:5sect1ons,. laborat0r:, per:scnnel ·-ore 3urg~cal :atex 
gloves when handling 3alll'ples. 

A.2.2.3.3 Standard length. measurements for the f1sb and carapace length 
!lleasure.ments for· the· 3brimp were taken to the near9st millimeter prior ~o 
d13sect1on ot the ill\lscle tissue.. '"'1ole body •.,eights to the nearest :1undredth 
o:f'~ a ~' for both.: the·· f'!3b. and 3hr~ '.ler-! a·lso recorded. 111 :s-pec:u:ien:s ·,1er-'! 
~en scrubbed and z-1-n:sed !n de1on1:ed ·.ater to r9mcve any :sediment ;:,ar"!::.cles·· 
that ay have·~een.attached to tbe tissue su~ace • 

.1..2:.z.3 .. !+ · ::!.sh; d!ssection. '..as· !.:l::ttiated "'1tn. a'. cross~u-c· f.?lci:sion •.1sir-~ ?.

stainle:ss · steel scalpel nth a oarbon .steel blade. The incision penetrated. 1 
to 2 mm through the .31c:1n beg1nn1ng at a point approximately 1n line ·,nth the 
end ot the operculWll at the base ot the dorsal fin and extended posteriorly 
?&4t tbe pectoE"a1 fin,. tenl1mlting at the base ot the mml ttn. ?or -larger 
fish 1D the sample, a second incision was ma.de along the Tertebral column 
adjacent to the lateral line. The skin layer as tben peeled away from the 
tmderlying muscle ti:ssue using stainless steel forceps and the exposed ti.ssue 
was 3Cnped a1A1y using plain glass microscope slides. The prccedure was 
repeated on the tmderside ot the tuh and the total ti:,sue amcunt f?"Olll each 
f'13h a:, combined and ·~ed to the nearest llundredth (0 .o,) at a gram.. 
Between 10 and 20 fish ..,eN needed !'rem eacb. .station to obtain sutt'ioient 
tissue tor analysu •. 

· .l.z.z.3.5 Sbr1Jlq, (Sicyonia 1ngent1s) muscle tusue d:1:ssect1ons -..er-e ilutiated 
by removing the tail .section from tl:le thontx. The .surrounding carapace ws 
peeled away f'rom the mu:scle tusue, and the digestive gut '4S removed by 
making an incision along the dor:,al .surface vitb a glass mioroscope .slide. 
The gut and its contents were ,.shed away with deionized water. Prepared 
tissue was weighed to the nearest hundndth ot a gram. The precedure was 
repeated witn sutticient shrilllp to form. a composite sample of approximately 50 
grams par station. 
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A.2.2.3.6 After the fish and shrimp tissues were composited, each sample was 
divided into approximately two equal parts. One-half was placed in labeleri 
plastic "'Whirl-pak" bags for heavy metal analysis, wWile the other half was 
wrapped in hexane-rinsed, oven-dried aluminum foil for hydrocarbon anlysis. 
Both samples were then immediately frozen for later chemical ar.alyses. 

A.2.2.3. 7 Inorganic Chemistry. Tissue samples for trace metal analyses 
(arsenic, cadmium, copper, chromium, mercury, lead, zinc) were homogenized, 
weighed, and subjected to digestion procedures outlined for sediments. 
Samples fOF all analyses but arsenic were subjected to nitric acid digestion. 
Samples for mercury analyses were subjected to further digestion.using the 
potassium permanganate/hydro:,cylamine-sultate procedure, while samples tor 
arsenic analysis were fused with potassium·pyroaultate and then dissolved in 
deionized distilled water and concentrated HCl. Analyses were performed on a 
Varian 875 atomic absorption spectrophotometer following the procedures 
outlined t'or. sediments • In cases where sufficient tissue for sel)arate 
digesticm and- analyses~of arsenic, mercury, and the r-emaining heavy metals 
-.,ere not available, the priority_ for analyses was: (1)_ the suite of metals 
Cu, Cd, Cr,. Pb, and Zn;: (2) Hg; and (3) Aa. 

A.2.2.3.8 Ormie Chemistry. Tissue samples for petroleum hydrocarbons were 
analyzed according to the method of Warner ( 1976). The samJ)le was !"irst 
homogenized, weighed, and subjected to a sodium-hydroxide di~estion co 
saponify any·oiogenic lipids. The·sam~le was subsequently-extracted with 
ether several times. The· ether layers were combined, dried with magnesium 

-sulfate, and··concentrated·to 1.0 ml. The concentrated ether extract was·then 
subjected to column chromato~phy using silica gel as described in the 
procedure·.. !he:• fr.action:,,, were: then concentrated to , -ml, .. charged. with. an 
inte:-nal standard (nonane), and analy,:ffd on a Varian 6000· gas chroma~ograph. 

A.2.2.;.9 Tissue samples were analyzed for total chlorinated hydrocarbons 
(including pesticides and PCBs) according to the methods described by the EPA 
(1980). The micro-methcd consisted or homogenizing a 0.5 g sample of tissue 
and extracting with acetonitrile several times •. The acetonitrile extracts 
were combined, diluted with water and extracted with hexane (3 x 50 ·m.1) .. The 
hexane extnct3 were combined, df'ied, and concentrated to a final volume of 2 
ml. The concentrated extract was ful"the?' purified by elution through a small 
F.lorisil column with 1 percent methanol in hexane. Twc fractions were 
collected, concentrated to 1 ml and injected into the gas chromatography tmit 
for analysis. 

A.2.2.4 Phvsical and Chemical Oceanosraphic Analnis 

A.2.2.4.1 Physical oceanographic parameters (dissolved oxygen, pH, 
temperature, salinity, and transmissivity) were· recorded onto computer coding 
sheets in the :f'iel~. Chemical oceanographic water samples were analy,:ed for 
total-s'U3pended solids, heavy metals, chlorinated.hydrocarbon:,, total 
chlorinated hydrocarbons, PCBs, and petroleum bydrocarbons (~ease and oils). 

A.2.2.4.2 Total suspended solids in the seawater were determined using Method 
290C in Standard Methods tor Examination ot Water and Wastewater (APHA, 1980). 
One liter or seawater was filtered through a standard glass-fiber tilter. The 
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retained material and the tilter wre dried at 103 to 105°c. The weignt ot 
the suspended material was then determined and expressed as mg/l. 

A.2.2.4.3 Analyses ot seawater tor heavy metals were performed tollowi?lg the 
111ethods described in Plumb ( 1981 } • For all metal3 except mercury and arsenic, 
a chelation-extraction procedure was perf'or'!Zled on 100 ml of water samples. 
The extract was then acal~ed on a Varian 875 instl"Wllent. 

1.2.2.~.~ Arsenic levels 1n the seawater samples wre determined using the 
arsine generation method. Saml'les were treated with ooncentr-ated nitric daaid 
and the resultant solution aaalyzed on a Varian 875 instrument f'1tted with an 
arsine generator. 

1.2.2.4.5 Chlorinated bydrcc:arbons 1D seawater samples were extracted using 
the 111ethylene chloride/hexane (MC/hexane) procedures outlined in Plumb (1981). 
One liter ot seawater was extracted using MC/hexane .. The extract was 
concentrated and subjected to :,artitioning. using a M.orisil column. Fr-action 
! ·.as eluted id.th 5 percent 1.n ::etroleum ether·. Fraction ll ·.aas, ~luted ·.dt~ 
15 percent diethylether ti:!. ~etroleum:ither •. 

A: • .2 • .2.4.6 E'etrolewa hydrocarbon (grease and oil) levels- !%1 seawater ·,1er9 
determ:1.ned. f'ollowing Methcd 503A ot· Methods ot ~xam1na~1ou ot Water and 
Wastewater (APRA, 1980). 011 and grease wre extracted f"rom , liter '4ter 
sam:plea using tr:icblorotritluoroethane.. The wight ot :!le grease '1nd oil ·.r.is 
then determined and !'..he; ?"'!!Sul ts·, t"el:)Orted"· !n i,pm (mg/1) •. 

A.2.J QtrAUn CONTnOt· 

A~z:3 ~ 1 · Bentb.ic !nt'a'Ulla -

1.2.3.1.1 Quality control procedures start ·.r.itb appr,opr-t..ate design and 
execution ot field SSJ1&l)lirlg, u:,.cluding appropriate• station location and 
relocation. 

,.2.3.1.z Rationale tor location ot r-ateroence (Wooatro1~, site 'WB.3 3elect1on 
ot a site as tar as possible t'?"0lll the dispo:sal site :!l1 a direction opposite 
the general aet. oottom cUM"ent now. Thu f'lav was expected eo be · 
northwesterly (Bendricic.,, 1979) and so the reterence :site was selected to the 
southeast at the di.spoal sites (Fig. A-l). Tl,,o t'acton required selection of 
a· Nt~erence site aearer tbe U 5 site than desired •. Only a limited distance 
southeastward rrom the U 5 site, the head ot tha·Corcnado Submarine Canyon 
1.ntersect.s the Coroom.<10 Eacar-pment. Faunas of canyons tend to be .ucdi!'!ed 
tram those at equivaient slope depths by inshore duplac9111ent ot organ13111S 
1110re typical ot deeper water (Hartman, 1963) and are iiot wll--suited eo act as 
reterences tor disposal site 'oiotas. 1 ve't7 short dutance beyond the canyon 
lie Mexican waters. The altel"mlt1ve ot selec:ting a ref'erence site to the 
northwest was similarly ooastrainad by illput ot the Point Loma Sanitation 
District wastetield wich tlows primarily n.orthwrd along the coast (Hendricks, 
1979), and by tba La 1Jolla Submarine Caziyon. 
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A.2.3.1.3 The accuracy ot station location with the LOB.AN C system in use on 
the sampling vessel is estimated at a150 ft. or better. Repeatability 
(station relocation) is estimated at a minimum of s50 ft. In practice, 
accuracy and repeatability ot station location were increased by application 
of a maximUlll acceptable depth variation of :3 m about the station mean depth. 
Data on sample depth variability are provided in Table A-4. Loran C. 
coordinates were established during the initial August survey. During 
subsequent surveys, tbe po~ition of tbe sampling station was reestablished 
according to the known coordinates. Tidal variation was accounted tor· 1n the 
selection of each station dur-ing each suMey, given tbe tidal condition at the 
time of sampling. · 

A.2. 3. 1. 4 Criteria tor acceptance of a grab sample as adequate were: ( 1) 
penetration depth or at least 6 cm a the shallowest part ot the sample; and, 
(2) lack of evidence or "washing" or selective rem::,val of tine materials from 
the grab during retri~l. Although samples.of' 6- am penetration were taken 
.µ:id used, they were.only kept where grab success was low and·greater 

· penetration oould not- be achieved without excessive· etrort.. Average 
penetration depth -was-. 11 .3~2.5 cm.. Penetration depth measurements were· made 
rrom the· grab top to the sed:illent surface using.a pre-calibrated rule prepared 
to read distance to grab bottom.. 'Readings ware taken along grab center prior 
to removal or the ~ple from the grab. 

A.2.3.1.5 Acceptanoe·or rejection ot grab xmples waa pert'or,aed by the deck 
supervisor for each- watch. Data- r-elat!ng. to each gear drop. were recorded on a, 
benth1c grab collection recorci. Acquisition of othe~ samples·ror sediment 
chemistry, .organic, carbon,. and grain. si::e · ...as.· also. supel'""T1sed and .,,er1f'1ed by · 
the· deck:. iira. tch·, 3uperv:Lsor •. 

A.2.3.1.6 ill samples were checked 1n when they arrived at the laboratory 
immediately following field surveys. .A.ll samples were inventoried tor damge 
or abnor:i:ial1t1es, and checked for proper fixation and storage. A pre-selected 
random 15 percent of the sorted sample residue were examined by a sor-ting 
supervisor for animals passed over during sorting, and a running e~1ciency 
percentage tor each sorter maintained. Sorters having e:f't1cienc1es of less 
than 95 percent were replaced. Any additional specimens recovered dur-ing !"'e

sor-t were combined with those from the first sor-t prior to 1dent1f'1cat1cn. 
ill identifications were double-checked by the supeMising systematist. 
Questionable or uncerta.in-1dent1f'1oat1ons were oontir!Ded or CGrr-ected by the 
following outside specialists: M. Bergen- Rolothuroidea, J. Ljubenkcw -
Cn.idaria, B. Myers - Ostracoda, P. Scott - Bivalvia, J. Shralce -,.A.placbophora, 
B. Thompson - Echiura and S1puncula, S. Williams - Polycbaeta. 

A.2.3.1.7 The supervising systematist checked the identifications for 
accuracy, consistency and . s~lling. Voucber type specimens ot undescribed 
species were prepared for reference to ensure- consistency throughout the 
entire program .. 
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TABLE A-4. DEPTH VARIAnON (Ml OF SAMPLING STAnONS* 

Sanq,Ji ng Mo.nth 

Station Aug Dec Feb/Mar Apr/May• + -
OtSPOS~ 

1 169-172 169-171 166-171 168-171 169+1.S m 
2 137-139 130-137 134-138 133-137 136+2.4 m 
3 1~7-171 162-170 167-168 168-171· l6a:;'l .8 m 
4 185-188 187-188 183-185 183-187 186•1~6 m 
5 168-170 165-167 165-168 i66-l69 167+1..8 m -

RE:~RENCt 
l 169-174 165-172 165--168· .165-168 168+2.S m 
2 134-137 129-133 132-138 132-138 134+2.9 m 
4 186-187 184-189 183-188 183-188 18~.8 m 

* Unadjusteu for tidal ·,an ations .. -
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A.Z. 3 .z Fishes 

Quality Control ot the deployment and retrieval phase of each otter trawl 
sample was the responsibility of the field team leader. He verified proper 
otter trawl deployment at the beginning of each tow. The retrieval phase was 
also closely scrutinized by the field team leader to determine if any twists 
in the otter boards bad occurred during the descent. If incorrectly deployed, 
the sample was discarded and the station resampled. Presence of net tears or 
large debris which reduced the efficiency of the trawl also resulted 1n 
station resampling. 

A.2.3.3 Chemistry 

A.2.3.3. 1 All collection and bandling p~edures we:re performed 1n the field 
in accordance With Army Corps/EPA recommended procedures (Plumb, 1981; EPA, 
1979a,b; 1980) •. Collected samples were stored 1n the appropriate containers 
and. marked .. with an 1dent1.t'1cat1on number. These numbers were recorded on 
field collection sheets.and returned to the laborator-y with the samples. 
During the initial storage and transport. to the laboratory, wate~ and sediment 
samples were. stored at approximately u0 c and tissue samples were frozen. 

A.2.3.3.2 Opon receipt at the laboratory, all samples were· separated by type 
and catalogued against an enclosed packing 11st and tbe field data sheets. 
Containers·were-1nspected for integrity and numbers or labels tor clarity and 
any deviations noted •. A-systematic custodianship of S&J!IPles was undertaken. to 
ensure the samples were not· lost or misplac~~ Samples-were then stored in 
accordance .d.th Army Corps/EPA pr-ocedures (EPA, 1979a,h; 1980.) until analysis. 

A..2. 3. 3. 3 -A ·checlcout-frcm-storage procedure· was instituted to track a.l:. 
samples dur-'...ng the various 1nhouse analysis·procedures· or '4len samples· we~ 
shipped to outside contractors. Inhouse analysts signed tor all samples on 
removal from storage and noted all procedures used for individual samples 
during that analysis. Samples delivered to outside contractors were signed 
for on an individual basis. 

A.2.3.3-~ Sample preparation for ea~h analysu was performed following the 
methods outlined in Plumb (1981), EPA (197ia,b; 1980) or Standard Methods for 
the Exam1na~1on of Water and Wastewater (APHA, 1980). All sample preparation 
was conducted with clean glassware that was: (i) washed 1n Alkonox and rinsed 
1n distilled water; (2) rinsed with methanol and tben acetone before storage 
at 100°c overnight; (3) capped with kiln-tiNd and solvent-rinsed aluminum 
foil during storages and (4) rinsed with additional solvent immediately before 
use. The highest grade solvents were used in sample preparation to. reduce the 
possibility ot contamination •. The precision ot sample preparation procedures 
was checked by anal~ing si:,1ked. samples and sample preparation blanks. All 
38.lll])le containers were properly marked with an 1dentit1cation number during 
all preparation procedures to ensure that sample Qontam1aat1on or loss did not 
occur. 

A.z.3.3.5 All analyses were performed tollowing_accepted methods outlined in 
the publications previously cited. Detection limits for each analysis are 
presented 1n Table A-5. All analyses were perform.ad Within the prescribed the 
limits. RandoJDJ.y selected samples were sent to an outside laboratory ror 
inter-laboratory comparison of results. 
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Table A-5. DETECTABILITY LIMITS FOR THE VARIOUS HEAVY METALS ANO 
ORGANIC COMPOUNDS ANALYZED 

Metals 

Arsenic: 
Cadium 
Chromium 
Copper 
Lead 
Mercury 
Zfnc 

Detectability 
limits (ppnt) 

0.002 
0.002 
0.02 
a.of 
a.as 
0.0002 
0.005 

•• 01 l" and .. greasea;.. 

o;-ganics 

01 P-OOE 
01 P-DDE 
0'P-000 
0'P-000 
01 P-ODT 
P'P-DOT 
PCS 1242 
?CS 1254 
?CB t260 
A-8CH 
Lfndane. 
B-8HC 
He1Jtachl or 

_Epoxide . 
Petroleum Hydrocarbons~ 
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Oetectabi 1 i ty 
limits {ppm) 

0.001 
0.002 
0.001 
0.002 
0.001 
0.002 
0.007 
0.013 
0.0:!4 
0.001 
0.001 
0.001 
0.001 
0.001 
0.1 
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A.2.3.3.6 The reliability and precision of all instrumentation was checked 
daily. Both analytical blanks and standards were analyzed vith actual samples 
were under normal operating oonditions. The results of all analyses were 
recorded 1n a project log and maintained 1n a rireproot f'ile. 

