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EXECUTIVE SUMMARY

The County of Orange proposes to carry out maintenance dredging to remove shoaled areas throughout
Dana Point Harbor (Figure 1). In addition, the County wishes to remove fine-grained material from the
inter-tidal shore face at Baby Beach located within the Harbor, which may be conducive to fecal indicator
bacteria (FIB) growth, and replace it with coarse-grained material. All together there are nine units
(Figure 2) requiring dredging. One of these dredge units is in front of a major storm drain entering the
East Basin. A tenth unit, the East Anchorage, was dropped from the testing program. Design depths
(before overdepth) vary between -6 and -15 feet mean lower low water (MLLW) with the exception of
Baby Beach. Surface material will also be removed from Baby Beach.

Sediments in the West Anchorage and West Main Channel contain predominantly coarse grain material.
Total combined volume of theses dredge units is 57,900 cubic yards (cy) with a two foot overdredge and
a 10% contingency for ongoing sedimentation and localized variation in bathymetry. The remaining
dredge units contain predominantly fine grain sediments and encompass a combined total of 59,900 cy
with a two foot overdredge and a 10% contingency.

It is preferred to beneficially reuse the 57,900 cy of coarse material for beach nourishment. Between
5,700 and 9,500 cy of this material are proposed to replace the material removed from Baby Beach. The
remaining quantity of sand is proposed to be placed directly on Capistrano Beach County Park or just
offshore of the Beach (Figure 4). Preferred disposal of fine grain material is at the LA-3 offshore disposal
site.

This environmental characterization study was conducted in conformity with a Sampling and Analysis
Plan (SAP) approved by the regulatory agencies (Kinnetic Laboratories, 2006). Dana Point Harbor was
divided up into three testing Areas. Six cores were collected in Area A representing material for beach
replenishment, eight cores were collected in Area B representing ocean disposal material in the western
half of Dana Point Harbor, and six cores were collected from Area C representing ocean disposal material
in the eastern half of Dana Point Harbor. Using an electric vibracore, samples were collected to three feet
below design depths in Area A and four feet below design depths in Areas B and C. All cores in Area B
were combined into a single composite sample and all cores in Area C were combined into a single
composite sample since the stratigraphy of each of these areas recognized no significant layering of
sediment type or visual contamination. No compositing was conducted in Area A. Instead, the entire
length of each core down to the sample depths was analyzed individually. Individual cores samples from
Areas B and C were also analyzed for bulk chemistry and grain size, in addition to the composite samples.
Reference samples were also collected at LA-3, Capistrano Beach and Baby Beach.

Bulk sediment chemical and physical testing was performed on all individual core samples. Prior to
sediment compositing, a review of the results from the individual core analyses was conducted to
determine if any dredge units should be treated separately or eliminated from an ocean disposal
composite. In collaboration with the USEPA and USACE, it was determined to proceed with the
compositing and testing as outlined in the SAP. For the Area B and C composite samples formed, testing
consisted of additional physical and chemical analyses of the bulk sediments, toxicity and
bioaccumulation assessments of the sediments, and toxicity and chemical testing of sediment elutriates.
As specified in the Ocean Disposal Manual (USEPA/USACE, 1991) and Inland Testing Manual
(USEPA/USACE 1998), toxicity and bioaccumulation results were statistically evaluated against the LA-
3 reference site.

Coarse grain sediments from Area A do not appear to have excess amounts of fine grain material and total
organic carbon that would preclude the sediments for beach replenishment. In addition, contaminant



concentrations in Area A sediments are similar to or only slightly elevated above contaminant
concentrations in the Capistrano and Baby Beach reference samples.

The results of the Areas B and C study were used to evaluate the potential suitability for disposal at the
LA-3 ocean disposal site. Contaminants were not found in the Area B (western) composite sample in
excess of Effects Range Low (ERL) screening values, while several contaminants (copper, total chlordane
compounds, acenaphthene, benzo(a)pyrene, benzo(a)anthracene, total high molecular weight PAHs and
total PAHs) were found in the Area C composite sample in excess of lower effects based screening
values.

Calculated Effects Range Median (ERM) quotients for both Area B and Area C composite samples
indicate that overall contamination is unlikely to cause toxicity to benthic organisms. This was verified
by the lack of significant toxicity to amphipods and polychaete worms exposed to the test sediments
compared to amphipods and worms exposed to the LA-3 reference sediments. By inference, the limiting
permissible concentration (LPC) of contaminants would not be exceeded at the LA-3 disposal site.

Bioaccumulation testing was carried out for both Area B and Area C composite samples using both clams
and worms.

Test results with the clam tissues showed that for Area B, statistically significant bioaccumulation of
cadmium was evident in the tissues of clams exposed to the Dana Point Harbor test sediments in
comparison to the tissues of clams exposed to LA-3 reference sediments. For Area C, lead, zinc and
several PAH compounds were statistically elevated in the clam test tissues.

Test results with worm tissues showed statistically significant bioaccumulation of chromium, mercury
and nickel in Area B tissues. For Area C worm tissues, chromium, mercury, nickel, 2,6-
dimethylnaphthalene and acenaphthylene were statistically elevated in comparison to the tissues of worms
exposed to LA-3 reference sediments.

Although statistically significant, metal bioaccumulation appears to be minor in the clams. For all three
metals significantly elevated above the LA-3 reference tissues (cadmium, lead and zinc), mean
bioaccumulation in the clam test samples was less than two times higher than in the reference sample.
Zinc is the only metal listed in the USACE/USEPA Environmental Residue-Effects On-line Database
(ERED, http://el.erdc.usace.army.mil/ered/), and the zinc concentrations measured in the Dana Point clam
tissues was below the lowest observable effects levels.

In worm tissues, metal bioaccumulation appears to also be minor for mercury and lead but more
pronounced for chromium and nickel. Mercury bioaccumulation in the worm test samples was less than
two times higher than in the reference sample, and lead bioaccumulation in worm tissues was slightly
more than two times higher than the reference sample. Chromium and nickel bioaccumulation in worm
tissues was more substantial and variable, especially for Area B. No U.S. Food and Drug Administration
(FDA) action levels (USFDA, 2000) for seafood or ERED database effects levels for polychaetes exist
for these metals to assist in interpretation.

The magnitude of PAH bioaccumulation in the Area C clam tissues appears to be minor. Of the six PAH
compounds in Area C clam tissues that were significantly elevated above LA-3 reference clam tissues,
one compound was detected below the reporting limit, two compounds were detected slightly above the
reporting limit, two compounds were about twice as high as the reporting limit, and two compounds were
detected about three times higher than the reporting. These same compounds in the LA-3 reference clam
tissues were either not detected or they were detected below the reporting limit.



PAH bioaccumulation in worms was more difficult to interpret because of high variability and extreme
values associated with some Area C and LA-3 tissue samples. After a thorough review of the data it was
concluded that four samples among all of the replicate tissue samples exhibited evidence of PAH
contamination and should not be considered as valid. This conclusion was validated by the fact that
Theoretical Bioaccumulation Potentials (TBPs) calculated for these samples were one to two orders of
magnitude lower than indicated by the tissue data of these four samples showing that these replicates
exceed realistic bioaccumulation levels. Statistical analysis after elimination of the suspect replicates
revealed 14 of the individual PAH compounds, as well as total PAHSs, in worm tissue from Area C were
found to occur in statistically higher concentrations than those measured in worms exposed to both Home
and LA-3 sediment. The limited information on the effects of bioaccumulation of PAHs on Nephtys or
other marine polychaete worms suggested that concentrations of at least two of the PAH compounds,
fluoranthene and phenanthrene, were well below concentrations known to have measurable biological
effects (e.g. growth, reproduction, behavior, and physiology).

