CALI FORNI A REG ONAL WATER QUALI TY CONTRCL BQOARD
SAN DI EGO REG ON

M NI MUM CRI TERI A FOR CONTAM NATED SEDI MENT ASSESSMENT FOR
SOUTHWEST MARI NE, NASSCO, AND CONTI NENTAL MARI Tl ME
(Sedi ment Assessnent Criteria)

AUGUST 3, 1995

The Regi onal Board designates cleanup | evels for contam nated bay
sedinment sites in accordance with the encl osed State Water
Resources Control Board Resol ution 92-49, POLICIES AND PROCEDURES
FOR | NVESTI GATI ON AND CLEANUP AND ABATEMENT OF DI SCHARGES UNDER
WATER CODE SECTION 13304. In order to determne if cleanup and
abatenent of the effects of bay sedinent contam nants is
necessary, an investigation of the nature, extent, biol ogical,
and water quality effects of the bay sedi nent contam nants is
required. The investigation shall be conprised of the foll ow ng
m ni mum conponent s:

Site Assessnent;

Cl eanup Level s;

Cl eanup Alternatives; and
Cl eanup Costs

PwbhE

1 SI TE ASSESSMENT

1.1. The shipyards shall anal yze the geographic horizontal and
vertical extent of the bay sedinment contam nants. The |ist
of contam nants shall include copper, |ead, zinc, nercury,
tributyltin, PCBs, PAHs, TPH, and any other constituent
associated with shipbuilding and repair activities believed
to be present in bay sedinent in excess of background
concentrations. Historical data should be also analyzed to
determ ne contam nants in excess of background
concentrations.

The surficial distribution of contam nants concentrations
shal | be portrayed using Thiessen pol ygons or other

equi val ent net hodol ogy. Thi essen pol ygons are created by
constructing straight lines fromeach station to every

near by station that can be reached w thout crossing any

ot her straight line and then constructing the perpendicul ar
bi sector of each radius. Each Thiessen polygon w ||
represent the single station |ocated within the polygon, and
all points within a given Thi essen polygon are closer to
that station than to any adjacent station.

1.2. The shipyards shall determ ne the sources of pollution which
caused the contam nated sedinment to exist. Both shipyard
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and non-shi pyard sources shall be evaluated for existing or
historic activities that may have contri buted contam nants
to San Di ego Bay.

1.3. The shipyards shall determ ne the contam nant concentrations
in the pore water of the sedinents. Wter-sedinent
equi libriumpartition coefficients shall be devel oped to
estimate the sedinment quality objective that would not cause
an exceedance of the water quality objectives for San D ego
Bay list in item 2.4 bel ow

2 CLEANUP LEVEL
The shi pyards shall determ ne the follow ng for each contam nant:

2.1. The cleanup |level defined by background | evels at Reference
station one (REF-01) for each contam nant.

The NPDES permt nonitoring programrequires sedi nment
nmonitoring at three renote references stations. The average
val ues of the renote reference station designated reference
station one (REF-01) will be used for the purposes of

eval uati ng one | evel of background concentrations.

2.2. The cleanup |level defined by background | evel s at Reference
station three (REF-03) for each contam nant.

The NPDES permt nonitoring programrequires sedi nment
nmonitoring at three renote references stations. The average
val ues of the renote reference station designated reference
station three (REF-03) will be used for the purposes of

eval uati ng one | evel of background concentrations.

2.3. The cleanup level (s) defined by Lowest Apparent Effect
Threshol d (LAET) for each contam nant at each shi pyard.

The LAET is the | owest concentration of a suite of Apparent
Ef fect Thresholds (AETs). The suite will consist of at

| east four test-specific neasures of toxicity and benthic
comunity structures (anphipod nortality, polychaete growth
depression, depression in total benthic infauna abundance,
and depression in anphi pod abundance). An AET is the
contam nant concentration within the sedinents of a

shi pyard, above which, adverse effects are always found
within a particular toxicity or abundance test. Thus a
separate AET will be generated for each of four or nore
test-specific measures of biol ogical responses (toxicity or
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2.

2.

2.

4.

5.