A.2.3.3.7 All stock standards were prepared on a bi-yearly basis using the 
nigbest grade solvent:,, metals, and or-ganics. Standards for chlorinated 
hydrocarbon analysis were permanently sealed. All standards were stored under 
refrigeration and protected trom ultraviolet light. 

A.2.3.3.8 Data developed tram the Tarious analyses were examined by both 
inhouse personnel and outside consultants. Any data point or group of' data. 
points were questionable wre re-analyzed to ensure their accuracy. 

A.2.4 .DATA ANALYSIS 

A.2.4.1 Study Design 

The· S&ml)l.1%2g · stations at U 5 are· shown -in Figure A-1 • F-ive sampling 
locatioms-wereselectad tr-cm. within the disposal site. Three stations we:re 
located on.the 'bathymetr1c centerline of the site and a single station was 
positioned on t:loth the in.shore and ot"tshore nominal edges of the site. This 
configuration forms a c::ross pattern with a station located in the center of 
the·site·and transect.of three·:stations botl:I longshore and acr,oss the 
batbymetric gradient. Three stations were selected vithin the M!.f'erence- site. 
Tbese-were·tocated acr,oes- the bathymetric gradient at the :,a.me de-pth as the 
s'taticm· within the disposal site. , This surpling layout provided M!t'erence 
3tat1ous~for.·collll)ar!son: of. pbysical-cbemieal and.o1olog1cal variables at three 
depths·• w1.tl1i:1: the di:sposal site·. The~ three• 3t.at1ons-..located-along· the: same~ 
1sobatb w1th1n-the·d1sposal site~prcvided. oa-ea~~or makirlg similar comparisons 
within the disposal area. 

A.Z.~.2 Statistical Analysis 

Statistical comparisons of' sediment chemistr,- and biological variables were 
conducted with the.data from individual sur"l'er,s. The aml:rsis of' variance 
CANOVA) was used tc test tor statistical signit'icance of' obseMed di!'terenoes 
in selected variables both between sites and within the disposal site. Three 
.ANOVA mcdel.s were used. First, the t1xed-ef'fects one-way ANOVA was used to 
make comparisons among stations t'rom both the ref'erenae and disposal sites. 
Second, the one-way design ws used to test !or ditt'erences 1n selected • 
variables at tbe three lcmgsbore stations (station 1, 3, and 5) w1th1n the 
disposal site. Third, a two-way ANOVA was used to test simultaneously tol" 
ditterences due to depth and tor ditt'ei-ences between the reference and 
disposal sites. 



A.2.4.2.1 The underlying ~sumptions ot the ANOVA can be stated as follows: 

1. The measures of the dependent variable at each station ~re normally 
distributed; 

a. The-distribution of these measures in eaoh treatment population has 
the same variance (i.e., variances are homogeneous), and 

3. The errors associated with all measurements are statistically 
· independent (i.e., no spatial or temporal correlation among samples). 

However, simulation studies have shown that the ettect3 ot moderate 
heterogeneity and deviations from normality have a runi.mal effect on Type I 
error probabilities (Glass et al., 1972; Grieb, 1984). For all analysis 
presented in this MIPOrt testator homogeneity or variance were conducted. In 
those data sets which violated the assumption of homogeneity or variance, 
tran:st'ormation:s were· applied to z-"!duce the· degree of hetero;eneit7. Ul 
statistical ocmpartsons· ·~re made With data. collected during ~ 3in;l'! sur•rey-, 
and based on the· sampling ?rocedures spat!al con"9la~icn was ~ssume-.:i ~o ,e 
mnimal. ·- .... ._ 

A.2.~.2-2 tn all one-way analyses in which a sign£1cant test ~esult was 
obtained, an.!. oostertori multiple-~ange test waa performed to :denti!7 ~here 
ditt'erenoes were located among groqp :zzean.s. The Stat1.stical ?ackage f'or ~::e 
Social Sciences (SPSS;. Nie ~ &•, 1975) •..a.9 used f'or all AMOV1 tests. 

A.2.~.2.3 ~umerical cla:ss1f!ca~!on methods (C:!tfor'1 and Stephenson, 19i~) 
i:.ere, used: i.n the· analysi:s oC the· benthic. infauna data (Section:{. 3~ 3). 
Numerical cla:sa1.t"icat1on ancompasse:r a· '.-d.de· ·rariety of tecnn:!.ques· ":~ac can· '::e· 
used to d1:st1nguish groups·-ot· entities (e.g., samole··sites) according to 
similarity of attributes (e.g., species). C1sing these techniques, !he 
~imilarity ot group attributes is e:xpressed using a variety ot ~esemblance 
ceasures, including commonly used 3imilarit7 coetricients such as Jaccard, 
Bray-Curtis, Canbern metric, and Euclidean distance. Classification 'begins 
'41th the campilation of a. matrix or similarity coerr1c1ent.s (index scores) 
between all possible pairs· ot entities. Oneota variety ~r available 
clustering methods is then wsed to form a:isociation among entities and to 
graphically display groui,s ot entities with similar attributes. 

A.2.4.2.4 For all number1cal clas.sitioation· analyses presented in this ~~port 
the Bray-Curti:s. Di:s.similarity Index (Boesch, 1977) was wsed to develop the· 
initial matrix ot similarity, and the unweighted pair-groupd method using 
arithmetic aver-ages (Sneath and Sokal, 1973) was u.sed as the clustering 
strategy. The numerical cla:ss1f1cation analysis were canducted wsing a 
cmputer program developed by Tetra Tech, Ina. Many ot the programs in this 
package are modified verdons ot those presented by Andenberg r 1972). 
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A.3 RESULTS AND DISCUSSION 

A. 3. 1 PHYSICAL OCEANOGRAPHY 

This section describes the results of the vertical profiles taken at each 
station measuring temperature, dissolved oxygen, (salinity) conductivity, pR, 
and transparency (transmissivity). All water profile data are compiled in· 
Table B-1 1n Appendix B. 

A.3. 1. 1 · Temperature 

A.J.1.1.1 Historical data sources indicate that the sea surlaoe temperature 
1n the Southern California Bight normally ranges from 12.5°~ to 19.5°C 
(Maloney and Chain, 19710 with extreme ranges from 11°c to 23°c (BLM, 1978). 
These extreme temperatures are normally attributable to the local climate 

. (SCCWRP, 1973). Maximum sea surface temperatures are experienced during the 
SUDllller and fall (August - September) with minimum temperatures during the 
winter (December to FebNary). Data collected during this survey agree well 
with these historical sources. 

A.3.1.1.2 Table A-6 presents the profiling data for the surface, 100 meters, 
and bottom at each station for the !our surveys. Maxim.um sea surface 
temperatures were recorded during Survey 1 (August 1983) and ranged from 
21.6°c •to 22.5°c. Minimum surface temperatures occurred during Survey 3 
(March) and· r-anged from 14.9°c to 15.6°c. The yearly ?"ange in surface· 
temperatures was between 6.6°c and 7.4°c, depending on the station, which 
compares· favorably With that expected normally .• 

A.3.1.i.3 The temperatures at 100 m.shoved a much smaller range, as expected 
(BLM, 1978), with temperatures from 9.8°c to 13.2°c. Maximum temperatures 
were again found in August (SuMey 1) but, minimum temperatures at 100 m wer-e 
found during Survey~ (May 198~). Bottom temperatures showed a wider range 
between stations due to the differences in depth of each station. Yearly 

_ fluctuations at each station compared with those experienced at the .,oo m 
depth (2-ij°C). Maximum bottom temperatures were experienced during Sur-vey 1 
(August) while minimum temperatures were ·found during suMey 4, the same as 
the 100 m depths. These data indicate that the fluctuations 1n temperature at 
depths 1n excess of 100 mare controlled to a greater extent· by water mass 
movements and seasonal cur-rents than by the climatic heating and cooling which 
control temperatures in the upper 100 m (Chan, 1974). 

A.3.1.1.4 Figure A-2 shows the temperature profiles for each survey collected 
at the Disposal Site, Station 1. These profiles are typical of those 
collected at all stations for both items. The seasonal theMnocline between 10 
and 50 meters created by summertime heating of the surface layer (Allan 
Hancock Foundation, 1965) is well developed during Survey 1. Surveys 2 and 3 
show the absence of the any thermocline with steady decrease 1n temperature 
from surface to bottom. Survey 4 (May 1984) taken at the beginning of the 
warm season, shows the initial stages of development of the seasonal 
thermocline. 
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TABLE A-6. TEMPERATURE PROFILING DATA AT LAS 

Survey l (Aug} 
Surface 
100 m 
Bottcm 

Survey 2 {Dec) 
Surface 
100 m · 
Bottom 

Survey 3 (Mal"') 
Surface 
100 m· 
8.ottom 

Survey 4 ( May ) 
Surface 
100 m 
Bottom 

Disposal 
Station 1· Sta ti on 2 

22.J•c 
12.7 
10.3 

15.8 
11.2 
9.2 

17 .3 
9.8 
9.0 

22.2°c 
12.8 
11.2 

15.7 
10.9 
9.S 

14.9 
10.a 
10.J 

17 .3 
9.8 
9.2 
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Reference 
Station 1 Station 2 

21.6°c 
12.7 
12.1 

16 .a 
11.6 
a.7 

15.0 
10.5 
9.3 

17.6 
9.9 
9.0 

22.s0 c 
13.2 
13.l 

15.8 
u.o 
9.7 

15.6 
10.3 
9.8 

17 .s 
9.S 
9.4 

.e 
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A.3.1.1.5 No significant differences between the disposal or reference sites 
or between stations at each site in either temperatures, temperature ranges, 
or seasonal fluctuations were noted. 

A.3.1.2 Dissolved Oxygen 

A.3.1.2.1 The Allan Hancock Foundation (1965) found that dissolved oxygen 
levels in the California Bight are dependent on temperature, salinity, and 
biological processes such as respiration, photosynthesis, and oxidation. 
Dissolved oxygen values are normally near or at saturation levels at the 
surface with generally declining values with depth. 

A.3.1.2.2 Table A-7 shows the dissolved· oxygen levels at the surface, 100 m, 
and bottom for the four surveys 1n this study. Surface values ranged f'rom 8. 4 
ppm to- 10.0 ppm. Values at 100 m depths showed the concentration decline 
mentioned above with va~ues ranging from q_7 ppm to 7.5 ppm. At the bottom 
values shovl!d a.wider range (3.6 to 7.U ppm) due to the variance 1n water
depth. at each station, out continued to show declining concentrat!on ·.nth 
depth •. 

A.3.1.2.3 e1gure 1-3 shows the dissolved oxygen profiles at the t.:.2 ~isposal 
Slte, Station 1, for each ot the four surveys. Once again, the decline of . 
concentration with depth can be noted, as can a subsurface mximum bet~een 10 
m and 50 m for Surveys 1 (August 1983) and ij (May 1984). Reid (1962) tcund 
that this.subsurface maximum developed 1..~ the late spring and continued 
through the· :'all. He ooncluded that this maximum '4S tied to the 3easonal A 
variation !.n tem~erature !.n the -~;:,per- layers and was !'ound ·men the 3easonal W 
thel"!l1ocline~·..ra.s present. This seasonal subsurface maximum is a ?henomenon 
f'ound · throu~hout. 11uch <Jf· the· ?aci::1.:!.c· Ocean- .and f.3· thoui;h to be- associated --,ith· 
entrapment of oxygen·oy the· seasonal thermooline and not ~1th inc~eased 
photosynthetic activity. 

As Id.th the temperature data, no significant differ9nces 1n dissolved or/gen 
concentrations -.iere found between sites or between stations at each site. 
Values recorded fell within those described by historical sources. (Maloney 
and Chan, 1971J; Chan,. 197Zl; AHF, 1965.) 

A.3.1.3 Salinity 

Salinity measurements were taken through the . .use of a conductivity probe ·.m!ch 
measures the electrical resistivity ot the water. Salinity values were then 
calculated fl"'Om the conductivity and temperature values using a standard 
conversion algorithm. 

Salinity values 1n the Southern California Bight normally r-ange from 
approximately 32.9°100 to 3~.5°100 (AHF, 1965). Seasonal salinity variations 
are g1!nerally ~ll with highest salinities recorded during the summer and 

~ fall. This bas been attributed to the increased precipitation during the 
winter .and the greater evaporation during the summer. 
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TABLE A-7. DISSOLVED OXYGEN PROFILING DATA AT LAS 
Dashes indicate no data. 

Disposal Reference 

Station l Station 2 Station 1 Station 2 

Survey 1 (Aug) 
Surface 
100 m 
Bottom 

Survey 2 (Dec} 
Surface 
100 m 
Bottom 

Survey 3 (Mar) 
Surface 
100 m 
Bottom· 

Survey 4 (May) 
Surface 
100 m 
Bottom 

10.0 
6.8 
4.4 

8.9 

3.4 

9.i 
5.l 
3~.9 

8.4 
4.8 
3.6 

9.2 
6.8 
5.0 

9.4 

10.C 
5.2 
s.2'· 

8.6 
4.7 
4.1 
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8.4 
6.8 
6.1 

7.8 

8.9 
4.7 
:r.9 

9.1 
4.8 
4.2 

8.5 
7.5 
7.4 

8.8 
4.5 
4.0 

8.7 
5.1 
5.4 
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Figure A-4 presents representative salinity profiles for the LA 5 Disposal and 
Reference Sites. Additional salinity data are presented in Table B-1 in 
Appendix B. Wider range in salinHy was recorded during these four surveys 
than has been historically r-eported. In particular, salinities calculated for 
Surveys 2 and 4 are W1expectedly low, r-aising some question about the 
reliability of these values. Questi.onal;>le data have not been presented in the 
profile plots but all but the most questionable data have been included in 
Table B-1. Coastal waters are generally susceptible to salinitv fluctuations 
in the surface layer caused by excessive runoff, and the particularly wet 
November and December- experienced during 1983 may explain the decreased 
salinity values experienced during Survey 2. However, this effect cannot 
explain the Survey 4 results, and moreover is not normally seen below the 
upper 10-20 m. Very small errors in calibrating or reading the conductivity 
sensor· ·can lead to calculat.ed salinity nuctuations of 1-2 ppt and is a mol"e 
likely explanation ror the decreased salinities experienced throughout the 
water column on some surveys. 

Figure A-4 shows a slight salinity increase with depth and is due to the 
mixing or more· saline bottom waters with the surface water· (Maloney and Chan, 
1974). 

No significant salinity differences were noted between sites or between 
stations at each site • 

A. 3. 1. 4 Hydroiz:en Ion Concentration (pH)· 

All values-of pH at the LA5 site f.el! within the range or 7.1 to 8.6. This 
compares favorably- with the· range of 7. 5 to 8. 6 described b:V the· Allan Hancock 
Foundation re-port· ( 1965 ).. .A slight decrease in pH with depth was noted. 

Table A-8 shows the pH profile data at the.Disposal and Reference Sites for 
each survey. These data show the pR decrease with depth and the lack of 
significant pH differences between sites or stations at each site. 

Because the ocean is a buffered solution, a very narrow range of pH is to be 
expected. Large transient shifts in pH are usually associated with regions 
with sewage disposal or with transient events such as ocean disposal. 

A.3.1.5 Transparency 

Transparency measurements were made using·a standard transmissometer. Percent 
transmissivity was recorded and values for the surface, 100 m, and bottom are 
presented in Table A-9. Values averages 94.8 percent and showed little 
variation with depth. No significant differences between the disposal or 
~eference sites or between stations at each site were noted. 

A.3.2 CHEMISTRY 

Result., from the analyses of sediments, tissues, and the water column are 
tabulated at the end of this section (Table B-2). These analyses include 
metals, oil and grease, pesticides, and PCBs from the LAS disposal site and 
the reference site. Detection limits are included for each parameter 
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TABLE A-8. pH PROFILES AT LA 5 
Dash indicates no data due to equipment malfunction 
realized after return from study sites. · 

Survey 1 (Aug) 
Surface 
100 m 
Bottom-

Survey 2 (Dec) 
Surface 
100 m 
Bottom 

Survey 3 ( Mar·) . 
Surface 
100 m 
Bottom 

Survey 4 (May) 
Surface 
100 m 
Bottom 

Disposal 

Station 1 

8.3 
7.8 
7.9 

8.3 
8.1 
8.1 

8.5 
8.1 
7.9 

8.2 
7.6 

Station 2 

8.3 
7.9 
7.6 

·8.3 
7.5 
7.1 

8.4 
8.1 
8.1 

8.2 
7.6 
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Station 

8.2 
7.8 
1.8 

8.2 
7.3 
7.l 

8.5 
7.8 
7.6 

8.2 
7.4 
7.6 

Reference 

1 Sta ti on 2 

8.4 
a.a 
a.a 

8.2 
7.9 
7.5 

a , .. 
7.6 

8.2 
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TABLE A-9. TRANSMlSSIVITY PROFILE AT LA 5 

Survey l (Aug) 
Surface 
100 m 
Bottom 

Survey 3 {Mar) 
Surface 
100 m 
Bottom 

Survey 4 (May) 
Surface· 
100 m 

· Sottom·- · 

Disposal 

Station l 

96.31 
96.7 
97.2 

93 .5 
98.l 
95.5 

98.3 
100.0 
89.0· 

Station 

95.l'S 
97.7 
97.7 

100.0 
100.a 
100.a 

96.9 
96.9 
91.l 

2 
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Reference 

Station l 

96.Si 
95.5 
95.6 

99.l 
96.6 
96.3 

96.0 
88.9 
90.2 

Station 2 

95.71 
95.9 
96.4 

96.3 
99.2 
93 .2 

100.a 
86.2 
81.3 

-
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analyzed. Statistical analyses were conducted on at least 
each site, for each parameter, to test significance of the 
obvious trends existed. Analyses were performed as needed 
when no trends were obvious to f'ac:i.li tate interpretation. 
ANOVA .were conducted on the chemistry data: 

one survey from 
results when 
on selected surveys 
Three types of 

1. One-way ANOVA with all stations from a selected site included. 

2. One-way ANOVA with only stations 1, 3, and 5 from the disposal 
location. 

3. Two-way ANOVA with stations 1, 2, and~ from both the disposal 
location and the reference location. The two factors are statjon and 
type (reference or disposal). 