Final dredging and disposal decisions can only be made by the regulating agencies. However, after
review of all data, Area A sediments should be acceptable for reuse on Baby and Capistrano Beaches and
Area B sediments should be acceptable for placement at LA-3. Despite contaminant issues associated
with Area C sediments, all or some of the Area C sediments may also be suitable for placement at LA-3.
As defined by the individual core analyses, the bulk of the observed contamination in Area C can be
attributed to the shoaled area in front of the 60-inch storm water outfall entering the East Basin.
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1.0 INTRODUCTION AND PURPOSE

Operators of Dana Point Harbor (Figure 1) and the Dana Point Harbor Patrol Office have reported
navigational hazard conditions due to shoaling that has occurred in the vicinity of storm drain outfalls and
along the West and East Breakwaters. The County of Orange proposes to carry out maintenance dredging
to remove these shoaled areas and other areas that have experienced siltation. In addition, the County
wishes to remove fine-grained material, which may be conducive to fecal indicator bacteria (FIB) growth
in coarse-grained material, from the inter-tidal shore face at Baby Beach located within the Harbor. All
together there are ten units identified in Figure 2 requiring dredging. These units are identified as
follows:

West Anchorage adjacent to the West Breakwater and Ocean Institute Docks.
East Anchorage (not sampled)

Main Channel West

West Basin Channel

Inter-tidal shore face at Baby Beach

West Turning Basin between the Pier and Youth and Group Docks

Pilgrim Moorage

Boat Launch Ramp Basin

East Basin adjacent to a 60-inch storm drain outfall

East Basin Channel

Sediments in the West Anchorage and Main Channel West contain predominantly coarse grain material.
The East Anchorage was originally identified to be dredged and material was to be used for beach
replenishment. However, fine-grain material was encountered during sampling, existing depths were
acceptable, and it was thus decided to remove this area from current evaluation. Total volume of the
combined dredge units with coarse material is 57,900 cubic yards (cy). This volume includes one foot
paid overdepth and an allowance for ongoing sedimentation and localized variations in bathymetry (up to
a maximum of one additional foot throughout the dredge footprint). The remaining dredge units
containing predominantly fine grained sediments encompass a combined total of 59,900 cy also
accounting for one foot of paid overdepth and an allowance for ongoing sedimentation/localized
variations in dredge depths. The proposed depths (before overdepth) of these units vary between -6 and
-15 feet from mean lower low water (MLLW) with the exception of Baby Beach. Surface material will
be removed from Baby Beach. Latest bathymetry is illustrated in Figure 3. Table 1 identifies the
individual dredge units, dredge depths, and estimated quantities of dredge material.

The preferred project intent is to beneficially reuse the 57,900 cy of coarse grain material for beach
nourishment. Between 5,700 and 9,500 cy of this material are proposed to replace the material removed
from Baby Beach. The remaining quantity of coarse material is proposed to be placed directly on
Capistrano Beach County Park or just offshore of the Beach (Figure 4). The other units contain much
finer grain material and preferred disposal of this material is at the LA-3 offshore disposal site.
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Figure 1. Location of Dana Point Harbor -

The purpose of this report is to provide sediment quality data that summarizes the sediments within the
proposed dredge area for evaluation of dredging and disposal options. An environmental sampling and
analysis plan (Kinnetic Laboratories, 2006) was prepared prior to sampling to detail sampling methods,
analytical and biological testing procedures, and reporting procedures to be employed. This report
summarizes the physical, chemical and biological data necessary to support dredging and disposal and
provides a discussion of the results in terms of available guidelines. The intent of this report is to provide
the regulators with enough data to make decisions on dredging and disposal suitability.

1.1 Site Description

The construction of Dana Point Harbor began in the late 1960’s and the Harbor was officially dedicated
on July 31%, 1971. The Harbor is located in Capistrano Bay on the southern Orange County coastline,
approximately half way between Los Angeles and San Diego (Figure 1). Dana Point Harbor is a County
Park located within the City of Dana Point, and serves recreational boaters and County residents alike
with numerous recreational and leisure activities. It is a vital commercial and community center.

Facilities within the harbor immediately adjacent to the water include the East and West Marinas
containing approximately 2,500 slips, a fuel dock, bait barge, boat launch ramps, commercial fishing
docks, a boatyard, guest docks, boat rental docks, yacht clubs, the youth and group facility, an interior
swim beach (Baby Beach), a fishing pier, and the Ocean Institute docks for tall ships and research vessels.

The intertidal beach at Capistrano Beach County Park is composed of a mixture of sand and cobble. The
shallow subtidal area (out to approximately -12 feet MLLW) is low relief rock with isolated rocks up to 2
meters in height (Chambers, 2006). The beach abuts Doheny State Beach on the west, which extends 1.2
miles up coast of the Harbor. Doheny State Beach overlaps with Doheny Beach Marine Sanctuary, which
extends 600 feet offshore.
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Figure 2. Dana Point Harbor Limits of Dredging and Final Sampling Locations
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Figure 3. Most Recent Bathymetry of Dana Point Harbor (County of Orange and USACE June 2006 Survey).



SWIM BEACH
DEPOSITION SITE

| DREDGING SITE

. SITE MAP
T WPE T 3204 O
. DREDGING LEASE
|  DANA POINT HARBOR = |
i ORBNGE' COUNTY'," CA..: |7

e,
g,

CAPISTRANO BEACH :
DEPOSITION SITES -}

Figure 4. Capistrano Beach County Park Deposition Sites



Table 1. Dredge Depths and Estimated Dredge Quantities of Shoaled Areas within Dana Point
Harbor

Number of Dredge Estimated Dredge Quantities (cy)

Dredbe Ui o ane Cores Depth Without withafe (WM
Collected  (ft, MLLW)  Overdredge  Overdredge 9
10% Contingency

Area A

West Anchorage and 2 10 12,700 16,700 18,400

Turning Basin

Main Channel (West) 4 -15 32,900 35,900 39,500

Total Area A Volumes 45,600 52,600 57,900
Area B

West Basin Channel 2 -10 1,100 8,100 9,000

Pilgrim Moorage 1 -14 500 1,100 1,300

West Turning Basin

(Youth Docks) 3 -6 8,000 12,000 13,200

Offshore Baby Beach 2 - 2,850 8,550 9,500

Total Area B Volumes 12,450 29,750 33,000
AreaC

East Basin (60" Outfall) 2 -10 1,700 3,500 3,900

East Basin Channel 2 -10 3,900 12,900 14,200

Boat Launch Ramp Basin 2 -8 4,800 8,000 8,800

Total Area C Volumes 10,400 24,400 26,900

Total Project Volumes 68,450 106,750 117,800

1.2 Previous Dredge Studies

Historically, the County of Orange has carried out maintenance dredging in navigation channels,
anchorages, and areas under docks within Dana Point Harbor that have become shoaled due to sediment
build up. The previous dredging cycle occurred in 1999/2000 when approximately 50,500 cubic yards of
sediment were dredged in accordance with General Waste Discharge Requirements Order No. 96-32
(SDRWQCB, 1996). Of this volume, it is estimated that 32,500 cubic yards of clean sand was placed on
or near shore to Capistrano Beach, 3,000 cubic yards of clean sand were placed on the interior swim
beach (Baby Beach), and the remaining 15,000 cubic yards of fine silty and clayey material were
deposited at the EPA-approved LA-3 offshore disposal site.