6.

abundance). The cleanup |evel(s) shall be to the | owest of
the four or nore AETs which are devel oped for each

contam nant (i.e., Lowest AET). The AETs and Lowest AETs
shal | be shi pyard-specific, developed only fromthe chem ca
and biol ogical tests which are perfornmed with sedinment of a
si ngl e shi pyard.

The cl eanup | evel (s) defined by sedinment quality |evels
determ ned using both Water-Sedi nent EquilibriumPartition
Coefficients and the water quality objectives |isted bel ow

Cont am nant Uni t Concentration
Copper igll 2.9

Lead igll 2

Mer cury ng/ | 25

Zi nc igll 20
Tributyltin ng/ | 1.4

PAHs ng/ | 8.8

PCBs ng/ | 0. 019

Based on the results of the site assessment, the |ist of
contam nants in this table may be nodifi ed.

The cl eanup level (s) defined by a level that is as close to
background as is technically and economcally feasible
within the constraints of Resol ution 92-49.

The cl eanup |l evel (s) defined by the Effects Range Medi an
(ERM) for each contamnant, as listed in the article by
Edward R Long, titled "Incidence of Adverse Biol ogical

Ef fects Wthin Ranges of Chem cal Concentrations in Marine
and Estuarine Sedi ments", Environnental Managenent Vol . 19,
No. 1, pp. 81-97, and reproduced, in part, bel ow

Cont ami nant ERM Concentration (ppm dry w)
Copper 270
Lead 218
Mer cury 0.71
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Zi nc 410
Total PAH 44. 792
Total PCB 0.180

Based on the results of the site assessnment, the |ist of
contam nants in this table may be nodifi ed.

3 CLEANUP ALTERNATI VES

The foll owi ng cl eanup and abat enent net hods, or conbi nations

t hereof, should be considered for each alternative cl eanup | evel
to the extent that the nethods are applicable to the contam nated
sedinment. A cost and feasibility analysis should be provided for
each applicabl e cl eanup and abat enent nmethod. The USEPA Report
Sel ecting Renedi ati on Techni ques for Contam nated Sedi nent (EPA-
823-B-93-001) provides a nore detail ed explanation of these

cl eanup al ternati ves.

3.1. Treatnent

3.2. Dredging
3.3. Disposal or Reuse
3. 4. Subaqueous Cappi ng
3.5. No Action

The criteria to be considered for each alternative cl eanup and
abat ement net hod are descri bed bel ow

3.1. Treatnent

Site treatnent involves the physical or contam nant
alteration of the sedinment. The treatnent nust reduce or
elimnate the toxicity, nobility, or volume of contam nated
mat eri al such that conpliance with State Board Resol ution
92-49 is achieved. Treatnent may be either in-situ or ex-
situ. In-situ and ex-situ treatnent requires uniform
treatment and docunmentation of effectiveness. Ex-situ
treatment generally requires a dedicated treatnent area.

Types of treatnment nmay incl ude:

a) bi ol ogi cal,

b) dechl ori nati on,

c) soi | washi ng,

d) sol vent extraction,
e) solidification,

f) i nci nerati on,
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g) t hermal desorption, and
h) contam nant fixation

Appropriate treatnent nethods depend upon the contam nant
characteristics, as well as physical characteristics of the
sedinments (e.g. clay content, organic carbon content,
salinity, and water content). Some treatnent options
produce by-products which require further handling.

Al t hough the above technol ogies are currently being enpl oyed
for soils, their effectiveness for use in marine sedinments
shoul d be thoroughly evaluated. Bench tests and pil ot
projects should be perforned to docunent the efficacy of the
treatment nethod if the effectiveness of the treatnent
nmethod is not well docunented.