Multiple Range Tests were conducted for those one-way analyses with 
significant (Cl(. :0.05) test r-esults. A' test for homogeneity of variance was 
run for each analysis. The purpose of these tests is nescribed in the data 
analysis section (A.2.4). Interpretation of these results is presented below. 

A.3.2.1 Metals 

A.3.2.1.1 Sediments~ Sediment acid-extractable metals concentrations for all 
tour surveys are compared in Figure A-5 tor the disposal and reference site • 
Inspection of Figure A-5 indicates for each metal that levels at the disposal 
site ar-e elevated over levels at the ~eference stations. Siltnificant ANOVA 
tesults ( «. ::O.OS) for· hete:--ogeneity among stations and b~tween .the disposal 
and refereI?,ce,- site,· s~pport this: conclusion.. The· increase in. the· va.rianc-a· 
among replicates a: disposal site stations ove:- the r-efe:-ence stations 
.suggests spotty conoentl"'ations of the metals at the duqzp site. Significant 
differences among dump site stations,, 3, and 5 along the 170 m isobath (to 
r-emove depth trends). is additional evidence of the spotty contamination of 
metals at the dump site. There are no depth trends in the metal 
concentrations at either site. Station 3 approaches reference levels for each 
metal. This is the upcurrent station for most of·the. year and appears not to 
receive much input from dumping in comparison to natural input. 

A.3.2.1.2 Water Column. Metals were undetected in the water column analyses 
at the detection limits listed in Table A-5. Therefore, a comparison of 
disposal and r-eference site water quality conditions cannot be made. 

A.3.2.1.3 Tissues. One epibenthic macrinvertebrate and t'WD demersal fjsh 
species were used for tissue analyses. The ridgeback prawn (Sicvonia 
ingentis} was sampled during all four surveys. The Pacific sanddab 
(Citharichthys sordidus) was collected during the first two surveys, but was 
replaced wit~ the slender sole (Lyopsetta exilis) for the final two surveys 
because low catches of the former did not yield enough tissue ror analyses. 
Figures A-6, A-7, and A-8 are representative plots of metal concentrations for 
all three species. All tissue metal data are not plotted to conserve space. 
Complete metals analyses were not possible for all surveys due to lack of 
sufficient tissue. The lack of sufficient tissue results iri many cases from 
discovering faulty analytical techniques; insufficient tissue remained to 
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allow complete reanalysis for chlorinated hydrocarbons, PCBs and metals. All 
tissue metals data are presented in Tahle B-2. There is no significant 
difference (QC. :0.05) in the ooncentration of any metal in the muscle tissue 
between disposal and reference sites. The slender sole had higher tissue 
concentrations of some metals than the Pacific sanddab (Figs. A-7 and A-9, 
Table B-2). This may be due to dietary or 9hysiologioal differences between 
the species. 

A.3.2.2 Oil and Grease 

A.3.2.2.1 Sediments. Oil and grease analyses were oonducted on sediment 
samples from Surveys 2 through 4. Samples were not collected for analyses 
during the first survey. Results of these analyses for the disposal site and 
reference site are plotted in Figure A-9. Mean values of the control sites 
were compared in a one-way ANOVA test and the values for Survey 2 are 
significantly different (0(..:0.05) from Surveys 3 and 4. Therefore, Survey 2 
will not be included in the inter-pretation o·r the results. 

A.3.2.2.2 Oil and grease concentrations at the disposal s1te are not 
significantly elevated ( oc:._ =0. 05·) over the reference values. '!'he homogeneity 
among stations ( ot.. :0.05) supports the interpretation that elevated levels are 
not exhibited at the disposal site. The high mean values shown in Figure A-9 
for Station 5 from Survey 3, and Station 3 from Sur-vey 4, are the result of 
single· high values that.could be explained by sample or analytical variability 
as well as by spot contamination· at· the disposal site. Because of the lack of 
repet;.::. tion of t.~ese values at other stations in the LAS disposal site the 
former. explanation appears more ;::,lausible~-

.L3.2.2. 3 Wate?" Column. Oil and grease concentrations in the ·water column 
are below the detection limit of o., mg/l for all samples. Ther-efore a 
comparison of dump and reference site water quality conditions cannot be made. 

A.3.2.2.4 Tissues. Oil and grease analyses were not conducted on all tissue 
samples because of limited sample size. Concentrations were below the 
detection limit of 1 mg/kg .for those samples analyzed, and the data ar-e not 
included in the tables aooompanying this section. Therefore a comparison of 
dump and reference site tissue oil and grease concentrations cannot be made. 

A.3.2.3 Chlorinated Hydrocarbons 

A.3.2.3.1 Sediments. Pesticides and PCBs were analyzed at all sediment 
stations. All pesticides other than DDTs were undetected at a detection limit 
of 1 ug/kg {dry weight) in all samples. Ranges and median concentr-ations of 
selected DDTs and PCBs at the disposal site are compared with the reference 
site in Table A-10. DDT isomers that are ~xcluded do not exhibit any · 
significant elevation over reference values. Surveys 1 and 2 are not included 
in Table A-10 because an analytical fraction of the sample extract sometimes 
containing DDTs and PCBs was not anal}'2ed and added into the totals in Surveys 
1 and 2. The procedural error involved the extraction of four different 
chlorinated hydrocarbon fractions: (1) hexane fraction, (2) 6 per-cent ether 
in hexane, (3) 15 percent in hexane and (4) chloroform. Compounds ln 
fractions 1 and 2 do not clearly separate and the chemical technician· 
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TABLE A-10. COMPARISON OF THE RANGE AND MEDIAN OF SELECTED 
PESTICIDE AND PCB CONCENTRATIONS IN SEDIMENrsa 

Parameter 
( ug/kg · 
dry wt) Site Survey 3 Survey 4 

p,p'-OOE D 2-13 (2)b 2•46 (2) 
Ref 2-5 (4) 2-7 (4) 

p,p'-000 D 2-i3. (2). 2-54 ( 2) 
Ref 2-7 (2) 2 (2) 

p,p 1 -0DT D 2-22 (3) 2 ... 75 {2) 
Ref 2 (2) 2 (2) 

PCB 1242 0 7-180 (45) 7-300 (14) 
Ref 7-39 {7.). 7-33 P} 

PCB 1254 0 13-170 (43) 13-120 (18} 
Ref- 13 (13) 13 (13) 

Pcs· 1260 0 34-320' ( 34) 34-340 (34) 
Ref· 34-130 (76) 34 (34) 

" 

a 0ata for surveys land 2 are excluded because of analytical procedure 
dffferences ( see text for discussion). 

b Medi~n values given in parentheses. 

0 = Disposal site 

Ref a Reference site 

• 
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misidentified the compounds based on their respective retention time This 
likely resulted in an underestimation of values for the first two surveys. 
After the second survey, it was discovered that adding in this additional 
fraction resulted in a more reliable analysis for these contaminants, and this 
procedure was followed for Surveys 3 and 4. Limiting the discussion to the 
data from Surveys 3 and 4 results in a clearer picture of the pattern 
chlorinated hydrocarbon levels in the study sites. Chlorinated hydrocarbon 
data from Surveys 1 and 2 are included in Table B-2. 

A.3.2.3.2 The disposal site exhibits significantly elevated ( o(.. =0.05) levels 
only of P,P'-DDT in the sediments. High values of p,p'-ODD and P,P'-DDE 
reported in Survey 4 occurred in a limited number of replicates at a single 
station. Multiple range tests produced significant elevation (o<_.=0.05) of 
only p,p'-DDD at Station 1 in Survey 4. No depth.trends are exhibited for any 
isomer. 

A.3.2.3.3 Table A-10 also compares ?CB levels at the disposal and ~efer~~ce 
sites. PCS 1260 concentrations are not statistically ele•rated over :--efer~nce 
values at the disposal site based on Survey 3 results. Sur•rey u ?CB ,260 
!"9Sul t3 are significanely different ( o<.. :0. :JS) betwee.--i the LA5 disposal :!i ';e 
and the reference area, but PCB 1260 was undetected in all reference area 
samples from Survey 4 resulting in zero variance. Tois fact, cou~led ~ith the 
considerable variability in PCB 1260 concentrations observed among dump site 
stations and among :-eplicates at stations, likely accounts for the signif:cant 
difference found in Sur•rey u. Based on these :-esults and the comparison ~f 
:nedian values ;,resented in Table A-10, there appears •to be ~o justiecat:.cn ::.::: 
conclude that ?CB 1260 is statistically elevated at the· disposal site ~el.at:. ·r"! 
to :-eference··-conditions-.. !here· :.s ~o ::.epth t~end :.n-.th!:Hciistr~!:mt::.c~- or'. ?".:3 
1260. 

A.3.2.3.4 The increased in the ranges and median values of PCB 1242 and 125U 
at LAS dum? site over reference levels suggest ~ossible ele1ration of both 
Arochlor mixtures at the dump site. However, these data must ~e inter,r~ted 
with caution because of the considerable interference observed in the 
chromatographic region used to quantitate these A?"Ochlors (particulary in the 
region used for PCB 142). These interferences result from elemental sulfur 
and from additional coeluting organic residues. No statistical tests were 
conducted with PCB 1242 or 1254. 

A.3.2.3.5 Water Column. All pesticides and PCBs ~ere undetected in the T..,ater 
column at the detection limits stated in Table A-5, so that comparisons cannot 
be !Dade of the di3posal and reference sites water quality conditions • 

. A.3.2.3.6 Tissues. Inter1)retat1on of DDT and PCB result3 in tissues is 
limited to the last two surveys for the same r-easons as those stated above in 
the sediments section. The limited amount of tissue resulting in few 
duplicates per site, combined with the high variability of the results, is 
expected to result in no significant separation of these parameters from 
reference levels. A more detailed analysis than was possible under the 
limitations of this study may be able to determine trends. Table A-11 lists 
the range of selected pesticides and PCB concentrations in tissues from the 
di3posal and reference sites. Median values were not calculated because of 
the limited number of samples at each site. 
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TABLE A-11. COMPARISON OF THE RANGE OF saECTED PESTICIDE ANO 
PCS CONCENTRATIONS IN TlSSUESa 

Parameter 
(ug/kg 
dry wt) 

p,p 1 -DOE 

o,p'•OOT 

p,p'-OOT 

PCB 1242 

PCB 1254 

Species • Site 

s 0 
Ref 

L 0 
Ref 

s 0 
Ref 

L 0 
Ref 

s 0 
Ref 

.L D 
Rei'" 

s 0 
Ref 

L D 
Ref 

s D 
Ref 

L 0 
Ref 

Survey 3 Survey 4 

17 •27 14 
13-14 19-23 

66 .. 100 27-34 
72-190 46-70 

3-9 13 
9-15 9-25 

57-110 19-33 
l-50 l-12 

5-15 17 
4-12 3-8 

22-44 6-13 
2-lT 2·6~ 

12-22 3 
7-18 3-40 

3-49 3-72 
3-17 ~ -

130-240 6 
82-140 6 

240-450 6-290 
6-200 6-54 

a Survey 1 and 2 are excluded because of analytical procedure differences 
( see text for discussion). PCB 1260 was undetected at 34 ug/kg in· all 
samples. 

S = Sicyonia ingentis. 

L = Lyopsetta exi1is. 

D = Disposal site 

Ref= Reference site 
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A.3.2.3.7 There is little or no evidence of a consistent elevation of DDT 
isomer or PCB tissue concentrations at the disposal site relative to the 
Nferenoe site. Based on the tissue data SUIIIDUll'"ized in Table A-11, there are 
no readily apparent trends in concentrations. Apparent elevations of 
pesticides and PCBs vary among surveys, and among samples within each sur,,ey. 
The highest values in individual tissue samples are often, but not always, 
observed at the disposal site. The significance of these apparent elevations 
is uncertain because of the small number of samples at the reference site (1 
to at most 3 samples per survey). 

A.3.2.3.8 Natural variability in the tissue concentrations of chlorinated 
hydrocarbons may result from (1) exposuN to any of the other contaminated 
areas within the southern California Bight (discussed in the body of the EIS) 
or (2) feeding habits of individuals (for .example a marked preference of 
sediment-ingesting polychaetes over mysid shrimp) or (3) differential ability 
of individuals to ~etabolize contaminants (Jeff Cross,SCCWRP, pers. comm. 30 
Sept. 1985). Although 3tandard anal7tical techniques were used, i~suf~icient 
data on anal:rtical ,,ariability are a•railable to :nake an appropriate -:•nilua,;:.on 
of the potential natural and analytical variability at th~se sites. 

A.3.2.4 Comcarison to Literature 7alues 

A.3.2.4.1 One check on the quality of the data is to compare reference site 
values with those in the·l1terature. Table A-12 lists metals concentr~tions 
for sediments, ~c1.ter ~lumn, and tissues at control sites f:-om· 'mrious studies 
in the· southern California 31ght. Metals concentrations in sedi::!ents f~om 
both reference sites are· within the M-nge ot' literature ·ralues. ',later column 
;malyses detection· l::.mi ts- :,.re• au· ::i.bove· reported. ,11etals concentra1:ions :.:i ::~e 
literature and it follows that ~o metals .ould be detec~ed. 7~ssue 
concentrations corrected to ~et weight for Lzocsetta (17.i~ solids) ~nd 
Citharichthys (19.0% solids) also compare favorably with published values; 
both range from the less than, to slightly greater than, the •,alues listed in 
Table A-12. There are no reported values in the literature for ~icYonia or 
other panaeid shrimp. · 

A.3.2.4.2 Information on pesticide and PC13 concentrations for control sties 
in the southern Cali!'ornia Bight is scarce. However, the limited published 
values do compare with reference values in this study. Sediment 
concentrations of 3 to 70 and 2 to 40 ug/kg tor the same ODTs and PCBs, 
respectively (Young and Gossett, 1980; Word and Mearns, 1979) bracket the 
median sediment values for those parameters li3ted in Table A-10. Meaningful 
values for total PCBs cannot be calculated because PC13s were undetected in 
many sam1iles and detection limits were r-elatively high. Ranges of 11 to 101 
and 3 to 37 ug/kg wet weight for the sums of DDTs and PCBs, respectively, were 
calculated for the slender sole (Lyopsetta exilis) tissue concentrations 
reported in Surveys 3 and 4 based on an average 17.1 percent solid. These 
ranges aN included in the ranges of 6 to 20 and 13 to 43 ug/kg wet weight for 
the sum of ODTs and PCBs respectively, reported by Sherwood et al. (1980) for 
the Dover sole (Citharchthys sordidus) at a California Bightcontrol station. 
Literature data for the slender sole are not available for direct comparison. 
TheN aN no reported values in the literature for the ridgeback prawn 
(Sicyonia ingentis). Values for Pacific sanddab are not compared because of 
questions about the pesticide and PCB from Surveys 1 and 3 (A.3.2.3.1). 
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TABLE A-12. METALS CONCENTRATIONS AT CONTROL· S~T~S IN TIIE SOUTHERN CALIFORNIA BIGHT 

Metals 
Source As Cd Cr Cu Pb Hg 

Surface Sediments (ug/g dry wt.) 

Sherwood (1982) - - 13-19 8.1-9.4 3-5 -
Hershalman et. al. (1981) - 0.26-1.l 24-50 6.4-19 5.2-29 -
Word & Mearns (1979) - 0.1-1.4 6.5-43 2.8-31 2.7-12 -
Hershalman et. al. (1977) - 0:2-0~5 34-62 13-21 6.2-12 0.02-0.05 
Chen & Lu ( 1974) - 1.4-2. l 26-60 ll-18 20-78 0.04-0.09 
Bruland et. al. (1974) - l ~0-2 .o 90-150 28-35 5-30 -

Water Column (ug/1) 

DOI, (1983) - 0.0005 - <0.0034 0.0018 -
Garrison ( 1981) - 0.004 0.1 0.00 0.005 0.001 
Morel et. al. (1975) - o. 1 0.2 3.0 0.04 0.03 

-Tissues (ug/1 wet wt) 

Sherwood (1982) Dover sole - - 0.01 0.07 <0.09 -
Young et. al. (1981 

Paci fie sanddah - - 0.03-0,08 0.09-0.37 <0.24 0.05-0.16 

• 

Zn 

44-46 
32-71 

9.8-62 
54-75 
32-65 
85-100 

0.008 
0.01 

10 

1.9 

2.7-6.l 



A.3.3 BENTHIC FAUNA 

All infaunal data collected at the LAS interim disposal site and the 
corresponding reference area are presented in Appendix Tables B-3A, B-3B, B-3C 
and B-3D. Each.table summarizes the data collected in one of the four field 
surveys. The abundance of individual taxa is presented for each replicate 
sample. Additionall7, oaloulated summary information such as iildices of 
diversity, the total number of taxa and total number of i~dividuals is 
presented tor each replicate sample and for combined sallll)les within a station. 
A complete list of taxa identified in all four surveys is presented in 
Appendix Table B-3E. 

1.3.3.1 Data Analysis 

The-irit'aunal data were analyzed~ provide information on existing biological 
conditions and to detel"'!B.ine the effect of the disposal of dredged :n.ater1al on 
~enthic communities at this interim disposal site. Three 3ets of analyses 
~ere conducted. First,. biological community indices 3uch as qiver~ity, number 
ot taxa and number ot individual., ;,ere compar9d among ,ampllng 3tat1ons. 
Second, numerical classification ~ethods ~er9 used to ~xamine the :'""!lationshi~ 
among sampling stations in terms of biological community structure. T'aird, 
the correlation betveen biological and physical-chemical variables w.s 
evaluated. The focus ot these analyses '\BS on the comparison of spatial 
ditterences within the disposal site and. bet~een the disposal site and the 
reference 3tations. The result3 of these analyses are provide below. 