Advance Biological Testing, Inc. (1997) performed chemical and bioassay testing on three composite
samples and bioaccumulation testing on two composite samples prior to dredging. Test sediments
contained between 47% and 97% sand and the concentration of contaminants were similar or less than
concentrations found in the LA-3 reference site sediments. Suspended phase bioassays produced 50%
Lethal Concentrations (LCseS) that were greater than 100% in all samples and the Limiting Permissible
Concentration (LPC) was not exceeded. Ampelisca and Nephtys benthic bioassays revealed no significant
toxicity over the reference site. However, the Mysidopsis benthic bioassay revealed significant toxicity
over the LA-3 reference sediment in one of the three composite samples (80% survival), thus the LPC
was exceeded. Tissues obtained from test sediment bioaccumulation exposures of both test species
contained levels of Cr, Cd, Pb and Zn that were slightly elevated over tissues obtained from the LA-3
reference sediment exposures. There was no significant bioaccumulation of organic compounds. It was
determined that the two composite areas tested for ocean disposal were suitable for disposal at LA-3. The
third composite area tested for beach replenishment only was suitable for reuse at Capistrano County
Beach.



2.0 SCOPE OF STUDY
2.1 Approach

This study was designed to characterize the relatively small amounts of total sediment to be dredged that
is distributed within Dana Point Harbor by an efficient and cost effective plan suitable for a routine small
harbor maintenance project. Classification of sediments according to grain size and previous data has
been used to define test units and to optimize compositing to reduce costs.

The Harbor was divided up into three testing areas based on sediment grain size characteristics and
geographic location. Area A, consisting of the West Anchorage and Main Channel West, contains
predominantly coarse grain material. Area A was tested in accordance to the Inland Testing manual
(ITM) (USEPA/USACE, 1998) for beach replenishment use. Only Tier Il (chemical) testing was
conducted on the sediments from Area A, and compositing was not used to reduce the number of samples.
Areas B and C consisted of the remaining seven dredge units with predominantly fine-grained sediments.
Area B consists of the Baby Beach, West Turning Basin, West Basin Channel, and Pilgrim Moorage; and
Area C consisted of the Boat Launch Ramp Basin, East Basin Channel, and East Basin Outfall. All
sediment collected within each of these two areas was combined into a composite sample and tested for
ocean disposal at LA-3 in accordance with the ITM (USEPA/USACE, 1998) and the Ocean Disposal
Testing Manual (USEPA/USACE, 1991). Thus, two composite samples were formed for ocean disposal
testing. Figure 2 defines the limits of dredging for all areas, with the exception that the East Anchorage
area that has been removed from the dredging program.

According to the ITM, each geographically separated dredge area should be treated as separate dredge
units or project segments. However, it would be economically infeasible to do so when the preferred
disposal option is at an open water environment requiring full biological testing. Because of the relatively
small amount of dredge material within areas considered for open water disposal, only two composite
samples for Tier Il testing were formed. Tier Il testing (bulk chemistry and grain size analyses) was
done for each individual core for all areas and on the composite samples for ocean disposal testing.

A total of twenty-three cores were sampled within the Dana Point Harbor. Table 2 lists the dredge
elevations, core lengths obtained and final sample coordinates. Core locations are also depicted in Figure
2. It was necessary to collect two or three cores from each of the Area B and C locations in order to
obtain enough material for all Tier Il and 11l analyses.

The study design was based upon sediment sampling for environmental and geotechnical testing and
utilized a vibracore sampler working off Kinnetic Laboratories’ survey barge. The vibracore obtained 4-
inch diameter continuous cores to dredge depth plus the defined overdredge depth. Geotechnical logging
was also conducted by Laguna Geosciences, Inc to identify any distinct layers within these cores.

The basic approach for each core collected was to form single vertical composite samples from the
mudline to project depth plus two feet for overdredge. The basic overdredge sampling and testing
approach is consistent with the US Army Corps of Engineers’ draft guidance document on “overdepth”
allowance (USACE, 2005) and with a memorandum from the Director of Civil Works for the USACE to
USACE Commanders of Major Subordinate Commands on assuring the adequacy of environmental
documentation for the maintenance dredging of federal navigation projects (USACE, 2006). As justified
in the Sampling and Analysis Plan (Kinnetic Laboratories, 2006), an additional one-foot of overdepth
sampling was added to the basic approach for Area A cores and two feet of overdepth sampling was
added to the Composite Areas B and C cores to accommodate inaccuracies in the dredging process. This
brings the total sampling and characterization depth to three feet below design depths and two feet below
paid overdredge allowance for Area A and four feet below design depths and three feet below paid
overdredge allowance for Areas B and C.



Table 2. Sampling Specifics for Cores Collected from Dana Point Harbor August 2006.

Mudline Core Length Elevation Interval
Date Elevation  Obtained Obtained Sampled Latitude Longitude
Sample ID  Sampled  (MLLW) (feet) (MLLW) (Feet BGS*) (NAD 1983) (NAD 1983)
Al 25/08/2006 -8.3 1.4 -9.7 0-14 33°27'38.8" 117° 42' 22.9"
A2 22/08/2006 -6.5 6.8 -10.0 0-6.8 33° 27 36.1" 117° 42' 22.8"
A3 22/08/2006 -5.6 9.3 -14.9 0-8.4 33°27'34.8" 117° 42' 20.8"
Ad 24/08/2006 -8.2 3.0 -11.2 0-3.0 33°27'38.3" 117°42'17.1"
A5 22/08/2006 -8.0 10.7 -18.7 0-10.7 3327 32.7" 117° 42" 18.2"
A6 22/08/2006 -8.1 10.1 -18.1 0-10.1 33227 311" 117° 42' 15.6"
B1 23/08/2006 15 49 -3.4 0-4.9 33° 27" 45.6" 117° 42' 20.0"
B2 23/08/2006 1.2 6.0 -4.8 0-5.0 33°27'45.2" 117° 42' 18.0"
B3 23/08/2006 -7.0 0.7 -1.7 0-0.7 33°27' 441" 117° 42' 21.1"
B4 23/08/2006 -6.4 1.2 -7.6 0-1.2 33°27'43.0" 117° 42' 18.4"
B5 27/08/2006 -7.2 1.6 -8.8 0-1.6 33°27'43.2" 117° 42' 15.5"
B6 24/08/2006 -13.7 2.3 -16.0 0-2.3 33°27'42.9" 117° 42' 21.9"
B7 24/08/2006 -9.6 6.0 -15.6 0-3.4 33°27' 40.8" 117° 42' 12.9"
B8 24/08/2006 -9.5 35 -13.0 0-3.5 33°27'40.2" 117° 42' 12.3"
C1 24/08/2006 -9.0 4.2 -13.2 0-4.0 33° 27" 37.4" 117° 41' 39.8"
c2 24/08/2006 -8.6 4.4 -13.0 0-44 33° 27 37.1" 117° 41' 38.2"
C3 24/08/2006 -9.3 33 -12.6 0-3.3 33° 27 33.7" 117° 41' 43.9"
C4 24/08/2006 -9.6 2.3 -11.9 0-2.3 33°27'33.0" 117° 41' 41.8"
C5 21/08/2006 -7.8 4.0 -11.8 0-3.2 33°27'40.0" 117° 41' 29.7"
C6 21/08/2006 -7.1 4.5 -11.6 0-3.9 33°27'39.6" 117° 41' 27.1"

To assist in the evaluation of the Dana Point Harbor sediments, reference sediment was collected from the
LA-3 reference site. Sediment was collected with a towed 15 gallon, fiberglass bucket dredge. Two
deployments of the dredge were necessary to collect enough material to conduct all Tier Il and Il
analyses.

For Areas B and C, no vertical strata in the cores were greater than two feet. Therefore, the entire vertical
segment from each Areas B and C core was homogenized. One liter of each homogenous vertical
composite was sent to the analytical laboratory and analyzed for bulk sediment chemistry and grain size
distribution on a quick turn around basis. The remainder of each vertical composite was archived for
future compositing. The results of the individual cores were compared to sediment quality guidelines to
determine if the sediments from the individual dredge units will have a reasonable chance of qualifying
for ocean disposal. Since unreasonable contamination was not evident for any core (based on empirically
derived toxicity effects levels and consultation with EPA Region 9 and the Los Angeles District USACE),
no cores or dredge units were excluded from biological (Tier 111) testing. Subsequently, archived vertical
composites from the B and C composite areas were proportionally combined into two horizontal
composite samples. These composite samples were also analyzed for bulk sediment chemistry. In
addition, a standard elutriate was prepared from each (Areas B and C) composite sediment sample.
Standard elutriates and site water used to prepare the elutriates were analyzed for much of the same list of
constituents performed on the bulk sediments.