Dr edgi ng

There is no single dredge technology that is the universal
solution for cleanup of contam nated sedinent. Typi cal

dr edgi ng nmet hods i nclude nechani cal or hydraulic dredging.
The follow ng factors should be considered in the sel ection
of the dredgi ng process:

a) Physi cal characteristics of the contam nated sedi nent
to be dredged

b) Quantity of contam nated sedi ment to be dredged

c) Depth of water overlying the contam nated sedi nent

d) Pl acement site of the material once it is renoved and
di stance to this authorized contam nated sedi nent
di sposal area

e) Concentration of contam nants in the sedinent to be
dr edged

f) Mobility of contam nants in the sedinent and
cont ai nment capability of the nethods enpl oyed

g) Met hod of disposal for the dredged nateri al
h) Types of dredgi ng equi prent avail abl e
i) Currents and waves

i) Access to the site
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The dredgi ng process can disturb bottom sedinents |eading to
the rel ease of contam nants into the water col umm by
resuspensi on of contam nated sedi nent particles, dispersal
of interstitial water in the sedi nent pores and desorption
of contam nants fromthe contam nated sedinment. It is
critical that the dredging process be designed to limt
sedi ment resuspension. This will reduce the potential for
rel ease of contam nants to the water columm during the

dr edgi ng process and reduce the possibility that the
contam nants will spread to previously uncontam nated

sedi nent areas. To reduce the transport of contam nated
sedinent to other areas, silt curtains constructed of
geotextile fabrics may be utilized.

Di sposal or Reuse

Potential alternatives for the disposal or reuse of dredged
material from San D ego Bay i ncl ude:

(1) Beach repl enishnent;

(2) Habitat restoration/ enhancenent;
(3) GCcean disposal

(4) Incineration;

(5) Upland di sposal wi thout treatnent;
(6) Upland disposal with treatnent;
(7) Confined aquatic disposal; and

(8) Reuse sites such as cappi ng.

Most of these itens are further discussed in the
attached section titled Di sposal of Dredged Materi al,
of the San Di ego Basin Plan, Chapter Four.

Renoval often involves consolidation using a diked structure
which retains the dredged naterial. Considerations include:

a) construction of the dike or containment structure to
assure that contam nants do not m grate,

b) the period of time for consolidation of the sedinents,
c) staging or holding structures or settling ponds

d) de-wat ering issues, including treatnent and di scharge
of wast ewat er,

e) transportation of dredged material, i.e., pipeline,
barge, rail, truck
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3. 4.

f) regul atory constraints.
Subaqueous Cappi ng

Subaqueous capping refers to the placenent of a clean

mat eri al over the contam nated sedi ment. Capping may be the
preferred alternative where the costs and environnental
effects of noving or treating the contam nated sedi nents are
too great. The cover material nmust mnimze or prevent the
m gration of contami nants fromthe sedinent to the water
colum. Subaqueous capping may require long-term
nmonitoring to neasure changes in cap thickness, erosion
around cap boundaries, and possi bl e | eakage of contam nants
t hrough t he cap.

The following criteria nmust be satisfied to allow
i npl enent ati on of a subaqueous cap:

a) Poi nt source discharges to the cap area nust be
t er m nat ed.

b) The cap nust provi de adequate coverage of contam nated
sedi ments. The capping materials nmust be suitable for
easy and accurate placenent.

c) The cap design nust inhibit burrow ng organisns from
penetrating the cap and re-exposi ng contam nated
sedi nments (bioturbation).

d) The cont am nated sedi nents nmust have the ability to
support the cap, i.e. the cap will not cause settl enent
or | oadi ng.

e) During seismc events, the bottom topography nust not
al I ow sl opi ng or slumping of the capped sedi nents. The
sei sm c design of the cap should be conducted as
required by California Code of Regulations Title 23,
Division 3, Chapter 15 (Chapter 15). Section 2547 of
Chapter 15 requires Class | and Il waste managenent
units to be designed to withstand the Maxi num Credi bl e
Eart hquake and Class Il waste nmanagenent units to be
designed to withstand the Maxi mum Probabl e Eart hquake.

f) Hydr ol ogi ¢ conditions nust not disturb the site, and
natural or human activities nmust not conprom se the
integrity of the cap. The cap area nust be protected
agai nst erosion or disruption by currents, waves,
propel | er wash, or ship hulls.
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g) The potential of shipping channels, channel maintenance
dredgi ng, or other present and future harbor
devel opnent projects to disrupt the integrity of the
cap nust be consi dered.

h) The capped area must be noted on appropriate maps,
charts, and deeds to docunent the exact |ocation of the
site.