A.3.3.1.1 Community Indices - eour community indices -~ere calculated ~or aach 
i.nfaunal. sam-ple:. Sbannon-;.eaver· lJiversity ( Shannon. 3.0d. 'ieaver, 19uu),. 
Margalet• s 39ecie:J. Richness G~r.galef, 1957), the total number of !:axa and <;he 
total number of individuals. Sbannon-Weaver Diversity CH') and Species 
Richness (D) were calculated as: 

H' = - ~ llt1og n1 
'4 N N 

D = ,H 
ln N 

where: 
S = number ot taxa 

·N = number of individuals 
n1 = number of individuals in the 1th taxon 

·1.3.3.1.2 The mean value of these indices, calculated for each sampling 
station, 1:1 plotted by survey in Figures A-io - A-13. · The mean values and 95 
_percent confidence intervals for each station were calculated from four 
replicate samples. These graphical summaries provide a uset'ul means for 
making comparisons or the selected biological variables among collection areas 
(disposal site versus reference site} and between stations. For example, 
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Stations t, 2 and 4 are located at different depths, but each station is at 
the same approximate depth at both the disposal and reference sites (see Fig. 
A-1). 

A.3.3.1.3 As indicated in Figures A-10 - A-13, the mean values for all four 
biological variables at reference-site Stations 1, 2 and 4 were greater than 
or equal to the reported values at the .corresponding disposal site stations in 
all but two cases. These differences were not pronounced in the first two 
surveys. For example,. the mean oumber or taxa at the reference site in Survey 
1 was approximately 50 percent greater than report values at the disposal site 
(Fig. A-10). 

A.3.3.1.~ Examination of these plots also indicates consistent differences in 
the mean values of all variables between Stations 1, 3 and 5 within the 
disposal site. These stations are all located on the bathymetric centerline 
of the site (Fig. A-1) at a depth of approximately 170 m. Reported yalues for 
all variables were always lowest at Station 5 which is located at the northern 
edge of the site, and in all but one survey the maximum values-were observed 
at the southern edge of the si~e (Fig. A-1) .- Thus, an increasing gradient in 
species richness, number of ta.xa and number of individuals was observed along 
the north-south centerline of the disposal site. 

A.3.3.1.5 Observed differences 1n the four community indices were tested for 
statistical significance~ The results ot two sets of analyses are described 
below. First, the observed differences in comm.unity indices between Stations 
1, ; and 5 within the- dis-posal site weN tested w::i.th the _one-way ANOVA • 
.5econc!, a two-way ANOVA was· used to test simul taneouslj• for- di!"fer-ences d_ue to 
depth .. w"ithin sites and·: for· differences- in the mean, V'alue of community indices 
between the r-eference- and disposar sites. The ~esults of these analyses are~ 
swnmar12ea in Table A-13. 

A.3.3.1.6 The· results of the one-way ANOVAs presented in Table A-13 ·in~icate 
the statistical significance of observed differences in the val~es of all four 
community variables at Stations,, 3 and 5 within the disposal site area. 
Observed_differenoes 111 both number of taxa and number of individuals were 
statistically signifieant in all but one survey, and species diversity among 
the thr~ stations was significantly dif'f'erent 1n two of the four surveys. 

A.3.3.1.1 In those~ses 1n which a significant ANOVA test result was 
obtained, on.!. posteriori multiple-Mmge test was per-formed to identify where 
differences were located among the group means. The results of these tests 
for differences in the mean number of taxa and number or individuals among 
disposal Stations 1, 3 and 5 are presented in Table A-14. As indicated 1n 
this table, tbe mean number of taxa at Station 3 was significantly higher than 
at Station 5 in eaah of the three surveys compared. The number of tam at 
Station 1 was always intermediate between Stations 1 and 5, and the mean value 
at this station formed a significant subset with one of these stations or 
both. Similar results were obtained for the comparison ot mean values for 
number of individuals among the three stations (Table A-14). The abundance of 
organisms was always greatest at Station 3, and the differences between the 
Stations 5 and 3 were always statistically significant.· . 
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TABLE A-13. RESULTS OF ANOVA TESTS FOR DIFFERENCES IN THE MEAN VALUE OF 
BIOLOGICAL-COMMUNITY VAR !ABLES 

-r,,1n .. wAY ANOVA 
SURVEY VARIABLE ONE-WAY ANQVA 

.(Source of Variation) 
(Location within Oumpsite) Depth Type Deoth X I ype· 

1· Diversity (H 1
) 

.1 n.s. * n.s. 

Species Richness (0) • * n.s. * n.s. 

No. of Taxa ... n.s. * n. s •. 

No. of Individuals * n .. s. ... n.s • 
. 

. 2 2 Diversity (H 1
) n.s. n.s. 1P n.s. 

Species Richness (0) ... n.s. .. 
! n.s. 

~o. of Taxa • n.s. ... n.s . .. 

No. of Individuals. ... n.s. n.s. n.s. 

I 

i -- I I ..... Diversity (H' ) I :\'' ' n·. s. i ~' n.s. ,J ' 

Species Richness (0) * n.s. * n.s. 

No. af Taxa n.s. n.s. * n.s. 

No. of Individuals n.s. n.s. n.s. n.s. 

4 Diver~ity {H' ) n.s. n.s. * n.s. 

Species Richness (0) * n.s. * n.s. 

No. of Taxa * n.s. 1P 1P 

No. af Individuals • n.s. n.s. * 

l Statistical test results significant at p = a.as 
2 Statistical test results not significant at p = a.as 
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TABlE A-14. ONE-WAY ANOVA RESULTS FOR COMPARISON OF THE-MEAN NUMBER 
OF TAXA AND NUMBER OF INDIVIDUALS AMONG DISPOSAL SITE STATIONS l, 3 

.. AND 5. Values enclosed in the same symbol (circle or square) are not 
significantly different by a multiple-r?nge test. 

Mean Number of Taxa/0.l m2 

Station 
Survey 5 1 3 

1 8 B B . 

. 2 8 8 B 
4 8 8 B 

Mean· Number of Inctividua l s/0. l m2 

Station 
Survey 

' 
5 1 . 3 

l 8 ~2] 1375.5 I . 

2 8 8 I ~8-2 I 

4 G 8 EJ 
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A.3.3.1.8 The results of two-way ANOVA tests for differences 1n the community 
indices due to depth and type ot station (reference of disposal site) aMt 
presented 1n Table A-13. these results r-eflect the differences observed 1n 
the plots ot these data {figs. A-10 - A-13). Mean values of these-variables 
did not differ significantly over the range of sampling depth (140 to 190 M), 
but the values of three of these variables (Diversity, Species Richness and 
Number ot Taxa) showed significant differences associated with sampling 
location. The values of these three commwiity indices at the reference site 
were signif'icantly higher than the reported values at the disposal site 
sampling locations. In general, there was a lack of evidedce for depth I 
sample-type interaction, and it appears as~ the effects ot sampling location 
(.reference or disposal site) are not intluenced by sample depth. 

A.3.J.1.9 An example ot the observed ettects of sampling location indicated 
in the two-way ANOVA is presented 1n Table A-15. The mean number of taxa per 
replicate sample at Stations. t, 2 and 4 within the reference site !3 compared 
rlth tbe :nean value observed at the co~sponding 3tat!on3 ·dthi!l !:he d!sposa: 
area. the inean number- of eaxa at i:he '"8£erence site ·4.s on ':.he av~rai;e 
approximately 38 percent greater than the number of ':.aXa obsel'"Ted at the 
stations ~thin the disposal site. 

A.3.3.1.10 As shown 1n·Table A-13, significant di.fferences betveen the 
rererence and disposal sites for the number of individuals per replicate 
sam:ple were observed only 1n Sllr"'Tey l. The aiean values f'or this •rartable 
wh1ch were compared in the t-:.ro-wiy ANOVAs are presented !.n Ta.ble A-115 ~ Large A 
diff'erenc·es· .. ere observed .bet-.,een the· .:-efar-ence and disposal 31 t.es i.."l the • 
(irst survey •. aowever, in the :"'emaining sur"'ITeys ~he difrerence in. :he ~ear. 
nu.mber··or.· individuals· between_ r.he,· r-eterence• and. ,113posal. sites ·.ia.s, :'"<!duced.-
and. eor tive of the .3amples the ·ralues :"'ecorded at the -.Usposal Ute o?xceeded 
these at the oorr-esponding Mtference location. 

1.3.3.1.11· Numerical Classification - Numerical classification methods 
(described 1n Section A.2.~) were used to define groups of sampling stations. 
(entities) based on similarities 1n the abundance of intaunal organi:,ms 
(attributes}. These analyses were conducted tor each survey wi_th r-eplicata 
samples combined at each station • 

.A. •. 3.3. l. TZ The results ot the numerical alassifications conducted f'or each 
survey with sampling stations as entities are presented 1n Figure A-11.J. For 
each survey, the similarity 1n infaunal species composition among eight 
stations (five disposal-site and three reference-site stations) is depicted in 
dend.rograms. For each survey, these stations can be partitioned into three 
groups. These group selections ·.ere made by drawing a line across the 
dendrogram·at a selected level ot simi.larity and defining as a station-group 
each branch ot the dendrogram crossing that level of similarity (Fig. A-14). 
Using this criterion, the same three groups of stations, designated A, 9 and 
C, were identified 1n each survey. Group A consisted of the three stations 
located within the reference site. Group B consisted of disposal-site 
Stations 3 and 4, and the third group {Group C) consisted of Stations 1,'2 and 
5 within the disposal site. The location of each of these eight stations are 
depicted 1n Figure A-1. 
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TABLE A-15. COMPARISON OF THE MEAN NUMBER OF TAXA PER REPLICATE SAMPlE AT 
THE REFERENCE- ANO OlSPOSAL-SlTE SAMPLING LOCATIONS 

MEAN NUMBER OF TAXA/O.lm2 
SURVEY STATION REFERENCE SITE DISPOSAL SITE 

1 1 84,75 (57~61-111.89)* 56.75 (46.74-66.76) 

2 82.25 (S8.93-105.57) 50.25 (53.S8-66.92) 

4 81.00 (69.31-92.69) 46.75 {37.62-55.88) 

2 1 86.75 (65.24-108.26) 65.00 (44.09-85.91) 

2 83,75 (76,59-90.91) . 75.75 (62.93-88.57) . 
4 78.50 (71,45-85.55) 60.50 (56.71-64.29) 

3 l 67.75 (55.61-79.89) 50.25 (2l.6S-78.81) 

2 45.75 (34.93-56.57) 47,75 (10,46-85.04) 

4 64.SO (Sj.74-75.26) 50.75 (40.25-61.25) 

4. 1 93.50. (6T.3l:-ll9.69) T 7 s· ( , 1 .. 2 - • 9 a , " • .. • .:> '!"/l,,. ') 

2 a2.2s· (i4~as-a9.65) 6i.OO (29,39-104.6!) 

4 81.00 {61.18-100.82) 68.75 (57.85-79.65) -

• 95: Confidence Interval 
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TABLE A-16. COMPARISON OF THE MEAN NUMBER OF.INDIVIDUAL ORGANISMS PER :A 
REPLICATE SAMPLE AT THE REFERENCE- AND DISPOSAL-SITE SAMPLING STATIONS • 

MEAN NUMBER OF INOIVIDUALS/O.lm2 
SURVEY STATION REFERENCE SITE Ol"SPOSAL SITE 

1 1 505.75 (226.75-784.75)* 262.75 (215.18-310.32) 

2 509.25 (91.10-927.40) 379.75 (214.95-544.55) 

4 411.25 (342.14-480.36) 225.75 (172.61-278.89) 

2 1 492.75 (233.32-752.18) 354.25 (219.94-488.56} 

. 2 553.25 (509.37-597.13) 456.25 (322.32-590,18) 

4 394.75 {346.73-442.77) 455.75 {386.44-52i .06) I 
•n• -- ..,. 

3 1 271.50 (208.21-334.79) 277.75 (-63.50-619.10} • 

2 133.25 (73.06-193.44) 181.75 (-3.41-366.91) 

4 177.75 (133.47-222.03) 180.50 (87.7~-273.27) 
I • 4- r sos:. oo·. ( 349:-.J2-86o. 57~ 320~00-(149.73-,90.24) 

2 631.25 (420.54-841.96) sas. oo· ( 386. ss-7 83. 45) 

4 446.25 (200.87-691.63) 648.25 (313.42-983.08) 

*. 
95% Confidence Interval 
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A.3.3.1.13 These numerioal classification results indicate the existence ot· 
consistent differences between reference and disposal-site benthic infaunal 
communities. These results also point to di.f'terences in infaunal community 
stNcture between Stations 3 and 4 (Group B) and Stations 1, 2 and 5 (Group C) 
within the disposal site. In an effort to account for these differences, 
values of the previously defined community indices as well as the physical 
(i.e., sediment) characteristics of the habitats within each of the three 
defined groups were compared. The data from Survey 1 weMt also used in an 
inverse numerical classification analysis, i.e., with individual taxa as 
entities and the abundance at stations as attributes. Nodal-analyses were 
then used with these data to describe differences among gr-oups ot stations on 
the basis ot the occurrence and abundanace of members of the defined groups of 
taxa. 

A.3.3.1.14 Consistent d1t'ferences 1n the values of computed community indices 
(see A.3.3. 1) were evidence among station Groups A, B and C (Fig. A-14). !n 
Table A-17, the mean values of' Shannon-Weave Diversity, Number of ~axa and 
Number 0£ !nd:!.•riduals are presented by individual stations ·,1ith1n· these t:hr<!e 
g?"Oups. .\dd1tionally, ':.he rank ,e these stations based on the ~omputed ·ralues 
a~ shown for ea~h survey. In Most surveys, the largest '1l!lues tor ~ach 
int"aunal community index usually oc~ur:-ed in stati-on GMup ,\--., !:i :1al!" the 
survey-index Mmkings presented in Table A-17, the stations within the 
r-eterence site were ranked 1, 2 and 3. Additionally, large values !"or these 
V'Sriables were consistently observed at Stations 3 and ij within the disposal 
site (Group 8). These two stations also showed close associations ·-nth the 
reter9nce stations !n the ~umerical classifications (Fig. A-lij). :'he lowest -· 
values· !."or·· these'• ~om-puted· indices •.;er-~- aJ.:nosc. al-;my::, t"ound L"l Grou~· ·:: -

·consis'ting of Stations l 1 .2 and 5 "'1t}'11n the disposal site. !n par"!.!cular-, 
~he. "!.owest: "~·lues f':,r number· :,t· taxa·,. !lumi:ler·· of ~d1•.r1dua:l;J =md .. :.!:!.-:P.?":Jity ·..;erg 
;ilDSt er-equenel1 round at.Staeion 5 ~ithin Croup c. 

A.3.3.1.15 The sediment grain.size characteristics at the sampling stations 
(F~g. A-1) are :,resented in Tables A-18 - A-as. Similarities we?"':! obseMed 
between disposal- and Mtference-site sediment characteristics based on the 
percentage ot material in the gravel, sand, silt and clay components. 
Generally, sediments at all.stations exhibited large proportions of ~0th sand 
and silt. However, ·based on the sediment grain size distribution in one-unit 
phi intervals over the range -1 to +13 (Tables A-22 - A-25), distinct 
differences were observed between reference-site ad disposal-site stations. 
Cbaracteristioally, the reference-site sediments were composed primarily of 
very fine sand to coarse silt (phi 1nter-tals 2-5). The larger sed:!.!nents (phi 
inteMals greater than 2) represented less than 2 percent of the total in all 
but four reference-site samples. Likewise, a consistent pattern ...as observed 
1n the small contribution of vef7 e1ne sediments to the total. At the 
disposal-site stations, sediments were generally well distributed over the 
ditterent phi interals, and both the coarse and fine sediment intervals were 
well represented at all stations. Ditterenaes in the distribution of 
sediments, however, were also observed among the disposal site stations. 
Stations 3 and ij consisted primarily ot coarse silt and exhibited a greater 
similarity to the reference-site stations than to disposal-site stations 1, 2 
and 5, which consisted primarily of ~edium to fine sand. 
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TABLE A-17. MEAN VALUES OF NUMBER OF TAXA 9 NUMBER OF INDIVIDUALS ANO 
SHANNON-WEINER DIVERSITY FOR INDIVIDUAL REPLICATE SAMPLES (0.1 M2) 

: 

Grour:,1 A B C 
!Survey 

Stltion2 Rl R2 R4 D3 04 D1 D2 DS 

Numbe,. af 3 Tau · 
(nnk) 

l 84.7 S2.2 81.0 . &Z.5 46.7 56.7 60.2 34.0 
(1) (2) (3) (4) (7) (6) (S) . (8) 

2 86.7 83.7 78.S 76.2 60.S · 65.0 75.7 - 53.S 
(1) (2) (J) (4) (7) (S) (5) {S) 

3 (iJ .7 45.7 54·.s 57 ;s 50.7 S0.2 47 .7 36.7 
(1) (7) (Z) (3) (4) (5) (6) (8) 

4 ··91~5 82.S- 81.0 'fl.Z 58.7 41.7 67.0 39.l 
(l) (3) (4} (Z) (5} (1) (6) (8) 

Nunber af· Individuals 
. (1"1nk) 

. -505.7 509.2 41!..Z 375.S Z25.7 i 262.i 379 .7 154 .i .;. 