Biological testing was also conducted on the Dana Point Areas B and C sediment samples, including both
benthic and water column bioassays and bioaccumulation exposures. Suspended particulate-phase (water
column) bioassays were conducted using mysids, larval fish and the larvae of mussels. Standard elutriates
were prepared with water collected from the Main Channel, and dilution water was clean open-coast



seawater from ToxScan’s laboratory at Santa Cruz. Concurrent bioassays were performed on elutriates
and laboratory control water. Results of elutriate bioassays were statistically compared with control water
bioassays. Those elutriates which produced significantly greater toxicity than control water were
identified; and if mortality and/or development effects were sufficiently high to produce LCsyand/or ECsg
values, initial mixing calculations were performed to specify LPCs. Sediments that would not exceed
their LPCs meet criteria for open-water disposal site. Worms and amphipods were used for the solid
phase (benthic) tests. Test sediments underwent bioassay testing concurrently with LA-3 reference
sediments and control sediments collected from the organisms’ home environment. Results of the benthic
bioassays were statistically compared with reference sediment bioassay results. Those test sediments that
produce statistically greater mortality than reference sediments and in which test mortality exceeded
reference mortality by greater than an allowable percentage, would be considered to exceed the LPC for
disposal. The 28-day bioaccumulation exposures were performed using worms and clams. Test
sediments were exposed concurrently with reference and control sediments, and tissues were analyzed for
a suite of constituents of concern. Concentrations of metal and organic contaminants in tissues of
organisms exposed to LA-3 reference sediments were compared with concentrations in organisms
exposed to test sediments. Constituents that showed statistically significantly elevated concentration in
test tissues were considered to be potentially bioaccumulative and were then evaluated to determine if
those levels were biologically important.

Coarse grain material (e.g. Area A) is less likely to be a carrier of contamination. Per ITM guidance,
dredged materials proposed for beach nourishment often can be excluded from chemical or biological
testing and instead focus on determining physical compatibility with the disposal area as measured by
grain size and total organic carbon (TOC). However, since the harbor is not isolated from sources of
pollution, both grain size and bulk sediment chemistry testing was conducted. Therefore, for Area A, the
basic approach was to collect six cores to project depth plus four feet for overdredge, as explained earlier.
In several locations in Area A, the depth of sediment over rock wasn’t deep enough to allow for the
adjusted coring depth.

There were also no vertical strata in the Area A cores greater than two feet. Therefore an entire vertical
composite sample of each Area A core was analyzed for bulk sediment chemistry and grain size to
determine suitability for beach replenishment. Laguna Geosciences analyzed additional grain size
samples from discrete layers within each core (Appendix A).

To determine if the Area A sediments are compatible with Capistrano Beach County Park sand, surface
samples were collected from the exposed and subtidal portions of the beach disposal area. Two
perpendicular transects to the beach face were formed and sampled from elevations of +12 feet MLLW to
-30 feet MLLW. An attempt was made to space sampling locations every six feet in elevation along these
transects. Specifically, an attempt was made to collect samples at +12, +6, 0, -6, -12, -18, -24, and —-30
feet MLLW along each transect. This proved to be difficult because the beach slope was irregular,
especially offshore. There were also pockets of hard or compacted bottom offshore, especially near the
surf zone. Sampling crews stayed with the original sampling plan as best as they could, but transects did
not follow straight lines as depicted on Figure 4 and certain elevations were adjusted slightly. Clean
stainless-steel utensils were used to sample exposed portions and surf zone of the beach and a grab
sampler was used to sample subtidal portions of Capistrano Beach. Grain size and TOC were determined
from each sample collected. In addition, a portion of each sample collected at and above 0.0 feet MLLW
was composited into a single sample for bulk sediment chemistry in order to assess baseline
concentrations of contaminants.

To assess ambient conditions in the upper tidal area of Baby Beach proposed to receive coarse grain

material from shoaled locations in Area A, samples for grain size and bulk sediment chemistry were also
collected using clean stainless steel utensils. Samples were collected at three locations along a shoreline-
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perpendicular transect in the center of the beach. The three sample locations were at the waterline, middle
and top of the beach. Grain size was measured from each location, and material from each location was
combined into a single sample for chemical analysis.
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Figure 4. Capistrano Beach Sampling Locations

11



2.2 Evaluation Criteria

The determination of whether the sediments are hazardous waste can be made by comparison of chemical
analysis results with State of California Code of Regulations Title 22 Total Threshold Limiting
Concentrations (TTLC limits), supplemented if necessary by a State of California Waste Extraction Test
(WET) for any analytes that exceed ten times Soluble Threshold Limiting Concentrations (STLC limits).

Contaminants found within the sediments were compared to NOAA sediment quality guidelines (Long et.
al., 1995). These guidelines (Table 3) can be used to screen sediments for contaminant concentrations
that might cause biological effects and to identify sediments for further toxicity testing. For any given
contaminant, the Effects Range Low (ERL) guideline represents the 10™ percentile concentration value in
the NOAA database that might be expected to cause adverse biological effects and the Effects Range
Median (ERM) reflects the 50™ percentile value in the database. Note that ERLs and ERMs are not
available for all contaminants. Those available were only used as a screening tool. They were not and
should not be used as criteria in determining suitability for ocean disposal.

As an additional measure of potential toxicity, the mean ERM quotient was calculated according to Long
et al. (1998) and Hyland et al. (1999) for each composite sample. Using a subset of 24 of the larger ERM
analyte list, the sample concentrations were divided by their respective ERM levels and averaged as
shown in the following equation:

H _ 1 SampleConcentration
ERMQuotient = 5 )
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Table 3. NOAA Sediment Screening Values for Selected Analytes.

Analyte Units ER-L* ER-M*
Silver (Ag) mg/Kkg 1.0 3.7
Arsenic (As) mg/Kkg 8.2 70
Cadmium (Cd) mg/Kkg 1.2 9.6
Chromium (Cr) mg/Kkg 81 370
Copper (Cu) mg/Kkg 34 270
Mercury (Hg) mg/Kkg 0.15 0.71
Nickel (Ni) mg/kg 20.9 51.6
Lead (Pb) mag/kg 46.7 218
Zinc (Zn) mag/kg 150 410
DDT Total pa/kg 1.58 46.1
DDE pa/kg 2.2 27
Dieldrin ug/kg 0.02 8.0
Chlordane ug/kg 0.5 6.0
PCBs Total Hg/kg 22.7 180
PAHSs Total? Ha/kg 4022 44,792
LMW PAHs pa’kg 552 3160
HMW PAHSs pa’kg 1700 9600
Phenanthrene pa/kg 240 1500
Pyrene pa/kg 665 2600
Benzo(a)anthracene pa/kg 261 1600
Chrysene ug/kg 384 2800
Benzo(a)pyrene ug/kg 430 1600
Dibenzo(a,h)anthracene ug/kg 63.4 260
Fluoranthene Mg/kg 660 5100
Anthracene Mg/kg 85.3 1100
Acenaphthene Mg/kg 16 500
Acenaphthylene Ha/kg 44 640
Naphthalene pa/kg 160 2100
Fluorene pa/kg 19 540
Methylnaphthalene, 2- pg/kg 70 670

1. Concentration below ERL values, biological effects are rarely observed. Concentrations above ERL values and below
ERM values occasionally exhibited biological effects. Concentrations above ERM values most often exhibit biological
effects. ERL and ERM values are from Long, et. al. (1995).