i) Section 2511 (d) of the California Code of Regul ations
Title 23, Division 3, Chapter 15 regulations (Chapter
15) provides that renedial actions intended to contain
waste at the point of release, such as a subaqueous
cap, nmust conformto applicable provisions of the
Chapter 15 regulations to the extent feasible.
Recognition is nade that many of the Chapter 15
regul ations pertaining to liners, subsurface barriers,
geologic criteria, ground water nonitoring,
precipitation and drainage controls etc. are obviously
not applicable to a subaqueous cap. However, there are
sonme Chapter 15 regul ations which are applicabl e.

3.5. No action

The "no action" alternative involves reliance upon natural
processes for managi ng contam nated sedi nent. Exanples of
t he natural processes include:

Burial of the contam nated sedi nent by natura
sedi nentati on

Di spersal of contam nants by natural processes
Nat ural detoxification of contam nated sedi nents

The no action alternative may include posting of warning
signs, restricting access to the site, and nonitoring of
wat er, sedinents, or organi sns.

If a no-action alternative is considered, the shipyards

shal | provide conpelling evidence that no remnedi ation

t echnol ogi es shoul d be applied and only the no-action
alternative is feasible at the site, a cleanup cost
conparison of all other renediation technol ogi es versus the
no-action alternative, and a detail ed proposed nonitoring
program The nonitoring program should be designed to
measure changes in discharge rates fromthe site and to show
whet her rates of contam nant rel ease and the area of

i nfluence of the contam nants are accelerating. The
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duration of the nonitoring and all organizations which wl|
i npl enent the nonitoring shall be identified.

The Regi onal Board will require the shipyards to denonstrate
sonme or all of the follow ng itens before consideration of
t he no-action alternative:

a)

b)
c)

d)

e)
f)
g9)

h)

Al'l contam nant di scharges have been hal ted;

The costs and environnental effects of noving and
treati ng contam nated sedi nent are too great;

Hydrol ogi c conditions will not disturb the site;

The contam nated sedinent will not be re-nobilized by
human or natural activities, such as by shipping
activity or bioturbation;

The contam nated sedinents at the site will not spread;
Burial or dilution processes are rapid;

Uncontam nated sedinments will integrate with
cont am nat ed sedi ments through a conbi nati on of
di spersion, m xing, burial, and/or biol ogical
degr adat i on;

Notices to abandon the site including a list of al
cont am nants known or suspected, concentrations of
contam nants, estimate of the total anount of

contam nants, potential hazards to human health,
toxicity and bi oaccunul ati on potential in sport or
commercial fish and shellfish will be issued to
appropriate federal, state, and | ocal agencies and to
the public including the US Arny Corps of Engineers, US
Coast CGuard, |ocal harbor authorities, county health
of ficer, California Coastal Comm ssion, State Lands
Conmi ssion, State and federal fish and wildlife
agenci es, local environnental groups, and | ocal water
user groups; and

The exact |ocation and depth of the site with a list of
contam nants and their quantities will be noted on
appropri ate deeds, maps, and navigational charts such
as those prepared by the US Arny Corps of Engineers, US
Coast CGuard, National Oceanographic and Atnospheric
Admi ni stration, Coastal Conm ssion, State Lands
Conmi ssi on, and harbor authorities.
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4. CLEANUP COSTS

The shi pyards shall obtain at |east two direct quotes from
reliabl e conpanies for each cleanup alternative |Iisted above.
ohtaining direct quotes assures that all aspects of the project
are included in the final estimte. These will also help refine
the renedi al design and the selection of the technol ogy, for
i nstance, selecting the appropriate type of dredgi ng nethod,
designing the appropriate type of contai nnent structure,
determ ning the nethod for transport of dredged sedi nents, or
selecting the type of pretreatnent or effluent treatnent nethods.
I nclude the follow ng, where applicable for each cl eanup | evel
and al ternative:

Assunpt i ons,

Capital costs,

Operation and Mai nt enance Costs,
Unit costs with subtotals, and
Sources of cost estinmates.

d: \ shi pyard\ shpassnt.vrr