(Z) (ll (3) (5) (7) i (6) (4) (8) 
I 

z 492.7 · 553.Z 394.7 638.Z 456.i ! 354.Z 456.Z 373.0 
(3) (Z) (6) (1) (4) (8) (5) (7) 

3 271.S 133.Z 177 .7 155.S 180.S 277 .7 181.7 166.7 
(2) (8} (5} (7) {4) (1) (3) (6) 

4 605.0 631.Z 446.Z 752.5 648.Z 320.0 585.0 469.0 
. (4) (3) {7) (1) (2) . (8) CS) (6) 

Diversity 
(!"&rile) 

l 5.16. 5.04 5.19 4.89 4.48 4.76 4.57 4.10 
(1) (2) (3) (4) (7) (S) {6) (S) 

2 5.08 4.97 S.%3 4.39 4.31 4.56 4.81 4,38 
(2) (3) (1) (6) (8) (S) (4) (7) 

3 5.02 4.81 5.13 5.24 4.90 4.44 4.51 4.10 
(3) (5) (2) (1) (4) (7) (6) (8) 

4 5.13 4.73 4.95 4.68 4.08 3.14 3.93 . ' 3.49 
(1) (3) (2) (4) (5) (8) (6) (7) 

1statton g?'Ouos defined on the basis of n1111erieal class1f1eat;on results fFigVl"e A•l4). 

2station designation: R • Reference site; D • D1sr:,osa1 site. 
3stat1ons are ranked within eaell sul"Vey on the basis of CClll!Outed ~alues of the indicated 

eo11111untty index. · 
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A.3.3.1.16 To demonstrate the observed dif'terences in infaunal community 
structure among the three groups of stations, the data t'rom Survey 1 was used 
to compare the oacurrence and abundance ot individual taxa among the 
identified groups ot stations. Three analyses were conducted. First, an 
inverse numerical classification was performed to identity groups of taxa with 
similar distributional characteristics among the sampling areas (stations). 
Second, nodal analyses were conducted to identity those assemblages of 
organisms which showed the most consistent differences 1n their distributton 
among the stations. 'lbird, the abundance of these groups of organisms was 
tabulated for the three groups of stations (A, Band c, see Fig. A-14) 
previously defined. 

1.3.3.1.17 The seventy-two most abundant infaunal taxa were selected for the 
inverse classif'ication analysis from the 298 ta:xa identified in Survey,. 
These taxa represented over 90 percent of all the individuals enumerated in 
this survey and included all taxa present in at least 12 of the 32 individual 
replicate sallll)les. · A. listing o-f these taxa, their abundance, the ?roportion 
or the· total number of rnd1vidual3 enumerated _in the survey represented ~Y 
these taxa, and their trequency·or occur!"ence 1n individual replicate samples 
!s- presented in Table. A-26 •. 

A.3.3.1.18 The r-esults of the inverse numerical classification ~or Sur"fey 1 
are presented in Figure A-15. The selected taxa were partitioned into 1 
Species Groups by drawing a line across the dendrogram at the indicated level 
ot similarity. The use of this ~ethod for defining species groups excluded 
31:c taxa ·.mich joined these· groups at· lower levels of 31milarity. The sev,gn A 
species-groups defined ~n- ligur9 1-15 ~ere use<1 in nodal analyses (3oesch~ -w 
1977) to· demonstrate~ differences- in. infaunal assemblages among the three ·. 
previously,det'ined groups of 3tations·.(Groups,A; 3 and•C;. ?'ig. A-iU). :":1e 
index ot constancy was~ used to express· the degree• of station-group and 
species-group coincidences tor each.species-group and station-group pair. The 
degree of constancy of taxa in particular station groups 1s expressed as: 

•1J C1j =-
n1nj 

= number of' occurrences ot members of species _group i in 
collection group j 

: number of taxa in species group 1 
= number of stations in station group j 

A.3.3.1.19 The nodal constancy diagram for this analysis is presented in 
Figure A-16. 'l'he value of the oonstancy index is arbitrarily graded as very 
high, high, 1110derate, lov and very low based on the proportion of the number 
~ occurrences of taxa in the station group to the total possible number of 
such occurrences •. The dimensioru, (width and height) of each cell in the 
constancy diagram are drawn proportional to the aumber of taxa in the species 
group and the number of stations in eacb station group. 
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1.3.3.1.20 The results ot the nodal analysis summarized 1n Figure A-16 
demo11Strate inf'aunal commU11ity differences between the tbree station groups. 
All seven species groups were wll represented in samples collected at the 
reference site (station Group A). Therefore, none of the three station groups 
were characteri.zed by taxa ',ilhich are well represented within a particular 
group and not elsewhere. The major difference between the disposal site 
(Group A) and the reference sites (Groups B and C) ws the occurrence of taxa 
from Species Groups 2, 3 and 4. Dif'f'erences 1n the occurrence of' these taxa 
were also evident among stations within the disposal site (Groups Band C). 

1.3.3.1.21 The nodal constancy diagram provides ill:f'ormation on the patterns 
ot presence or absence of' taxa am0ng the station groups. Quantitative data on 
the abundance of' taxa f'rom Species. Groups 2, 3 and 4 at individual stations 
within Site Groups A, B and C are presented in Table A.-21.· A.s indicated, 
large differences between the reference and disposal sites were found in the. 
abundance of' taxa from Species Groups 2, 3 and 4. Large di:f'f'erences in the · 
abundance ot the taxa from Species Groups 3 and~ were also f'ound between 
station Groups A and B ~ven though the trequency of occurrence of these taxa 
was similar. 

A.3-~3.1 ~22 . Correlation Analysis • Special sampling gear was used L'l these 
field surveys wilich allowed int'aunal samples and sediment samples ~or 
physical-chemical analyses to be Qt'.)llected in tandem. i1tty-thr~e of the 128 
samples (~1 percent) collected in the tour surveys r-epresent paired infauna/ 
sediment samples. The data from these 53 samples were used to determine the 
oorrelation between biological and environmental variables. 

J..3.3.1.23 A summary at· ·t.t:te correlations :hat. e~:t,sted oet..,een ':he i:i.faunal 
community indices and. environmental ,,ariables measured. during this. study is 
;,resented in Table· .\-28 •. Statiseica·lly· :31gnif'icant· col"'!"9lations ·-1er'!!' cbser•,ed 
between in:eaunal community indices and the proportion o~ ~edium9 fine, and 
very tine sand in the sediments. Species Richness, Number of Taxa and Number 
of Individuals were negatively eo"'9lated with the proportion or very fine 
sand in the sediments. These result:s _generally support the previous 
observations concerning the etf'ects ot station looation on these infaunal 
cOlll'lllUl11ty indices. Both the number- o'f taxa and number ot individuais were 
highest at stations within the reference site were sediments had a large 
~0111ponent ot vef7 tine sand. The lowest values tor these community i_ndices 
7-'ere t'ound at Stations,, 2 and 5 within the disposal site where the sediments 
were primarily medium sand ( pbi interval 1 -2) • 

1.3.3.1.24 The results ot the sediment chemistry analyses presented 1n 
Section A.3.2 indicated that sediment metal concentrations within the disposal 
area were signiticantly elevated above the r-eterence-site. However, the 
results presented 1n Table A-28 do not indicate that the elevated metal 
concentrations have atf'ected the benthic in:f'aunal community. Toe only . 
statistically signiticant correlations between sediment metal concentrations 
and intaunal 00mm.U11ity indices were the positive correlations between arsenic 
concentrations and Species Richness, Number of' Taxa and Number of Individuals. 
However, other results not presented in Table A-zq indicate that arsenic 
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TABLE A-27. ABUNDANCE OF TAXA FROM SPECIES GROUPS 29 3 ANO 4 AT 
STATIONS WITHIN SITE GROUPS A, B AND C 

Station 
Grouol A s C 

Species Grouo 
Station2 Rl R2 R4 03 04 01 02 05. 

2 -
Monobrad'liun oarastt1111 49 '37 6 17 1 10 6 2 
TClllbul"ChUS redonooensis 39 19 3 14 1 4 6 . 
Spnae!"'Osyllis brandhorsti 56 17 1 - - 1 4 . 
ftepntys cOl"Tluta fr·anct scana 1'37 61 175 13 21 'D 8 2 
P1sta d1sjuncta 33 13· 4 3 z 3 1 -l.es,tostyl is ~p. £ af flllC 19 15 5 - l 3 9 2 
Amygdal1111 pall1du1un 19· 14 5 8 z 4 4 l 
Acesta S1111Dla: 9 l& 1 2 - 5 2 l 
61ycera caottata- 4 9 2 3 . 

ii 
z 2 

BathylebeMs ea11fornica 10 30 8 - l 2 2 
Cadulus..~uadr1ftssatus- 15· ·26 5 I - l l . 
Monoculodes enarginatus 23 33 4 i l . 4 4 
Eucnone incolor 10 26 z I z 2 7 9 5 I 

Sarsonupnis parva 13 s··· 2 - - 1 6 1 

3 -· - I Hetl!l"CDl'loxus ocu l atus 13· A • 19 I a JI - -.. '- [ I • I Eudorella oacif1ea .. 14 . ·7. I 14 I .5 I 3 l . ' I l -
l<!yriochele graci lis .. 16. 21. ! 19 I 6 l l ! I 3 -
?~axiileila gi"ac11is s I - , .... 17 t ;· ! I b . '-

I , - .. 
Tel'"l!Del11des stroea1 .. 

15 6 s I 3 7 l - -
&nath'ta SD. 17 5 11 i .- 8 4 3 4 
Anq,ni~ondl"ius granulosus 13 l 9 I 6 1 4 9 l 
Onuon1s SD. 3 4 13 I 9 - 5 5 l 
Sf1aohasma ge11inatt111 8 1 l1 I 5 9 - 1 1 
Amunipno11s squeata 3 z 7 8 s - - -
Ph0110C:a,halus "anilfs 20 - 6 l5 3 - - -
Daugalop1us aa,hacantha 12 11 - 19 3 . . . 

4 I 
I - 1 

Nenel"tea unid. 49 I 24 l· 19 115 9 4 5 7 
&lycera sp. 50 35 25 6 6 11 8 8 
Parmricnospia pinnata 34 36 Z2 4 l - z . 
Ampe11sca unsacalae 30 35 36 5 -9 - - -P~u.fllella aff1n1s pac1f1ca 37 23 23 12 6 . - -Pholoe glabl-a 28 12 13 17 7 5 16 2 
Rut1der111a lomae 36 14 3& 8 z l 18 1 
Nematoda unid. 60 11 42 - 1 4 3 6 
Le,tognath1a SD. 8 of MBC 60 10 4S 3 - . . . 
1..e,tognath1a sp. A af "9C 73 17 33 4 l - - -Axfothella l"Ubrocincta 33 34 58 - z 2 34 1 
Amphiura rcystata 30 19 39 28 7 9 z . 
C1M"Ophorus branchfatus 25 . 52 33 29 6 l 6 

1stat1on groups defined on the basis of nuaer1ca1-class1f1cat1on rtSults 
(Figure A-14). . 

'station des1gnat1an: R • Reference site; 0 • Disposal site. 
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TABl.E A-28. PEARSON PROOUCT--MOMENT CORREl.AT!ON COEFFICIENTS BEiWEEN saECTED 
INFAUNAL COMMUNITY INDICES AND PHYSICAL-CHEMICAL VARIABLES. Correlations 
based on 53 samples. 

Grain-Size Characteristics .. Species . · Species Number Number 
(phi Intervals} Diversity Richness of Taxa of r·ndividual s 

Medium Sand -0.1739 .. Q.3960 -0~4034 .. Q.3493 
(01-02) Ps0.106 P-0.002 P•0.001 P=0.005 

Fine Sand · 0.0800 ..0.1193 ..0.1652 · -0.2532 
(02-03) P-0.285 ?~.197· P=0.119 P=0.034 

VerJ Fine Sand 0.0371 0.4101 0.4723 0.4857 
(03-04) P-0.396 P-0.001 P=0.000 P=0.000 

Coarse· Silt 0.1285 0.1659 ().1765 0 • .!.750 
. (04-05) P=0.180 P=0.118 P=0.103 P=o. :as 

Medium Sfl t ...0.0016 ...0 .0373 -0 .. 0572 -0.0!6'1 
(05-06) P-0.496 P=0.395 · P=0.342 P=0.371 

Sediment Metal Concentration 

Cu 0.0073 ~0.09~4 -0.ll:0 -0.1471-
?=0.479· '.l=0.251. ?=0.206,- ?=O • .!..4T 

Pb 0.0565 0.0019 -o.0156 -O.0il8 
P-0.344 P-0.495 P=0.456 P=0.305 

Hg ·0.0829 0.0111 -o.aosa -O.0i40 
P•O.Z99 P-0.472 P~.486 P=Q.319 

Zn 0.0180 -0.0196 -0.0037 0.04i6 
P-0.449 P•0.445 P-0.490 P=0.368 

As -0.0484 0.3175 0.3947 0.4415 
P-0.373 P-0.015 P=0.003 P=0.001 

Cd 0.1287 0.1036 0.0946 0.0177 
P-0.179 P-0.230 P-0.250 P=0.450 

Cr 0.1043 -0.0397 -0.0844 -0 .1746 
P•0.229 P=0.389 P=0.274 P=0.106 

Sa1111J 1 e O epth 0.0718 -0.1632 -0.2097 -o .2547 
· P=0.305 P=0.122 P=0.066 P=0.033 

•-
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concentrations are highly correlated with the percentage of silt in the 
sediment. Previously, it was shown that these infauna! indices are also 
positively corre~ated with silty sediments. 

A.3.3.1.25 A statistically significant negat_ive correlation was also observed 
between station depth and number of individuals. This result supports the 
information presented in Figures A-10 through A-13 on the relationship between 
depth and number of individuals within the disposal site. 

A.3.3.2 Sumnary 

The results presented in this section indicate tbe existence of differences in 
the benthic in!'aunal commuity between the reference- and disposal-area 
sampling sites and between sampling sites within the disposal area •. Graphical 
and statistical methods were used to demonstrate the existence or elevated 
values at the reference site for three community indices (Diversity, Species 
Richness and Number of Taxa.). Statistically, signif'1cant differences in both 
number of taxa and number of individuais were also identified between stations. 
within the disposal site. Numerical classification analysis was used to 
identify consistent differences in the inf'aunal community characteristics 
between the reference and disposal sites. These differences were related to 
both the occurrence and abundance of dominant infaunal taxa. 

A.3.3.2.1 These observed biological differences were attributed to 
differences in sediment gr-ain-size characteristics and sampling depth. There 
was no evidence that the observed biological. differences were related to the 
accumulation of toxics (!..e., metals) within the sediment. 'Ihe major 
difference in the sed:iment*characte~istics between the reference and disposal 
sites was the greater· percentag-e· oCsancL in the· disposal-site sediments~. 
Based on the modling results of the dredge-spoil plume during dumping 
(Appendix C), the deposition of sand sediments within the disposal site is 
possible. However, given the differences of sediment grain-size 
characteris,tics within the disposal site· and the lack of information on the 
specific location of dumping activities there is insufficient evidence to 
attribute observed biological differences to aredge-spo1l dumping. 

A. 3. ~ DEMERS AL FISH ANO E:? IBENTHI C MACROINVERTEBRATES 

A complete list, enumerated by spec1es, of fish and 1nve~tebrates captured in 
otter trawls at the LA 5 disposal and reference sites during each of the· four 
sampling periods is provided in Appendix B, Table B-4. The following sections 
sumnarize the discuss these data in a manner com.ensurate with the non
quantitative nature of the sampling. Because the primary purpose of the 
trawling was to collect animals for tissue contam1nant analysis, we did not 
attempt to sample in a rigorous quantitative manner (by carefully measuring 
the area s1iiept by each trawl, for example). Therefore, the data cannot 
support detailed quantitative analysis of density, diversity, biomass, etc. 
The data can be used, however, to characterize in general tbe f1sb and 
epibenthic macrinvertebrate fauna of the sites by assessing major ·trends and 
patterns in principal species present, number of species, and overall 
abundance. 
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A.3.4.1 Demersal Fish 

A.3.4.1.1 Overall Charaoterization. Table A-29 shows principal species, 
number ot species and total number of' individuals of' demersal tish captured in 
otter trawls at the LA 5 disl)osal and reference sites, broken down by sampling 
period (season) and depth of' trawl station. In all, sampling at these two 
sites produced 45 species representng 19 families. Miller and Lea (1972) list 
481 species 1n 129 fand.lies as occurrlag in southern California (Pt. 
Conception to Mexican border). Earlier, 1110re extensive studies of' demersal 
fish have reported 213 species 1n 66 families (Horn, 1974 and 121 species in 
41 families (SCCW"RP, 1973) • The present study, therefore, represents a · 
minority of' the scuthem Calitomia demersal fish fauna, which is not 
surprising oonsidering the limited depth range {135-186m) and duration (64 
mostly 5-m:lnute trawls) of' the sampling. 

A.3.4.1.2 In terms of' species composition, the trawl catch ws dominated by 
flatfish (primarily ~amil7 ?leuronectidae) and ~ockfish (Scor"?aenidae) (Table 
3-4). Numerically, one 3pec1es, the slender 3ole (Lyoosetta exilisl ·..ra.s 
part!cularl7 dominant •. accounting tor almost half of the total indiv~duals 
caught (2,176 ot ~,2525). The slender sole was also 7ery ez-equentl7 
enaounte~, occurring 1n 61 ot the 6~ trawls, indicating a ndespread 
distribution. The ?ac1f'1c sanddab (Citharichthys sordidus) was the second 
!DOSt abundant species (680 1n 29 trawls). Two additional species, although 
~ot.so abundant as the slender sole and the ?acit'1c sanddab, occur?"ed in a 
large. number of trawl:3:: the· 3.bor.t::sp1ne· combf!.sh (Zanioleo1s fr-<!nata) ( 177 in 
53 trawl.3.); and the ".:over sole (~.ircostomus oacif!cus) ( 199 tn i.17 :rawls) •. ·-
These:- two. species:.thus~ appear to.-be ~dely distributed. but. not generall7 
abundant. Other ·aommcnl7 caught· 39ecies · -.,ere ehe strt;,etail !"OCk:'!.str 
(Sebastes saxicola), the·aaltbanded r-ock~ish (Sebastes semicintus), t~e 
rosethorn rockf'is.b (Sebastes helvomaculatus), the ~lain-Cin midshipman 
(Por1chthys notatus), and the pink seaperch (Zalemb1us rosaceus). All of the 
above species are wll-lcnown common components of the :nid-<iepth demersal fish 
fauna ot southem Calit'ornia (Horn, 197~; SCCWRP, 1973; Stephens, 1973; Moore 
et al., 1983). Based on the results ot previous studies, the shortspine 
oombtish and the slender sole were perhaps IJl!lre abundant than would ~e 
expeated, while the str1ptail rockf'1sh, the yellowchin- sculpin (Icelinus 
guadriseriatus), and the California tonguetish (Symt>hurus atrioauda) are 
perhaps under-represented (Table B-4). 