2. The definition of total PAHSs in the scientific literature is highly variable, so comparing different studies can be
misleading. Previous studies most often included the sum of 13 to 18 individual compounds.
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3.0 METHODS
3.1 Sampling Methods
3.1.1 Sediment Sampling

Vibracore sampling at Dana Point Harbor was carried out from a Kinnetic Laboratories portable barge.
This 14-foot X 10-foot vessel is equipped with a quadrapod frame and winch suitable for handling coring
equipment. A 17-foot Boston Whaler was used to position the barge and transport sediment core samples
to processing areas on shore.

A Kinnetic Laboratories vibracore was used to collect sediment core samples for the underwater portion
of the survey. This system consists of a 4-inch diameter aluminum coring tube lined with clean food-
grade polyethylene tubing, a stainless-steel cutting tip, and a stainless-steel core catcher. The vibrating
unit has two counter-rotating motors encased in a waterproof aluminum casing. A three-phase, 240V
generator powers the motors electrically. The Vibracore head and tube were lowered overboard from the
on-board quadrapod with a winch. Under the weight of the vibra-head, the core tube was allowed to
penetrate the surficial materials below the mud line to as great a depth as possible without vibrating. The
sample tube was then vibrated down to project depth plus three or four feet for overdredge allowance. To
accurately calculate penetration depth, the depth of water was measured with a lead line just prior to each
coring operation.

Sample coordinates, water depths, and mudline elevations corrected to MLLW were recorded at each
sampling location. Navigation and final positioning were conducted using a Garmin 215D series
differential GPS navigation system, operating in differential mode. Water depths were measured with a
graduated lead line. Tidal stage was determined using Tide Tool 2.1a software checked against a local
tide gauge. Table 2 shows the core locations sampled, the core lengths obtained, mudline elevations and
sample recovery elevations.

After successfully penetrating to the desired depth, power was shut off to the vibracore head, and the
vibracore was brought aboard the vessel. A check valve located on at the top of the core tube reduces or
prevents sediment loss during pullout. The length of sediment recovered was noted by measuring down
the interior of the core tube to the top of the sediment. The core tube was then detached from the vibra-
head and the core cutter and catcher were removed. The core liners were then sealed and the core tubes
were capped and transported to the shore-based processing facility. Two sites, B3 and B4, had shallow
sediments and therefore a Ponar Grab was used to collect the sediment for analysis.

Except for the fiberglass bucket dredge used for reference sediment collection, all sample contact surfaces
were either stainless steel, polyethylene, Halar®, or Teflon coated. Compositing tools were stainless steel
or Halar®-coated stainless steel. All contact surfaces of the sampling devices were cleaned for each
sampling area. The cleaning protocol consisted of a site-water rinse, a Micro-90® soap wash, 2 molar
Nitric Acid rinse, and then finished with deionized water rinses.

3.1.2 Water Sampling

Water was collected in the channel and near the bridge between the East and West Basins. A peristaltic
pump with Teflon® tubing was used to collect water from a depth of 1 foot below the water surface.
Chemistry elutriate prep water was pumped into borosilicate 20 liter glass bottles and bioassay water was
pumped into polyethylene 2.5 and 5.0 gallon cubitainers. Laboratory supplied bottles were dipped below
the surface for background water collection. All water samples were immediately preserved with ice and
kept on ice for transport to the laboratories.
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3.1.3 Core Processing

Following retrieval, all cores were transported to a shore-based processing area and processed
immediately. Core liners and sediment were placed on cleaned PVC core racks. The liners were then cut
open using a clean stainless steel blade. Once exposed, sediment that came in contact with the core liner
was removed with a pre-cleaned stainless steel spoon.

Before sub-sampling, each core was photographed, measured, and lithologically logged according to the
United Soil Classification System (USCS). Additional sediment characteristics including likely sediment
origin and other observations were also recorded. Logged physical characteristics for each core can be
found in the geotechnical report prepared by Laguna Geosciences, Inc. and attached as Appendix A.

Following logging, a vertical composite was taken from each core by a vertical scrape protocol that
resulted in equal sub-sampling along the entire length of the core. Each vertical composite was manually
homogenized in a pre-cleaned stainless steel tray and then combined into composite samples according to
the composite area. Once each composite area was manually homogenized, a portion of each composite
sample was then transferred to certified pre-cleaned sample container consisting of an 8 0z glass jar with
a Teflon®-lined lid for most chemical analyses, and an 8 oz high density polyethylene (HDPE) jar for
dissolved sulfides analysis. In addition, each core had a second vertical scrape that was homogenized and
placed into additional 8 oz jars for discrete chemical analysis. Remaining sediment from each core, to be
used for biocaccumulation and bioassay assessments, was placed in pre-cleaned 3.5 gallon buckets with
food grade HDPE liners. Bioassay and bioaccumulation sediments were later homogenized and
composited at the laboratory. Except for dissolved sulfides, all sediment samples were placed into a
refrigerated truck where they were maintained at 2-4° C until delivery to the laboratory. Dissolved
sulfides were frozen with dry ice and kept frozen until analyzed by the laboratory.

3.1.4 Reference and Control Sediments

A sediment sample was collected for biological and chemical testing from the designated reference site
(Figure 5) in the vicinity of the LA-3 open water disposal site. The target coordinates used for the
reference site are 33° 31’ 42” N; 117° 51’ 18” W. In addition, reference samples were collected from the
beaches proposed to receive coarse grain materials, as described previously in Section 2.1.

Several methods were used to obtain reference samples. LA-3 reference samples were obtained using a
protocol cleaned, chain-rigged, fiberglass and stainless steel bucket dredge deployed from the Kinnetic
Laboratories’ research vessel D.W. HOOD. The bucket dredge was lowered to the bottom and then towed
for several minutes around the target sampling coordinates before retrieval. Beach reference samples
were collected with stainless steel utensils for exposed portions of the beach and a petite Ponar grab for
subtidal portions. Subtidal samples were collected from a 17 ft Boston Whaler with a 70hp outboard
engine. All retrieved reference samples were immediately placed into appropriate containers and iced. In
addition, sample splits of the beach reference samples were submitted for physical testing.

Samples of control sediment were collected for biological testing. Control sediment for amphipod
bioassays were the “home sediment” from the area where amphipods were collected. Control sediment
for Nephtys bioassays were “home sediment” from the area where polychaetes were collected (Tomales
Bay). Tomales Bay sediment also served as the control sediment for bioaccumulation exposures.
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Flgure 5. General Location of the LA-3 Reference site.

3.1.5 Documentation

All samples were handled under Chain of Custody protocols beginning at the time of collection.
Sampling data was also recorded on field log sheets. Samples were marked with pre-printed, waterproof
labels listing unique alphanumeric identifications. Duplicate information was recorded on Chain of
Custody forms, which also includes sampling information such as matrix, analysis, methods and detection
limits. Completed Chain of Custody forms accompany the Laboratory Reports on CD-ROM in Appendix
D.

The following information was recorded on unique field logs for each boring: station identification, date
and time, climatic and rainfall data, sea state observations, total coring time, boring coordinates, core
number, depth of penetration, core length recovery, core length requirement, sample type and interval,
tidal stage and water depth. Copies of the completed field logs are provided in Appendix B.

3.2 Laboratory Testing Methods

Laboratory analyses were carried out by CRG Marine Laboratories (CRG) (Cal-ELAP No. 2261) for most
chemical analyses, Applied Marine Sciences (E87596) for total organic carbon, and ToxScan (Cal-ELAP
No. 1515) for toxicity testing. All laboratories used are State certified testing laboratories and use
USEPA and USACE approved methodologies. CRG specializes in the marine chemistry and the required
detection limits necessary for this dredge material and water quality characterization. Chemical
constituents analyzed include those required by the USEPA/USACE Inland Testing Manual
(USEPA/USACE, 1998).
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3.2.1 Bulk Sediment Analysis

Bulk sediment analytical parameters, methods, and target reporting limits are presented in Table 4.
Sediment samples were analyzed in a manner consistent with guidelines for dredge material testing
methods in the USEPA/USACE (1998) Inland Testing manual. Samples were extracted and analyzed for
the most part within established holding times, and all analyses were accomplished with appropriate
quality control measures.