1.J.4.1.3. Variations ·.nth Depth. There appears to be no depth-related trend 
1n number ot species caught at either site, and there ts no trend 1n total 
abundance at the disposal site (Table A-29). lt the reference site, ~owever, 
there is some evidence for greater abundance at the sballow station (135 m) 
that the other stations: the greatest number ot fish ware caught at the 
shallow station during each of' the t'our surveys. The lack of any strong 
depth-related trends 1n the data 1s not surprising considering the relatively 
small depth range (135-186 m) involved. 

A.3.4.1.4 Regarding principal species, the slender sole tends to be most 
dominant at the deep stations (186 m). This is largely due to a generally 
decreasing abundance of other principal species, although the Paciric sanddab 



I/ ., -· 
· TARI.[ A-29. SUHHARY Of FISH CAUGHT IN OH[R 1RA"-S AT LA 5 OISl'OSlt. MD RlfCAENr.E SIIES. 

Two replicate trawls are combined for each station, 
Numbers tn parentheses are for 111 three ~•~-depth stations ccimblned. 

Al!GIISJ 1983 

Ol SPOSM. S11E 
Numer of Nud>er, of 

Principal Species Species lndhldu■h 

' 
Sh11IDM Station Cltharlchthys sordldus Pacific san4dab IZ 96 

(US •I Sebasles semlclnc(us Ralfbanded rorlftsh 

:i,, 
I 

..J 
Hid-Depth Lyotsett1 exllls Slender sole lO Ull UI 90 t~ IOI 
Station Ian oiepls frenata Shortsplne clllllbflsh 
f 168 •l Sebastes 11xlcol1 Strlpetall roclflsh 

Deep Station lyopsett1 ~ slender sole .U l6) 
1186 .. , 

I 

Overall Site lJopsetta ellllh Slender sole 18 uu 549 f669t 
Setiastes sialcola Strlpetall roclflsh 

i 

\ • 

RlflRUltf SITE 
Nuri>er of Hudler of 

Principal Species Species lndlvlduals 

tlth1rlchth1s sordldus Pacific sanddab ZO 401 
'Si6isles iaxlcola Slrlpetall rockflsh 
Iileiiililiis rosaceus pink surfperch 

Cllharlchthys sordldus Pacific sanddab 
[jojiiitl• e11flli Slenaer sole . 

tlth1rlchth11 sordtdus Pacific sandd■b 

Cltharlc~thtf
1 
sardldus Pacific sanddab 

(jiipsilla ex Is Slenaer sole 

15 

16 

2l . 

330 , 

246 

981 

.. 

.. 

, .. 
•' ., 
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/1 .• , 
TAil.( A-Z9. Cont'd. 

01 SPOSM. Sill - Nuirher of 
Prlnclf!.!.Jtectes ~eclH 

Shallow Station Lyopsett• !!!!.!!. Slender sole II 

(ll!i 111 

Hid-Depth Lyopsette eKIIII Slender sole 10 UZI 

Station [ycodopsls~lc1 8l1c•be111 eelpout 
(168 •I 

:i,, Deeg Station Lyopsett• llil!! Slender sole • I ..... (I 6 •I ..... 
Overal 1 St te Lyopsett1 !!!!!! Slender sole , IS 1151 

-· 
HARf.11 l'l84 

ffu!IDer ·or 
lndlvlduah 

. 89 

65 ~?ll)) 

59 

Z01 ()681 

\ •· 

REfCR(NC( SIU 

rr•~•~ecles 
Hunl>er of Nuniler of 
Seectes lndtvlduals 

l{nielte 111111 Slender sole ll 115 
t 1rlcllthy1 sordldus Pacific s1nddab 

Lfopsett• exllh Slender sole • \ l3 1oz 
!e61sle1 helvo~aculatus Rosethorn rockflsh 
Rlcrottomt.11 paclffcbi IJover sole 

Lropse~t• !!.!.!!! Slender sole 10 56 

lyopsetta !!!!!! Slender sole 18 21l 

. 

/': .. 

:. 
i 
; ! 

.. : 

~ ~\ : . 
! 

... 

i·:: 
r. 

'. ; .. 



TABl( A-29, Cont'd. 

01 SPOSM. SIT[ 
lllldler of 

Prlnclpal Species Species 

. ShalloN Station l._lopsett1 ealll1 Slender sole 1 
1115 •I Hlcrostomus paclflcus Oaver sole. ( 

Hid-Depth lyopsett• eallls Slender sole 4 ta) 
Statton Sebisles semlcliictus ll•lfbancled rocUhh 

C165 111 

Deep Station Lyopsett• !!!!!! Slender sole 
., 

:i,, 086 •I 
I .... 

OJ Overall Stte !:f~psett• !!!!!!. Slender sole II OU 

e:, 

""'' 1984 · 

Nulllbu of 
~!!!~!!. 

:! 

1~ 

t., nou 
'. 

tit 

IH (UO 

·• 

llEfUENC[ SITE 

; ~J!!!_Jfec t es 

Lrot•~tt•·••llta Slender 1ole 
flillarfciitijs sordtdu1 Paci fie 11nddab 

. ~t!!{!.!tl!! !!!!!!. Slender sole 

1 
l_W~!:.~~~ !!!!!!. Slender sole 

lyoe,!ll! !!!!!.!. Slender sole 

NUld>er of Nuntler of 
s2.ecles Individuals 

1 31 

6 19 

6 26 

10 82 

• 

·, 
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TABl.£ A-29, Cont'd, 

01 $!'DSM. SI ff. 

l'rtnctl!.!!..!eecles 

Shallow Station Lyopsetta !!!!.!!. Slender sole 
(135 ■) 

Hid-Depth 
Statton 

Cl68 •l ,.. 
1 Deep Statton 
~ (18' ., 

OveraU Site 

Lyo~setta exllts Slender sole 
Zan oleJ!.!!Triiiita Shortsplne cGPf>flsh 

Lyopsetta !!!!J!. Slender sol~ 

Lyopsetta .!!!!!! Slender sole 

N1111f>er of 
S.e_edes 

H 

l9 CHI 

20 

14 ()JI 

.e· 

IU. SIJRVHS fOMJIINED 
,1. • ' 

Munl>er of 
l1u1tv.ldu~!! 

n, 

)18 U ,311 I 

!i!il) 

l,205 
u .. ~s•n 

RU[Rf;NCC SIT£ 

Prlnctf!!.Jiectes 

l~lll exlll1 Slender sole 
lHiiarlc6tlirs sordld11s Peclflc unddab 

~rorse1t2 tAllts Slender sole 
Clt arc lfil• sordldus Pacific 11nddab 

Lr~esetta extlts Slender sole 
tlffiarlcfitfils sordldus Pacific sandda~ 

Lrirsetta extlts Slender sole 
Cl 1rfclitfiislordlctus Paclllc sanddab 

Nul'tler of 
Sfecfes 

2l 

29 

23 

40 

• 
':·• 

::_; 

Nunf>er of 
lndtvtduah 

l ,lll 

530 

426 

2,267 



is trequently abundant in the trawls at the deep stations. No other depth
related trend 1n the distribution of the most common species is apparent. 

1.3.~.1.5 Differences Between Disposal and Reference Sites. There is 
evidence that demersal rish are less abundant and diverse at the disposal site 
than at the reference site. More fish were caught at the r-eference site 
during 3 0£ the 4 surveys, and almcst twice as many were caught there overall 
(2,267 vs. 1,205) (Table A-29). 

These differences may be related to the.disposal of dredged material, although 
the reason tor lower catches at the disposal site is not clear. Intaunal 
benthic community density was greater at the disposal site stations during all 
tour sur-teys than at almost all corresponding depth reference site stations 
(see Section A.3.3}. Although the intaunal community at the disposal site 
could be separated from that at the reference site in many of the 
claasif'ication analyses there is aoth:1ng to support that disposal site 
organisms ~ere unacceptable as pr"'!y to the tish aommunit7. Major dtrtarences 
~ere found in trawl ~p1b1ota density ~etween the first two '3lld las~ two 
surveys. Since fish abundance and· d111ersity trends did· ~ot ·rer"f 31!nilarly 1.3 
it unlikely there is a direct relationship between ep1b1ota density md fish 
eaten. The dirterence 1n fish catch between disposal and ::-9ference sites 11ay 
silU'ply reflect avoidance of the disposal sites by some species and i.~dividuals 
as a response to the increased rNQuenay ot disturbance within the disposal 
sit·e. 

l.J.~. 1'.6- 3egard1ng· i,rincipal 3pecies,. the· ?acti"1c sanddab (Citharchthvs 
3ordidus) !..s !.ess abundant 3.t the •:11sposal site than 3.t the r--!t'er-<!nce 3ite 
(Tables• A-29-and. i3-JJ)., The: .:"9lation~ of. this l:.c- di.sposal is not known. 
although the·ditferenaes· jetween the· Jites· !.n oenthic fauna could ~suit~~ 
there beinlJ less suitable food t"or th13 species at the disposal site. N'o 
other d1tterences between the two sites in abundance of principal species are 
apparent. 

A.J.4.t.7 Seasonal Variation. !a assessing seasonal dit~erences, the 
inclusion ot the August data 1s problematic because this survey employed 
10-111:lnute trawls , \lbie 5-minute trawls were used in the other surveys. Over 
the last three surveys, there 1s evidence of a decline in the number of 
3pecies and aumber ot risb ca48b.t at the botb. sites. This may indicate that 
demersal t'1sh are more abundant at tbe sites 1n the t'all than in the winter 
and spring, or 111ay be the result ot variation in- the etf'ectivenes:s of the 
trawls, wbicb is laiovn to be sensitive to small abanges in operating 
procedures. 

A.3.4.1.8 The slender 30le (Lyopsetta. exilis) is more dominant in the 
December 1983 trawls than in the following two surveys, primarily due to an 
increue in its abundance rather than lover abundance of other species (Table 
B.Ji). This may indicate movement by the slender sole into this site in the 
fall, and movement out by February-March. 
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A.3.4.2 Epibenthic Macroinvertebrates 

The two most oomm.only used methods at sampling benthic fauna are grab/core 
samplers, and trawls. Grabs and cores are used primarily to·sample infauna, 
while trawls are used to sample demersal fish and, somewhat incidentally, 
epibenthic fauna. The two methods produce vary different results, as can be 
seen by comparing species lists from grab/core studies in the Southern 
California Bight such.as Fauchald and Jones (1979) and Jones (1979) to those 
from trawl studies such as those conducted by the Southern caufornia Coastal 
Water Beseal'"Ch Project (SCCWBP, 1973; Moore et al., 1983). Therefore, it is 
not worthwhile to compare the present data toresults from grab/core studies, 
and these data will be compared only to results from previous trawl studies in 
the region. · 

A.3.4.2.1 Overall Characteristization. Table A-30 show principal species, 
number of species, and number of individuals of epibenthic miarinvertebrates 
captured 1n otter.trawls at the LA 5 disposal and reference sites, broken down 
by- sampling period• (season) and depth· of trawl .station. In all, sampling at 
these two sites· produced 98 species. Extensive trawling by SCCWRP (Moore et 
al., 1983) produced over 500 species. The compat'atively limited r-esults of 
the present study are not surprising considering the limited depth ?"ange (135-
186 m) and duration (64 most of which were 5-m.inute trawls) of the sampling. 

A.3.14.2.2 The trawls were dominated by Cl"Ustaceans and echinoderms 1n both 
species composition and abundance (Table A-30). Five species dominated the 
catch in term.s:.of abundance. The sea urchins Lyteehinus oictus (tr, 128 
individuals ir. 31 of 6U trawls) and Allocent:l"'Otus fr-a~ilis (1,280 1..~ 38 
tr.awl~), the shrimps Crangon.zacae:(i,389 in q2 trawls) and Sicvonia.in~entis. 
( r; 091 in 31-- trawls), and" the. decapod.: cl"'Ustacea.h- ?leu1"'oncodes· i,lanioes- (3. 163· 
1n 37 trawls). Together,. these caught account for 86 percent of the total 
number ot macroinve~tebr-ates caught in the trawls. 

A.3.4.2.3 Pleuroncodes planines, often-referred to as the "red crab,". is a 
primarily pelagic species brought into southel"'n California water by warm water 
masses moving 1n from the south. It 1s abundant only 'When such a water mass 
makes a major intrusion 1n tbe area, usually in tbe SW!llller, as happened in the 
summer 0£ 1983 during the "El Nino" phenomenon. During most summers, P. 
olanioes occur-sin the Southern California Bight in low numbers, but its 
presence 1n large numbers 1n an infr-equent, somewhat anomalous condition.· 
This 1s Nflected by the f'act that, even d~ring "El Nino", !_. plani-oes was 
abundant in only one of this study's trawls. Twenty-nine-hundred (2,900) P. 
planipes were· caught 11'1 a trawl at Station 3 (mid-depth) at the disposal sTte 
1n August 1983. Although!_. planipes is primarily pelagic, it also adopts a 
benthic existence at 2-3 years of age. Therefore, it 1s possible that the P. 
planipes 1n this trawl wre caught on the bottom, 1n the water column as the 
trawl descended or ascended, or a combination ot both. (Individuals caught 
were not aged. ) Discounting thiS trawl,- !.• ~lanipes appears to be a widely 
distributed but not very abundant species (2 3 in 36 trawls). 

A.3.1&.2.4 Discounting the 2,900 _r. planipes in this one trawl, the other four 
species listed above represent 79 percent of the tt'awl catch by abundance 
during all the surveys. These four species are common components o~ trawl 



~ 
(I) 

"' 

uut.l A-30. SUlltAAV Of tW:ROIIIVERJEBAATfS IN OIIEI IRAII.S HOH U 5 DISl'OSM. AUD RlfHENC£ SlJU. 
Two trawls 1t each station ate combfoed. · · · 
Hullll>ets tn parentheses are for 111 three ■Id-depth 1t1tlo,as c<,111blo.i4. . . 

AUGUSf 198) 
• • l •, 

DI SPOSM. SI 1[ 
llud>er of Nuo,bc:r of 

Prtnct~ectes se,ctea l11Jl~_idu•!! 

Shallow Station L1techlnus plctus sea urcbtn 
(135 ., 

2• l!~91 

Mid-Depth 
St1tton 
ll68 ■l 

Deep Station 
tl86 ., 

Overall Site 

!. 

-I 

Pleuroncodes planlpes crab 
Slcyonla mtentls sfirl■p 
crangon zacaesnrl•p 

. 6p6tut1 Tiilfinl hrlttlut1r 

Cr1n9on z1c1e shlrPlp 
stcyonl1-rnje"ntls shrtap 

Crangon z1c1e shrimp 
Stcyonfa lng:nt•• shrl•p 
[yfechlnus pc us 1e1 urchin 

l!I UO 

20 

16 U8' 

til4 
(4,020~ 

~u 

2,ill4 
tS,6901 

,e. 

REFERENCE SI TE 

Prlnctpal Species 

Lrti:clifous pie:;• sea urchin 
Sliiii!!fngen I shrimp 

Stcr1111h ln9enth 1hrl■p 
Pliuiiincodes el1nlpe1 cril> 

. ljtecliliiiifetclus HI urchin 

Slc~onta ln9entl1 shrimp 
lilio~~cten verrllll 1111t1r 
PindiTiiief"1lycero1 1hrlpp 
torginocep6i1us eucnemts ···••t stir 

Stcronl1 lngentls shrl•p 
filecfili111 etctdl SH urchin 

t&Wllber of llud»er of 
S2ecles lndlvldual1 

5 10 259 

II 251 

14 l18 

20 10 688 

._./ 

_, 

/•· 



11 ·-
TABLE A-lo. Cont'd. 
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samples from the region (SCCWRP, 1973; Moore et al., 1983), but they do not 
generally dominate to the extent they did in ourtrawls. The other abundant 
species in the trawls are also oommon benthio invertebrates of the region: 
the shrimp Pandalus platyceros, the brittlestar Ophiura lutkeni, and the 
basket star Gorgonooephalus eucnemis. Species that occured frequently in the 
trawls but usually in low numbers included Octopus .!2,•, the shrimp Crangon 

· resima, the nudibranch Pleurobranchaea californioa, the brittlestar 
Ophiacantha diplasia, the sea cucumber Parastichopus californicus, and the 
seastars Astropecten verrilli and Lu1d1a fiololata. 

1.3.~.z.5 Variation with Depth. There is no clear depth-related trend in 
number of species at either site, but there is a clear pattern of decreased 
abundances in trawls with depth, particularly at the reference site (Table 
A-30). Many more invertebrates were caught at the shallow (135 m) station 
than at the deeper stations. Trawl ·studies by SCCWRP (Word and Mearns, 1977; 
Moore et al., 1983) have shown increasing epibenthic invertebrates abundance 
and diffrsity with depth, but over a much larger depth r-ange than the present 
3tudy· (all pr-esent stations-are within the mid-depth category, 50-199 m, or· 
Moore et al. (1983)). The r-elatively small depth range encompassed by the 
presentstudy limits the assessment of depth-related trends. There are no 
apparent depth-related patterns 1n the distribution of the pr-4....ncipal species, 
except that the shrimp Cr-angon zacae was seldom abundant at the shallow 
stations • 

A.3 •. !J.2.6 Dif"f'erenoes Between Disoosal and :Reference Sites. There is little: 
evidence 0 for-a difference. oetween.the,dispasal and r-eferenoe-aite in.abundance 

.of 1nve~tebrates, but more species· were caught at the dis~osal site during 3 
of"" the~ ll. sur.veys,~ dur-ing i1 of 12 .. stations·: samplings, and. over all sur·re;ys · 
combined (86 vs. 48). rr the ep1benthic mac!'90invertebrate infauna is· in:fact· 
more.diverse at the d!sposal site, it seems unlikely to be a result of 
disposal {infauna snow the opposite pattern) and is most likely due to 
environmental factors (heterogeneity of habitat type, for example) not ~elated 
to disposal. 