3.2.2 Elutriate Preparation Methods

Standard elutriates were prepared according to ITM methods. Sediments from Areas B and C were mixed
with dredge site water in a 4:1 volumetric ratio. Vigorous mixing proceeded for 30 minutes, and the
mixture was allowed to settle undisturbed. The clear supernatant was carefully collected and used as the
test media for chemical and bioassay analyses.

3.2.3 Water and Elutriate Analysis

Analytes, test methods, and reporting limits for elutriate and background water analyses are presented in
Table 5. Metal analyses were performed on unfiltered samples in addition to filtered samples (0.45p).
This allows comparison to either Ocean Plan or CTR criteria. Organic analyses utilized unfiltered
elutriate to determine total concentrations.

3.2.4 Bioassay Analyses

The composite sediments along with reference-area and control sediments were tested for toxicity
following the ITM (USEPA/USACE, 1998) for both Suspended Particulate (elutriate) Phase and Solid
Phase bioassays. Tier Il testing for CDF disposal requires only a single Suspended Particulate-Phase
bioassay.

All species used in this testing program comply with ITM recommendations and guidelines for bioassay
and bioaccumulation tests.

The following organisms were used for the Suspended Particulate-Phase bioassays (open water):
Mysidopsis bahia (mysid)
Menidia beryllina (fish)
larvae of Mytilus galloprovincialis (mussel)

For Solid Phase Bioassays the following organisms were used:

Nephtys caecoides (worm)
Ampelisca abdita (amphipod)

The methods and endpoints used for the bioassays are listed in Table 6.
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Table 4. Analytical Methods and Reporting Limits for Bulk Sediment and Tissue Samples.

Reporting Limits

Analysis Analytical Method Sediments Tissues Units
PHYSICAL CONVENTIONALS

Grain Size Distribution Plumb (1981) na --

Percent Solids EPA 160.3 0.1 0.1 % -wet
Total Volatile Solids EPA 160.4 0.2 - % -wet
Ammonia-N SM 4500-NH3-F 0.05 -- mg/kg - dry
Total Organic Carbon EPA 9060A 0.03 -- % dry
Total Sulfides Plumb (1981)/EPA 9030 0.1 -- mg/kg - dry
Water Soluble Sulfides Plumb (1981)/EPA 9030 0.1 mg/kg - dry
Percent lipids Gravimetric - 0.05 %-wet
METALS

Antimony (Sb) EPA 6020M 0.05 0.05 mg/kg - dry
Arsenic (As) EPA 6020M 0.05 0.05 mg/kg - dry
Cadmium (Cd) EPA 6020M 0.05 0.05 mg/kg - dry
Chromium (Cr) EPA 6020M 0.05 0.05 mg/kg - dry
Copper (Cu) EPA 6020M 0.05 0.05 mg/kg - dry
Lead (Pb) EPA 6020M 0.05 0.05 mg/kg - dry
Mercury (Hg) EPA 245.7TM 0.02 0.02 mg/kg - dry
Nickel (Ni) EPA 6020M 0.05 0.05 mg/kg - dry
Selenium (Se) EPA 6020M 0.05 0.05 mg/kg - dry
Silver (Ag) EPA 6020M 0.05 0.05 mg/kg - dry
Zinc (Zn) EPA 6020M 0.05 0.05 mg/kg - dry
ORGANICS - CHLORINATED PESTICIDES

(PCB030) EPA 8270Cm % rec
(PCB112) EPA 8270Cm % rec
(PCB198) EPA 8270Cm % rec
(TCMX) EPA 8270Cm % rec
2,4'-DDD EPA 8270Cm 5 5 pa/kg - dry
2,4'-DDE EPA 8270Cm 5 5 pa/kg - dry
2,4'-DDT EPA 8270Cm 5 5 pg/kg - dry
4,4'-DDD EPA 8270Cm 5 5 pg/kg - dry
4,4'-DDE EPA 8270Cm 5 5 pg/kg - dry
4,4-DDT EPA 8270Cm 5 5 pg/kg - dry
Aldrin EPA 8270Cm 5 5 pg/kg - dry
BHC-alpha EPA 8270Cm 5 5 pa/kg - dry
BHC-beta EPA 8270Cm 5 5 pg/kg - dry
BHC-delta EPA 8270Cm 5 5 pa/kg - dry
BHC-gamma EPA 8270Cm 5 5 pa/kg - dry
Chlordane-alpha EPA 8270Cm 5 5 pg/kg - dry
Chlordane-gamma EPA 8270Cm 5 5 pa/kg - dry
cis-Nonachlor EPA 8270Cm 5 5 pg/kg - dry
Dieldrin EPA 8270Cm 5 5 pg/kg - dry
Endosulfan Sulfate EPA 8270Cm 5 5 pg/kg - dry
Endosulfan-I EPA 8270Cm 5 5 ug/kg - dry
Endosulfan-I1 EPA 8270Cm 5 5 ug/kg - dry
Endrin EPA 8270Cm 5 5 pg/kg - dry
Endrin Ketone EPA 8270Cm 5 5 pg/kg - dry
Heptachlor EPA 8270Cm 5 5 pg/kg - dry
Heptachlor Epoxide EPA 8270Cm 5 5 pa/kg - dry
Methoxychlor EPA 8270Cm 5 5 pg/kg - dry
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Table 4. Analytical Methods and Reporting Limits for Bulk Sediment and Tissue Samples.

Reporting Limits

Analysis Analytical Method Sediments Tissues Units
Mirex EPA 8270Cm 5 5 pg/kg - dry
Oxychlordane EPA 8270Cm 5 5 pg/kg - dry
Perthane EPA 8270Cm 10 10 pa/kg - dry
Toxaphene EPA 8270Cm 50 50 pa/kg - dry
trans-Nonachlor EPA 8270Cm 5 5 pa/kg - dry
ORGANICS - GENERAL HYDROCARBONS

Oil and Grease EPA 1664HEM 0.02 -- % - dry
TRPH EPA 1664HEM/SGT 0.02 -- % - dry
ORGANICS -BUTYLTINS

(Tripentyltin) % rec
Dibutyltin Krone, 1989 3 -- ug/kg - dry
Monobutyltin Krone, 1989 3 -- ug/kg - dry
Tetrabutyltin Krone, 1989 3 -- ug/kg - dry
Tributyltin Krone, 1989 3 -- ug/kg - dry
ORGANICS - PHTHALATES

bis(2-Ethylhexyl) Phthalate EPA 8270Cm 10 -- pa/kg - dry
Butylbenzyl Phthalate EPA 8270Cm 10 -- pa/kg - dry
Diethyl Phthalate EPA 8270Cm 10 -- pa/kg - dry
Dimethyl Phthalate EPA 8270Cm 10 -- pa/kg - dry
Di-n-butyl Phthalate EPA 8270Cm 10 -- pa/kg - dry
Di-n-octyl Phthalate EPA 8270Cm 10 -- pg/kg - dry
ORGANICS - PHENOLS