A.3.4.2.7 Among the principal species, Crangon zacae is more oommon at the 
disposal site, while Sicvonia 1ngentis is more common at the referen~e site 
(Table A-30). Since these are both shrimp, this may be an instance of niche 
r-eplacement, with unknown relation· to disposal. The other p~incipal species 
are approximately equally prevalent at the two sites. 

A.3.4.2.8 Seasonal Variation. In assessing seasonal trends, the inclusion of 
the,August survey data 1s problematical because this was the only survey which 
employed 10-minute trawls. As with the fish data, there is evidence for 
declining abundance and mimber of species over the last three surveys. This 
may indicate epibenthic invertebr-ates are 1110re abundant at these sites during 
the fall than the winter and spring, although such a rapid change in·abundance 
seems less plausible for invertebr-ates than for the.more 1110bile fish~ Because 
the demersal fish at these sites feed on epibenthic fauna as well as infauna, 
a decrease in abundance of epifauna could be at least part of the cause for 
decrease in fish abundance. Another explanation far concomitant decrease in 
fish and and invertebrates caught is variation 1n trawl effectiveness, as 
discusssed 1n A.3.4.1.1. All four of the most abundant species also decrease 
in abundance in the trawls over the last three surveys. 
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DISCUSSION OF DREDGED MATERIAL DISPOSAL MODELS AND 
THEIR APPLICATION FOR THE LOS ANGELES DISTRICT 

PART I: INTRODUCTION 

l. In August 1979. the Los Angel es Di strict of the U.S. Anny Corps of 
Engineers {LAO) requested that the Waterways Experiment Station (WES) 

provide assistance in detennining the fate of dredged material after 

open water disposal at the San Diego 45 and 100 fathom disposal sites 

shown in Figure l. 

3. 

Under the Dredged. Material Research Program (DMRP) of the U.S. Anny 

Corps of Engineers. two numerical models have been developed by Tetra 

iech; - Inc. to provide the OMRP with tools to predict the short-tenn 

fate of dredged material discharged in the estuarine environment.1 
One model is for an instantaneous dump disposal and the other is for 

a continuous:.fixed (pipeline) or moving discharge. The development of 

these· models was based upon the En_vironmental Protection A9ency 1 s. 

Koh-Chang~model for the: barged. ocean. di sposa1 o~ wastes •. 2 

A major assumption in the models is that once material is deposited on 
the bottom, it· remains- there; i.e •. , neither erosior1· nor bed load move

ment of material is allowed. This is the primary theoretical limita~ 
tion of the models that restricts their usefulness to the study of the 

short-tenn fate of discharged material. other than computer-related 

operationar constraints. 

4. The models have been applied to data collected by Gordon during a 
barge disposal operation in the Ouwamish Waterway in the State of 
Washington and a hopper dredge disposal operation in Lake Ontario. 3 

Although the models have not undergone sufficient calibration of the 

many coefficients contained within and a subsequent verification using 
these data to warrant confidence in a qu~ntitative sense, the limited 
calibration and in-depth evaluation prese~ted in reference 4. do 

justify confidence in a qualitative sense, especially if the material 
h properly characterized~ and the mode1s are judiciously applied to 
adequately represent a real aisposal operation. A brief discussion of 



the theoretical structure of the models along with the input data 

required and output provided are presented below. 

PART II: THEORETICAL DEVaOPMENTS 

5. In both models, the behavior of the dumped material is assumed to be 

separated into three phases: convective descent, during ·imich the dump 

cloud or discharge jet falls under the 1.nf1uencl! of gravity; dynamic 

collapse, occurring when the descending cloud either impacts the bot

tom or arrives at the level of neutral buoyancy at which descent is 

·retarded and horizontal ~preading dominates; and long-tenn passive 

dispersion,. commencing, when the material transi,ort and spreading is 

detenni ned more by ambient currents and turbu1 ence than the dynamics 

of the disposal oQeration. Figure 2 illustrates these phases for the 

instantaneous dump model. 

Convective·-Descent 

5.. !n the in·stanta-neous dump model, a single cloud is assumed to t:>e 

released which ·maintains a i'lemisoherical shape during convective· 

descent. Since the so1ids con~entration in dredged materia) is 

usua 11 y 1 ow, the cloud is expected to·· behave as a dense 1 i quid and 

thus a basic assumption is that a bouyant thenna1 analysis is 

appropriate. Th~ equations governing the motion are those for eonser

vation of mass, momentum, buoyancy, solid particles, and vorticity. 

These equations are straightforward statements of conservation pri n

ci pl es and will not be presented here. In the continuous discharge 

model, the flow phenomenon near the discharge opening is that of a 

sinking momentum jet in a cross current. Basic assumptions in the 

fonnulation of the conservation equations for the jet convection phase 

are that the jet cross section remains circular and that velocity, 

density. and material concentration distributions may be approximated 

by "top-hat" profiles. 

Dynamic Collapse 

7. During convective descent, the dumped material cloud or jet grows as a 

... 
~ 
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result of entrainment and eventually either the bottom is encountered 
or the density di fference between the_ di scharged ma teri a 1 and the 

ambient becomes small enough for a position of neutral buoyancy to be 

assumed. In -either case, the vertical motion 1 s arrested and a 

dynamic spreading in the horizontal occurs·. With the exception of 

vorticity, which h assumed to have been dissipated by the stratified· 
ambient, the same conservation equations used in convective descent 

but now written for the particular shapes assumed in dynamic collapse 
are applicable. For the.case of collapse on the bottom, the only dif

ference is the inclusion of. a friction~1 force between the bottom and 

the collapsing. cloud •. 

·=--· __ Passive Di sper:sion 

When the rate of horizontal spreading in the dynamic collapse phase 

becomes less than an estimated r-ate of-spreading·due-to· turbulent dif
fusion, the coll apse· phase· is· tenni nated.. During· coll apse, so 1 i_d· par-

ti cl es can se.ttle as a. r-esult of their fall velocity. · As .these 
particles leave the main body of mater-ial', they are stored in small 

clouds which are characterized by a unifonn concentration, thickness, 

and position in the water column. these small clouds are then allowed 

to settle and disperse until they become 1 arge enough to be inserted 

into th~ lon9-tenn two-dimensional passive dispersion grid positioned 

in the horizontai plane. Once small clouds are inserted at particular 

net points, those net po-i nts ·then have a concentration, thickness, and 

top position associated with them. This is the manner in which the 

three-dimensional (3-0) nature of the problem is handled on a 2-0" 

g·r; d. 

point. 

Figure 3 illustrates a typical concentration profile at a net 

Computations on the passive dispersion grid are made using 

Fi sher' s backward convection concept rather than attempting •a--numeri• 

cal solution of the governing convectior,.di ffusion equation. In the 

backward convection solution technique, a massless particle at each 
net point at the present time level is moved backward in time by the 

ambient current to the position it occupied one time step before. The 

concentration at the net point it presently occupied is then taken as 
a five-point average of the points surrounding its old position (see 

Figure 3). 



9. In addi t1on to the horizontal convection and diffusion of material, 

settling of the suspended solids also occurs. Therefore, in addition 

to computing a concentration profile at each net point, the amount of 

solid material deposited on the bottom a~d a corresponding thickness 
is also determined. A basic assumption in the models is- that once 
inateri al is. deposited on the bottom 1 t remains there, i.e., neither 

erosion nor bed load movement of material is allowed. This is the 

primary theoretical limitation of the models that restricts their use
fulness to the study of the short-term fate of discharged material. 

Model Input Requirements 

10. tn~ut data required for the operation of the model can be grouped into .~ ... -
(a) a description of -the ambient environment at the disposal site, (b) 

characterization of the dredged material, ( c) data describing the 

disposal operation,. and (d) mode1 coefficients. Each is discussed in 

the fo11 owing paragraphs .. 

11. nie."first task. to-be-accomplished.when aoplying.the models is that of 

constructing a horizontal 1 ong-term grid over the. disposal site. The 
number of grid points should be kept as sma11 as possible but 1 arge 

enough ta extend the grid beyond the area of interest at the level of 
spatial detail desired. Quite,often, it may be desirable to change 

the horizontal grid after a few preliminary runs. Water dei:iths a tc-

ru~ uei1pnta1 co~ponents of the ambient current must be input at each 

net point. Either of the three options of velocity input illustrated 
in Figure 4 may be selected, with the simplest case being velocities 
at a constant depth disposal site. The ambient density profile at the 
deepest point in the disposal site must also be input. This profile 

may vary with time but is assumed to be the same at each net point of 
the grid. 

12. The dredged material can be canposed of up to 12 solid fractions, a 
fluid component, and a conservative chemical constituent, if desired. 
For each solid type, its concentration by volume, density, fall 

velocity, voids ratio and an i ndi ca tor as to whether Or" not it is 
cohesive must be input. Proper material characterization is extremely 
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important in obtaining realistic predictions from the models. For 

example, field observations have shown that the majority of the solids 

settle to the bottom of the hoppers in the case of a hopper dredge 
disposal with the resulting density of the upper portion of the hopper 

being almost that of the ambient water. lf a conservative chemical 

.constituent is to be traced, its initial concentration and a 
background ~oncentration must be given. In addition, the bulk density 

and aggregate voids ratio of the dredged material must be prescribed. 

13. For the bottom dump model, the position of the disposing vessel on the 

~orizontal grid, the radius of the initial hemispher{cal cloud, the 
depth bel~- the water surface at which_ the material is released, and 

the initial velocity of the cloud are required. Nonnally, the initial 

cloud radius is computed from the known volume of material. However, 

in some cases, it may be desirable to set the radiu·s from geometrical 
considerations, e.g., the vessel width. rf this is the case, the bulk 

density must be adjusted to·r-ef1ect· the' initial di:1ution making sure 
the r-esulting cloud contains the exact amount of solid materia1 con

tained within the vessel. For the conti.nuous discharge• model, the 

initial position of the discharge, the vessel's ·course and speed if 

moving, the orientation and depth below the water surface · of the 

discharge, the radius and flow rate of the initial disch·arge and the 

total discharge time must be input. 

14 •. The models contain-suggested average values for the many coefficients 

involved but tne user may input other values, ff desired. A brief 

sensitivity analysis of the more important coefficien~s in the instan

taneous dump model is di.scussed later. 

Model Output 

15. As previously noted, the discharged material is ·traced through three 

phases: convective descent, during which the dump cloud or discharge 
' jet falls under the influence of· gravity; dynamic collapse, occurring 

when the descending cloud either impacts the bottom or arrives at the 
level of neutral buoyancy at which descent is retarded and horizontal 
spreading dominates; and l_ong-tenn passive dispersion, commencing when 



the material transport and spreading 1 s detenni ned more by ambient 

currents and turbulence than the dynamics of the disposal opera ti on. 

Output from the models in both tabular and plotted fonn describing the 

movement of the material through each of these phases is provided. 

16. The time history position in the water column. velocity, and size of 

the cloud or jet plume is provided at the end of both the convective 

·descent and co 11 apse phases. 1 n addition, the vo 1 ume of so 11 ds and 

their corresponding concentrations as we 11 · as the density di fference 

between the discharged material and the ambient are provided. As a 
guide in detennining dilution. rates, the time history of the censer-. 

~ative chemical constituent concentrations is also furnished. 

PART II!: INPUT DATA FOR MODEL APPLICATIONS AT THE 
SAN DIEGO DISPOSAL SITES 

The-Disposal Operations 

17. A major problem when attempting to apply the numericai disposal ~odels 

to actual disposal operations is that of represe!'lti n~ the "real ·.;or1 d" 

operation by the idealized conditions assumed in the models. Disposal 

operations can be approximated in one of three ways within the current 

structure of the 1 nstantaneous dump model. l='irst, the model can be 

applied to a single bin of a disposal vessel with the model output 

multiplied by the number of bins, i.e., the assumption is made that 

the _!eparate dumps do not i nf1 uence each other. The second method is 

to model the complete load as a single instantaneous dump.~As a third 

way of modeling a disposal operation, material from one bin is 

modeled as a single instantaneous dump with material from the 

remaining bins 11 feeding 11 the bottom collapse of the cloud. This is 

accomplished by all.owing the collapsing cloud to entrain material 

possessing the bulk density of the cloud from a single bin at the 
i 

moment of bottom encounter.· This is a modification which was made in 

order to handle the di sposa l from ~ stationary hopper dredge in Lake 

Ontario and is discussed in more detail in reference 4. 
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18. The disposal operation at both the 45 and 100 fathom sites is 

accomplished from a vessel with a total capacity of 1,500 yd3. There 

are six separate bins of 250 yd3 each. The disposa1 vessel is essen

tially stationary during the disposal operation with disposal alter

nating between forward and rear bins. Each bin contains a pair of 

bottom doors that are each 20 ft long and 5 ft wide. With such a bot

tom opening for the 250 yd3 of ·material to pass through, the assump

tion of an instantaneous duml) from each· bin is probably a good 

assumption. In addition, since the entire load appears to be a 

sequence of six individual dumps as opposed to a more continuous 

operation in which the latter bins 11 feed" the bottom surge, it seems 

reasonable to assume that superposition holds. Thus, the dispasal 

operation is modeled by considering the disposal of a single bin and 

assuming that the computed results can be multiplied by the number of 

bins to yield approximate results for the complete operation. In 

·addition, si nee the LA District has indicated that· a newer type of 

disposal vesse1 called a "solit. hull" barge might be· used for·future•· 

disposal operations, the complete load has also been modeled as ·a 

single instantaneous dump. 

Disposal Site Infonnation 

19. The .instantaneous dump model has been applied at both the 45 and the 

100 fathom sites for both a smmer and a -,nnter ambient dens·ity pro

file { see Figures· 5 and 6). The ambient current is represented by 

simple orthogonal· velodty ·profiles for a constant depth (See Figure 

4.a). The coordinate system has been oriented such that the X

coordinate lies along the direction of the current. i.e., 300° magnet• 

i c direction, therefore. the Z-vel oci ty component h set to zero. 

These data, along with other input data, are presented in Tables land 

2 for.the 45 and 100 fathom sites, respectively. 

San Diego Harbor Material 

20. Dredged material from North San Diego Bay is disposed at the 45 fathom 

site; whereas, the more polluted material from South San Diego Bay is 



disposed at the 100 fathom site. Material dumped at the 45 fathom 

site is pr1mar11y sandy material. From fnfonnation provided by the LA 

District, it was detenn1ned that the material to be disposed possesses 

a bulk density of 1.88 gm/cc and is composed of 46 percent sand and 12 
percent silt by volume. Material from the South Bay wa~ determined to 
have a bulk density of 1.30 gm/cc and is composed of 3 percent sand 

and 15 percent silt.· 

Model Coefficients 

21. Only a limited cal ibra-tion of the dredged material di sposa1 -inodel s 
based upon a comparison of computed results and field data has been 

conducted ( reference· 4-). Si nee· th! ambient conditions in that s-:udy 

are quite different from those at the present di sposa 1 sites~ it is 

not believed the values for the coefficients as·· determined in 

reference 4 are applicable here. 

22. To. provide· some insight into the sensitivity of model results ta 

various· coefficients, a series of !'"tins were made for an instantaneous 

dump of one bin of ma teri a 1 at the· 4 5 fathom site. ! t shou 1 d be 

realized that the characteristics of the material being dumped as we11 

as the depth of ~he disposal site have a great 1 nfl uence upon such 

sensitivity analyses. 

23. The entrainment, drag and apparent mass coefficients in the convective 

descen~ phase, as well as the entrainment, drag and friction coef
ficients in the collapse phase, have_been varied. In a series of tank 

tests, J8F ScientificS found that the three convective descent coef
ficients above are dependent upon the multiple of the liquid limit 

( K.L) of the materi a 1 being dumped where the K.L increases as the 

cloud of material falls-through the water column. In those tests, the 

entrainment coefficient <1o, was found to rapidly increase to a value 

of 0.285, corresponding to a M..L of 3. A much more gradual increase 
up to a value of 0.310 at a MLL of 10 was then observed. As indicated 

in Table 3, the model default value is 0.235. The convective descent 
drag coefficient was found from the tank. tests to decrease from a 

value of about 1.0 at a M..L of 1 to a value of 0.25 as the M..L 
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• increased to 3. Simfl arly, the apparent mass coefficient decreased 

from a value of 1.7 at a t-1..L of 1 to a value of about 0.40 as the K..L 
increased to 3. The default va 1 ues of the convective descent drag 
coefficient, CD, and the apparent mass coefficient, CM, are 0.5 and 
1.0, respectiv.ely (see Table 3). 

24. As can be seen from Table 4, the computed results are fairly sensitive 

to a 0 • The default value of 0.235 is probably okay at ~he moment of 
dump but shou1 d be increased as the cloud moves downward through the 

water col utTln entraining ambient f1 ui d with a corresponding increase of 
the K.L. Increasing. a 0 above its default value results in the 

collapsing cloud rising from the bottom. Physically, it does not seem 
that such.a phenomena should be allowed. Of course, one could adjust 
other .coefficients to force the cloud to remain on the bottom with the 
higher values of a0 • • ~ 

• 25 •. Decreasing the drag··coef_ficient (CD) to 0.30-resulted 'fn an execution 
-' 

mode error; whereas. increasing its va1ue to 1.0 r~sulted in an ini-

tial rising of' the cloud and· a corresponding tennination of the ·com-

putations. Thus, it can be seen that for particular disposal 
operations the model does not operate over unlimited ranges of 
individual coefficients. 