(2,4,6-Tribromophenol) EPA 8270Cm % rec
(d5-Phenol) EPA 8270Cm % rec
2,4,6-Trichlorophenol EPA 8270Cm 100 -- pa/kg - dry
2,4-Dichlorophenol EPA 8270Cm 100 -- pa/kg - dry
2,4-Dimethyphenol EPA 8270Cm 200 -- pa/kg - dry
2,4-Dinitrophenol EPA 8270Cm 200 -- pa/kg - dry
2-Methylphenol EPA 8270Cm 100 -- pa/kg - dry
4-Methylphenol EPA 8270Cm 100 -- pa/kg - dry
2-Methyl-4,6-dinitrophenol EPA 8270Cm 100 -- pa/kg - dry
2-Chlorophenol EPA 8270Cm 100 -- pa/kg - dry
4-Chloro-3-methylphenol EPA 8270Cm 200 -- pa/kg - dry
2-Nitrophenol EPA 8270Cm 200 -- pa/kg - dry
4-Nitrophenol EPA 8270Cm 200 -- pa/kg - dry
Pentachlorophenol EPA 8270Cm 100 -- pa/kg - dry
Phenol EPA 8270Cm 200 -- pa/kg - dry
ORGANICS - PCB AROCLORS

Aroclor 1016 EPA 8270Cm 20 20 pa/kg - dry
Aroclor 1221 EPA 8270Cm 20 20 pa/kg - dry
Aroclor 1232 EPA 8270Cm 20 20 pa/kg - dry
Aroclor 1242 EPA 8270Cm 20 20 pg/kg - dry
Aroclor 1248 EPA 8270Cm 20 20 pg/kg - dry
Aroclor 1254 EPA 8270Cm 20 20 pg/kg - dry
Aroclor 1260 EPA 8270Cm 20 20 pg/kg - dry
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Table 4. Analytical Methods and Reporting Limits for Bulk Sediment and Tissue Samples.

Reporting Limits

Analysis Analytical Method Sediments Tissues Units
ORGANICS - PCB CONGENERS

PCBO008 EPA 8270Cm 5 5 pa/kg - dry
PCBO018 EPA 8270Cm 5 5 pa/kg - dry
PCB028 EPA 8270Cm 5 5 pg/kg - dry
PCB031 EPA 8270Cm 5 5 pg/kg - dry
PCB033 EPA 8270Cm 5 5 pg/kg - dry
PCB037 EPA 8270Cm 5 5 pg/kg - dry
PCB044 EPA 8270Cm 5 5 pg/kg - dry
PCB049 EPA 8270Cm 5 5 pg/kg - dry
PCBO052 EPA 8270Cm 5 5 ug/kg - dry
PCBO066 EPA 8270Cm 5 5 ug/kg - dry
PCBO070 EPA 8270Cm 5 5 ug/kg - dry
PCBO074 EPA 8270Cm 5 5 ug/kg - dry
PCBO077 EPA 8270Cm 5 5 ug/kg - dry
PCBO081 EPA 8270Cm 5 5 ug/kg - dry
PCB087 EPA 8270Cm 5 5 ug/kg - dry
PCB095 EPA 8270Cm 5 5 ug/kg - dry
PCB097 EPA 8270Cm 5 5 ug/kg - dry
PCB099 EPA 8270Cm 5 5 ug/kg - dry
PCB101 EPA 8270Cm 5 5 ug/kg - dry
PCB105 EPA 8270Cm 5 5 ug/kg - dry
PCB110 EPA 8270Cm 5 5 ug/kg - dry
PCB114 EPA 8270Cm 5 5 ug/kg - dry
PCB118 EPA 8270Cm 5 5 ug/kg - dry
PCB119 EPA 8270Cm 5 5 ug/kg - dry
PCB123 EPA 8270Cm 5 5 ug/kg - dry
PCB126 EPA 8270Cm 5 5 ug/kg - dry
PCB128+167 EPA 8270Cm 5 5 ug/kg - dry
PCB138 EPA 8270Cm 5 5 pg/kg - dry
PCB141 EPA 8270Cm 5 5 ug/kg - dry
PCB149 EPA 8270Cm 5 5 pg/kg - dry
PCB151 EPA 8270Cm 5 5 ug/kg - dry
PCB153 EPA 8270Cm 5 5 pg/kg - dry
PCB156 EPA 8270Cm 5 5 ug/kg - dry
PCB157 EPA 8270Cm 5 5 ug/kg - dry
PCB158 EPA 8270Cm 5 5 ug/kg - dry
PCB168+132 EPA 8270Cm 5 5 ug/kg - dry
PCB169 EPA 8270Cm 5 5 ug/kg - dry
PCB170 EPA 8270Cm 5 5 ug/kg - dry
PCB177 EPA 8270Cm 5 5 ug/kg - dry
PCB180 EPA 8270Cm 5 5 ug/kg - dry
PCB183 EPA 8270Cm 5 5 ug/kg - dry
PCB187 EPA 8270Cm 5 5 ug/kg - dry
PCB189 EPA 8270Cm 5 5 ug/kg - dry
PCB194 EPA 8270Cm 5 5 ug/kg - dry
PCB195 EPA 8270Cm 5 5 pa/kg - dry
PCB200 EPA 8270Cm 5 5 pa/kg - dry
PCB201 EPA 8270Cm 5 5 ug/kg - dry
PCB206 EPA 8270Cm 5 5 pa/kg - dry
PCB209 EPA 8270Cm 5 5 pa/kg - dry
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Table 4. Analytical Methods and Reporting Limits for Bulk Sediment and Tissue Samples.

Reporting Limits

Analysis Analytical Method Sediments Tissues Units
ORGANICS - PAHSs

(d10-Acenaphthene) EPA 8270Cm % Rec
(d10-Phenanthrene) EPA 8270Cm % Rec
(d12-Chrysene) EPA 8270Cm % Rec
(d12-Perylene) EPA 8270Cm % Rec
(d8-Naphthalene) EPA 8270Cm % Rec
1-Methylnaphthalene EPA 8270Cm 5 5 pa/kg
1-Methylphenanthrene EPA 8270Cm 5 5 pa/kg
2,3,5-

Trimethylnaphthalene EPA 8270Cm 5 5 Horkg
2,6-Dimethylnaphthalene EPA 8270Cm 5 5 pa/kg
2-Methylnaphthalene EPA 8270Cm 5 5 pa/kg
Acenaphthene EPA 8270Cm 5 5 pa/kg
Acenaphthylene EPA 8270Cm 5 5 pa/kg
Anthracene EPA 8270Cm 5 5 pa/kg
Benz[a]anthracene EPA 8270Cm 5 5 pa/kg
Benzo[a]pyrene EPA 8270Cm 5 5 pa/kg
Benzo[b]fluoranthene EPA 8270Cm 5 5 ug/kg
Benzo[e]pyrene EPA 8270Cm 5 5 ug/kg
Benzo[g,h,i]perylene EPA 8270Cm 5 5 Mg/kg
Benzo[k]fluoranthene EPA 8270Cm 5 5 ug/kg
Biphenyl EPA 8270Cm 5 5 ug/kg
Chrysene EPA 8270Cm 5 5 ug/kg
Dibenz[a,h]anthracene EPA 8270Cm 5 5 ug/kg
Dibenzothiophene EPA 8270Cm 5 5 ug/kg
Fluoranthene EPA 8270Cm 5 5 ug/kg
Fluorene EPA 8270Cm 5 5 pa/kg
Indeno[1,2,3-c,d]pyrene EPA 8270Cm 5 5 pa/kg
Naphthalene EPA 8270Cm 5 5 pa/kg
Perylene EPA 8270Cm 5 5 pa/kg
Phenanthrene EPA 8270Cm 5 5 pa/kg
Pyrene EPA 8270Cm 5 5 pa/kg
Total Detectable PAHs EPA 8270Cm 5 5 pg/kg
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Table 5. Analytical Methods and Reporting Limits for Water and Elutriate Samples.

Analysis Analytical Method Reporting Limits Units
CONVENTIONALS

Ammonia SM 4500-NH3 F 50 pg/L
Total Suspended Solids SM 2540 D 5 mg/L
Total Sulfides SM 4500-S2 D 50 pg/L
TOTAL AND DISSOLVED METALS

Arsenic (As) EPA 1640M 0.015 pa/L
Cadmium (Cd) EPA 1640M 0.01 pg/L
Chromium (Cr) EPA 1640M 0.05 pa/L
Copper (Cu) EPA 1640M 0.02 pg/L
Lead (Pb) EPA 1640M 0.01 po/L
Mercury (Hg) EPA 245.7TM 0.02 pg/L
Nickel (Ni) EPA 1640M 0.01 pg/L
Selenium (Se) EPA 1640M 0.015 Mg/l
Silver (Ag) EPA 1640M 0.04 Mg/l
Zinc (Zn) EPA 1640M 0.01 pg/L
ORGANICS - CHLORINATED PESTICIDES

(PCBO030) EPA 625M % rec
(PCB112) EPA 625M % rec
(PCB198) EPA 625M % rec
(TCMX) EPA 625M % rec
2,4-DDD EPA 625M 5 ng/L
2,4-DDE EPA 625M 5 ng/L
2,4-DDT EPA 625M 5 ng/L
4,4'-DDD EPA 625M 5 ng/L
4,4'-DDE EPA 625M 5 ng/L
4,4-DDT EPA 625M 5 ng/L
Aldrin EPA 625M 5 ng/L
BHC-alpha EPA 625M 5 ng/L
BHC-beta EPA 625M 5 ng/L
BHC-delta EPA 625M 5 ng/L
BHC-gamma EPA 625M 5 ng/L
Chlordane-alpha EPA 625M 5 ng/L
Chlordane-gamma EPA 625M 5 ng/L
cis-Nonachlor EPA 625M 5 ng/L
DCPA (Dacthal) EPA 625M 10 ng/L
Dicofol EPA 625M 100 ng/L
Dieldrin EPA 625M 5 ng/L
Endosulfan Sulfate EPA 625M 5 ng/L
Endosulfan-I EPA 625M 5 ng/L
Endosulfan-I1 EPA 625M 5 ng/L
Endrin EPA 625M 5 ng/L
Endrin Ketone EPA 625M 5 ng/L
Heptachlor EPA 625M 5 ng/L
Heptachlor Epoxide EPA 625M 5 ng/L
Methoxychlor EPA 625M 5 ng/L
Mirex EPA 625M 5 ng/L
Oxychlordane EPA 625M 5 ng/L
Perthane EPA 625M 10 ng/L
Toxaphene EPA 625M 50 ng/L
trans-Nonachlor EPA 625M 5 ng/L
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Table 5. Analytical Methods and Reporting Limits for Water and Elutriate Samples.

Analysis Analytical Method Reporting Limits Units
ORGANICS - GENERAL HYDROCARBONS

Oil and Grease EPA 1664HEM 0.05 mg/L
TRPH EPA 1664HEM/SGT 0.01 mg/L
ORGANICS -BUTYLTINS

(Tripentyltin) % rec
Dibutyltin Krone, 1989 3 ng/L
Monobutyltin Krone, 1989 3 ng/L
Tetrabutyltin Krone, 1989 3 ng/L
Tributyltin Krone, 1989 3 ng/L
ORGANICS - PCB AROCLORS

Aroclor 1016 EPA 625M 20 ng/L
Aroclor 1221 EPA 625M 20 ng/L
Aroclor 1232 EPA 625M 20 ng/L
Aroclor 1242 EPA 625M 20 ng/L
Aroclor 1248 EPA 625M 20 ng/L
Aroclor 1254 EPA 625M 20 ng/L
Aroclor 1260 EPA 625M 20 ng/L
ORGANICS - PCB CONGENERS

PCBO008 EPA 625M 5 ng/L
PCBO018 EPA 625M 5 ng/L
PCB028 EPA 625M 5 ng/L
PCB031 EPA 625M 5 ng/L
PCBO033 EPA 625M 5 ng/L
PCBO037 EPA 625M 5 ng/L
PCB044 EPA 625M 5 ng/L
PCBO049 EPA 625M 5 ng/L
PCB052 EPA 625M 5 ng/L
PCB066 EPA 625M 5 ng/L
PCB070 EPA 625M 5 ng/L
PCB074 EPA 625M 5 ng/L
PCBO077 EPA 625M 5 ng/L
PCB081 EPA 625M 5 ng/L
PCB087 EPA 625M 5 ng/L
PCB095 EPA 625M 5 ng/L
PCB097 EPA 625M 5 ng/L
PCB099 EPA 625M 5 ng/L
PCB101 EPA 625M 5 ng/L
PCB105 EPA 625M 5 ng/L
PCB110 EPA 625M 5 ng/L
PCB114 EPA 625M 5 ng/L
PCB118 EPA 625M 5 ng/L
PCB119 EPA 625M 5 ng/L
PCB123 EPA 625M 5 ng/L
PCB126 EPA 625M 5 ng/L
PCB128+167 EPA 625M 5 ng/L
PCB138 EPA 625M 5 ng/L
PCB141 EPA 625M 5 ng/L
PCB149 EPA 625M 5 ng/L
PCB151 EPA 625M 5 ng/L
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Table 5. Analytical Methods and Reporting Limits for Water and Elutriate Samples.

Analysis Analytical Method Reporting Limits Units
PCB153 EPA 625M 5 ng/L

PCB156 EPA 625M 5 ng/L

PCB157 EPA 625M 5 ng/L

PCB158 EPA 625M 5 ng/L

PCB168+132 EPA 625M 5 ng/L

PCB169 EPA 625M 5 ng/L

PCB170 EPA 625M 5 ng/L

PCB177 EPA 625M 5 ng/L

PCB180 EPA 625M 5 ng/L

PCB183 EPA 625M 5 ng/L

PCB187 EPA 625M 5 ng/L

PCB189 EPA 625M 5 ng/L

PCB194 EPA 625M 5 ng/L

PCB195 EPA 625M 5 ng/L

PCB200 EPA 625M 5 ng/L

PCB201 EPA 625M 5 ng/L

PCB206 EPA 625M 5 ng/L

PCB209 EPA 625M 5 ng/L

ORGANICS - PAHSs

(d10-Acenaphthene) EPA 625M % Rec
(d10-Phenanthrene) EPA 625M % Rec
(d12-Chrysene) EPA 625M % Rec
(d12-Perylene) EPA 625M % Rec
(d8-Naphthalene) EPA 625M % Rec
1-Methylnaphthalene EPA 625M 5 ng/L

1-Methylphenanthrene EPA 625M 5 ng/L

2,3,5-Trimethylnaphthalene EPA 625M 5 ng/L

2,6-Dimethylnaphthalene EPA 625M 5 ng/L

2-Methylnaphthalene EPA 625M 5 ng/L

Acenaphthene EPA 625M 5 ng/L

Acenaphthylene EPA 625M 5 ng/L

Anthracene EPA 625M 5 ng/L

Benz[a]anthracene EPA 625M 5 ng/L

Benzo[a]pyrene EPA 625M 5 ng/L

Benzo[b]fluoranthene EPA 625M 5 ng/L

Benzo[e]pyrene EPA 625M 5 ng/L

Benzo[g,h,i]perylene EPA 625M 5 ng/L

Benzo[k]fluoranthene EPA 625M 5 ng/L

Biphenyl EPA 625M 5 ng/L

Chrysene EPA 625M 5 ng/L

Dibenz[a,h]anthracene EPA 625M 5 ng/L

Dibenzothiophene EPA 625M 5 ng/L

Fluoranthene EPA 625M 5 ng/L

Fluorene EPA 625M 5 ng/L

Indeno[1,2,3-c,d]pyrene EPA 625M 5 ng/L

Naphthalene EPA 625M 5 ng/L

Perylene EPA