26. Several runs were made in which the entrainmnt (acL drag (_CDRAG) and 
friction (FRlCTN} coefficients in the collapse phase were varied. 

Results from these run~ are also presented ·;n Table 4. 

27. In st111mary I model results are of course dependent upon the values 
assumed for the coefficients. However. as demonstrated by the results 
presented in Table 4, model computations are not overly sensitive to 
any of the coefficients, i.e., relatively small changes in individual 
coefficients do not produce an order of magnitude change in the com

puted results. In addition, since there 1s no-real justification for 

selecting values other than the default values, the default values 
presented in Table 3 were used for the modeling of the disposal opera
tions discussed here;n. 

•~1" ·- --



PART IV: .Mloa RESULTS 

28. As previously noted, the instantaneous dump model ~as been applied at 

each disposal site for both a single ·bin as well as a complete instan• 

taneous dump for both a summer and a wf n ter amb i en.t dens i ty prof i 1 e. 
As can be seen from Table 5, approximately 30 sec is required for a 
small dump_ to reach the ocea~ bottom at the 45 fathom site and about 4 

minutes at the 100 fathom site. The corresponding times for the large 

dump are 16 sec and almost 2 minutes, respectively for the 45 and 100 
fathom sites. As can be seen, the ambient density profile has little 

influence o~ the movement of the cloud through _the water column. The 

major i nf1 uence of the ambient density shows up through its i nf1 uence 

on the vertical diffusion of the top of the concentration profile in 

·the -1 ong- term di ffus ion phase. A very sma 11 density grad{ ent ·~i 11 

prohibit v~rtical diffusion; whereas, if tne density gradient is ze~o. 
the pos; ti on of the c 1 oud top moves upward by an amount given by 

2 v'2l<yet,. where Ky is the vertical diffusion coefficient and ;'.;.t is 

the long-term time step. 

29. At both the 45 and 100 fathom sites, essenti~lly all of the sand is 

deposited within 1,000 ft downstream of the dump. This is true for 

both small and 1arge dumps unde-r 'both summer and winter conditions 

( see Tab 1 e 6) • 

30. From an inspection of Table 7, it can be seen that at the 45 fathom 

site 85 perc~nt of the si1 t from a small dump wi 11 be deposited within · 

about 2,200 ft downstream of the dump site for both a summer and a 

winter dump. Approximately the same results are obtained for a large 

dump under winter conditions. However, only about 65 percent is 

depo s i ted wi th i n the same di s ta nee for a 1 a rge summer dump. I t 

appears this is because the top of the cloud has moved above the 

ambient stratification over the bottom 30 ft into the constant density 

regime (see Figure 5). The model now allows for a vertical growth 

which results in .a larger distance for the silt particles to fall 

before deposition and thus 1ess deposition within a given time frame. 
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31. At the 100 fathom•site, all of the silt is deposited within a rela

tively short di stance for both small and large dumps with the sunnner 

profile. This is •because the stratification over the bottom 60 ft 

prohibits vertical growth and rapid deposition of the silt occurs. 

However, under the winter profile presented in•Figure 6, vertical dif• 

·fusion is allowed which results in only about 54 percent of the silt 

from a small dump being deposited within 1,600 ft downstream of the 

dumping point within 5,000 sec after the dump and about 85 percent 

from a large dump within the same spatial distance and time frame. 

32. As indicated in Table 8, suspended si1t concentratir;,ns are in the 

neighborhood of 10-S to 10-6 gm/cc after 5,000 sec. It should be 

remembered that with superposition assumed, the concentrations pre

sented for a small ~ump should be multiplied by six to reflect 

approximate resu~ts of the complete disposal operatio_n. The suspended 
silt concentrations extend from the ocean f'I oor upward as high as 

150-liO ft, deoending uoon the ambient. stratification near the bot1:om. 
After 5,000 sec, the leading edge-·of the susoended silt c1oud at the. 

45 fathom _s_ite is about 3,600 ft from the dump point., eitcept for the 

large summer dump where the distance is 5,400 ft. In this case, the 
cloud top has moved 150 ft into the water column which results fn the 

centroid of the cloud being advected by a larger ambient velocity with 
a corresponding greater movement. of the c:1 cud in the direction of the 

current. 0ue to a much smaller ambient current at the 100 fathom 
site, the maximum extent of the leading edge of the cloud is only 

about 2,100 ft, after 5,000 sec. 

33. As a final note, it should be remembered that particle fall velocities 
were used for both the sand and silt fractions. If the material had 

been assumed to contain clumps of cohesive material with much larger 

fall vel oc1 ties, a corresponding larger percent of the solids wou1 d 

have been deposited with;n the time frame tested. 

PART V: LIMITATIONS OF MODEL RESULTS 

34. Two different disposal operations have been modeled. The first in 

essence consists of six individual dumps and is modeled by neglecting 
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the interaction of the separate dumps and assuming superposition 

applies. The other is a disposal from a "spl 1 t hu11" barge and is 

modeled by asst.aning the complete load is discharged essentially 
instantaneously. It should again be emphasized that a major problem 

in the use of the dredged material models is the representation of the 

actual disposal operation by the idealized conditions assumed in the 
models. Proper characterization of the material and specification of 
ambient conditions are al so extremely important. For example, if a 
significant portion of the material had been composed of 11 clumps" with 
a fall velocity of perhaps 1.0 to 2.0 fps, the results would have been 
quite different as far as the percent of mater-i al deposited within a 

small distance from the dump. In addition, the ambient density 
gradient near the bottom is ~ery important in determining the vertical 
diffusion of suspended sediment. A zero gradient allows for a rapid 
diffusion upward which in turn increas~s the probabi1ity of the 

suspended material being swept from the disposal site· if the ambient 

current is significant. !.t is impor-tant to stress· tt'lat :1uani:itati•1e 
. . 

reliance. should not be· pl aced in model predictions due :a. •Jncertai n-
. ties associated with the sceci fication of appropriate :nodel coef
ficients, the ambient density profile, the characterization of the 

dredged material and the approximate method employed for representing 
-

the disposal operation. However, it is believed that model predic-
tions do provide a qualitative.picture of reality and should be useful 
in helping to assess the environmental impact of a disposal operation. 
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TABLE l. INPUT DATA FOR 45 FATHOM SITE (LA4) 

Number of grid points in Z-direction = 30 

Number of grid points in X-direction = 30 

Grid spacing= SO ft and 300 ft (2 runs) 

Water depth= 270 ft 

Depth of discharge= 20 ft 

Bulk density= 1.88 gm/cc 

Long tenn time step= 1000 sec 

Dump size= 250 yd3 and 1500 yd3 (2 runs} 

Characterization of Mate~ial 

Description 

Sand. 
Silt 

Depth 
ft 

a.a 
60.0 

120.0 
180.0 
240.0 
270.0 

Density 
9111/cc 

2.6 
2.6 

Concentration 
ft!,'ft3 '--=----

0.46 
0.12 

Ambient Conditions 

Density X-Vel oci.ty 
gm/CC ft/sec 

Sunmer Winter 

l.025 l.025 l.8 
1.025 1.025 
1.026 1.025 l.8 
l.026 1.025 
l.026 1.026 l .O 
1.027 1.026 a.a 

Fal 1 Velocity 
ft/sec 

,., 

0~07 
0.01 

Z-Vel oci ty 
ft/sec 

0.0 

o.o 
0.0 
0.0 
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TABLE 2. INPUT DATA FOR 100 FATHOM SITE (LA 5) 

Number of grid points in !-direction= 30 

Number of grid points in X-direction = 30 

Grid spacing= 50 ft and 300 ft (2 runs) 

Water depth= 600 ft 

Depth of discharge= 20 ft 

Bulk density= 1.30 gm/cc 

Long tenn time step= 1000 sec 

Dump sjze = 250 yd3 and 1500 yd3 (2 runs) 

Charac~erization of Material 

Oescri pti on 

Sand 
Silt 

Depth 
ft 

a.a 
60 .. 0 

120.0 
180.0 
240.0 
300.0 
540.0 
600.0 

Oensi ty. 
gmicc 

2.5 ,, ~ 

.... o 

Concentration 
ft!fft~ ----

0.03 
o.:s 

Ambient Conditions 

Oensi ty X-Vel oci ty 
gm/cc ft/sec 

Sunmer Winter 

1.025 1.025 0.49 
1.025 1.025 
1.026 l.025 
l.026 l.025 

0.49 
1.026 

1.026 0.18 
1.027 1.026 o.o 

Fa11 Velocity 
ft/sec 

O.Oi 
O.Ql .. 

Z-Vel oci ty 
ft/sec 

a.a 

a.a 
o.o 
a.a 
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TABLE 3. DEFAULT VALUES OF INSTANTANEOUS DUMP MODEL COEFFICIENTS 

Coefficient Default Value 

ao 0.235 

s o.o 
Cm 1.0 

CD a.so 

'Y 0.25 

CDRAG 1.0 

CRF!C 0.01 

C03 0.10 

CD4 1.0 

ac 0.001 

F'RICTN 0.01 

FL. 0.10 

''H 0.005 

;.v 0.005 



.\ 

TABLE 4. S[NSI Tl VI TY ANALYSIS 

Coefficients Varied Computed Results 

••o CH Co UC CoRAG FRI CTN I tco Rco vco tcotl Acou hcou svcou • 

0.235 
0.30 
0.40 
0.50 

• 

1.0 0.50 

0.80 

0.30 
.1.0 

1.1 1.0 

0.001 

0.0025 
0.005 
0.010 
0.020 
0.040 

0.040 
0.040 
0.040 

l .0 

6.0 

5.0 
5.0 
5.0 
5.0 

0.010 

0.10 
0.10 
0.10 
0.075 
0.005 

26.0 
ll.l · 
39.5 
48.0 

35.2 
26.0 
• .. 
" 
" .. .. 
.. 
.. 
• .. 

,60.J 
12.2 
88.9 

105.0 

60.8 
60.1 
" .. 

.. 

.. 

.. 

4.86 
3.79 
2.10 
2. 15 

3.58 
4.86 
• 
" 
II .. 
II 

.. .. 
• .. 
• 

340 
410 
512 
689 

hecutlo11 Error 
Rises 1 n1tlally 
Rises I nit tally 

358 
381 
443 
585 
169 

lllo\ 
610 
l4l 
671 

1151 
1151 
1063 

o 0 ; Convective descent entrainment coeff ten - ltP1e to bottom encounter, sec 

CM - Apparent mass coeff Rco - Radius of cloud at bottom, ft 

Co - Convective descent drag coeff Vcu - Veloctty of cloud at bottom, fps 

11c - Collapse entrainment coeff trnn - f lme to end of col lapse, sec 

1.26 
l.52 
l.98 
2.49 

1.29 
1.36 
1.52 
l.82 
2.36 
3.36 
2.48 
1.32 
2.78 
4.07 
4.12 
3.20 

CoRAG - Co 1 hpse drag coeff. Arnu - Hu thtcllness at end of col lapse, ft 

FRICTN - Bottom friction coeff t1rn11 - Cloud dh111ete,· at e11d of collapse, ft 

916 
1082 
1296 
1479 

908 
994 

1120 
1369 
1813 
2615 
618 
891 
580 

U2e 
1088 
337l 

50 
34 
52 
65 

50 
39 
29 
15 
12 
1 

60 
54 
86 
21 
22 
1 

svrnu - Volmne of soltds tu cloud at end of collapse. ftl 

** - Default values of coefftcleots 
u 11 

- Colla11slog cloud has risen off bottom 
** u - Co I h11se phase has not. ter111I nated and c\01111 Is off botlo111 

~ •~) 

•• 
••• ••• 
••• 

••• 
••• 

•••• 
•••• 
••• 

<•· •._.19./ 
..•... •··•········· .. ···--·------------------
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TABLE 5. BOTTOM ENCOUNTER INFORMATION 

.. 
Time Radius Velocity 
(see) (ft) (ft/sec) 

29.87 .67 .57 .4.71 

29.87 67.61 4.64 

16.12 78.68 10.00 

16.00 78.45 l0.02 

230.00 139 .29' 1.26 

258.40 138.89 1.06 

107.33 150.43 2.93 

108.87 149.80 2.83 

Dump 
Site Type · Season 

45 (LA 4) Small Summer 

II II Winter 

II Large Summer 

n u Winter 

100 (LA S) Small Summer 

II II Winter 

n Large Summer 

n .. Winter 



OEPOSI TI ON OF SANO* 
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TABLE 6. •• \..-~ 

Time Radius Centroid I of Dump 
(sec) {ft) { ft) - · Total Site Type Season 

1000 465 165 100 45 (LA 4) Small Summer 

1000 465 160 100 n II Winter 

1000 650 123 100 n Large Summer 

1000 650 131 100 II II Winter 

1000 550 113 100 100 (LA 5) Sma11 Surmner 

1010 450 - 180 80 II II Winter 

2020 170 260 98 
,, II ',ii nter 

1000 775 85 100 II Large Summer 

1000 775 80 98 
,, II '..Ii nter 

* Sae -Fi gur~ 7. t. 



TABLE 7. DEPOSITION OF SILT* 

Time Radius Centroid i of Dump 
(sec) ( ft) (ftl Total Site Type Season 

1000 495 150 24 45 (LA_ 4} Small Summer. 
2000 865 450 · 53 n " " 
3000 1015 600 68 n II II 

4000 1150 725 78 n II It 

5000 1350 825 84 n II II 

1000 520 150 24 45 (LA 4) Small Winter 
2000 865 440 55 II n . II 

3000 1015 . 580 68 a II u 

4000 1200 710 78 a II II 

5000 1380 -- 820 85 • u II 

1000 845 70 38 45 (LA 4) Large Summer 
2000 1220 210 53 a II II 

3000 1445 315 59 n II II 

4000 1665 420 62 II II II 

5000 1870 520 65 II II II 

t,; 1000- 845 140 26 45 (LA 4) Large Winter 
2000 1135 370 53 II, II 11. 

3000 1375 530 67 II II .. 
4000 1585" "7C O, .. 7T II II II 

5000 1725 BOO 84 II II II 

1000. 585 175 60 100 (LA 5) Small Summer 
2000 865 175 100 a II II 

1010 500 190 6 100 {LA 5) Small Winter 
2020 865 295 35 11 II II 

3030 985 320 45 n II II 

4040 1110 350 50 II II II 

5050 1210 365 54 II II II 

1000 1095 115 91 100 (LA 5) Large Summer 
2000 1395 115 100 a II u 

1000 1095 145 65 100 (LA 5) Large- Winter 
2000 1395 150 79 n II u 

3000. 1405 155 82 • u n 

4000 1405 160 84 • fl II 

5000 1405 160 85 • II II 

__ ;. * See Figure 7. 
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TABLE 8. SUSPENDED SILT INFORMATION• :. ' , ··., ! 

CMAX DMAX TMAX,tnlr CMIN DMIN TM! N,r,1r i 
Time Dump i 
(sec} (gm/cc) (ft) ( ft) (gm/cc) ( ft} ( ft}· Site Type Season ' - -
2000 4.7Xl0-5 600 32 0.13Xl0-5 1500 32 45 (LA 4) Small Summer 
3000 2.6x10-s 1200· 33 o.oex10-6 2400 33 n II II 

4QOQ· 1.sx10-s 1800 34 o.1ox10-6 3000 34 a II II 

5000 9.&xio-6 2400, 32 O.l3Xl0-6 3600 32 II II II 

2000 4.2x10-s 600 33 o.1ox10-s 1500 33 45 (LA 4) Small Winter 
3000 2.&:no-.s 1200 32 o.1ox10--s 2100 32 n II II 

. 4000 1.sx10-s 1800 31 o.1ox10--6 3000 31 11 II II 

5000 1.ax10-6 .2400 34 o.oax10-6 3600 34 .. II II 

2000 6 .. 8Xl0-5 1200 31 o.oax10-s 1800 31 45 (LA 4) Large Summer 
3000, 2.9Xlo-5 1500 131 o.oax10-s 2700 33 

,. II II 

4000 2.2x10-s 2400 152 o.oJino-6 4200 33 II " .. 
5000 1.ax10-6 3600 151 o.osx10-6 5400 33 II It 11 

2000 14.3Xl0-5 600 31 o.osx10-s 1800 34 45 (LA 4) Large 'Ai nter 
3000 9.lXlQ·S 1200 33 o.1ox10-s 2400 33 II II 11 

4000 6 .. ax10-s 1800 32 a. 10x10-s 3000 32 II 11, II 

5000 3.9x10-s 2100 32 o.asx1a-s 3600 31 II II n 

725 18 .. lXl0-5 225 8.2 100 (LA 5) Small •• Summer t 
2000 a.a ,, ,, II 

2020 3.4XlQ-5 300 64 - 0.03XlQ-5 1200 58 100 (LA 5) Sma11 'iili n1:e'!"" 
3030 1.nuo-s 300 94 o.1ax10-6 1500 102 II II " 
4040 9.9x10-6 600 129 o.1ox10-6 1800 137 II . II II 

5050 s.1x10-6 900 167 o.oax10-6 2100 · 172 II II " 

891 1s.s~no-s 160 3.44 - 100 (LA 5) Large Summer 
2000 . a.a It II II 

2000 l.9Xl0-5 o.o 63 o.1ox10-6 1500 52 100 (LA 5) Large Winter 
3000 10.4XlQ-6 300 93 0.03Xl0·6 1800 87 II II II 

4000 6.SXlQ-6 300 126 0.03XlQ-6 2100 133 II II " 
5000 4.rno-6 600 162 0.16XlQ-6 2100 167 II II 11 

* See Figure a. 
** TMAX and TMIN are the thickness of the maximum and minimum concentrations, 

respectively. · 
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FIGURE 1 DISPOSAL SITES MODELLED 
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