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Piers 1 through 4

PIERS20-3-COMP was composed primarily of sitt and clay (86.5%), with 12.4% sand and 1.1%
gravel. :

Piers 11 through 14

NEWWO20-5-COMP was composed primarily of silt and clay (58.2%), with 40.4% sand and 1.4%
gravel.

Reference :
SJH20-REF was composed primarily of silt and clay (90.1%), with 9.1% sand.

Sediment Chemistry

Sediment composites, subsamples from three of the four project reaches, and the reference were
analyzed for TOC, total solids, metals, pesticides, PAHs, and PCBs. With the exception of total
solids and TOC, subsamples from the NEWWO20 project reach were not analyzed individually
for sediment chemistry because the composite sample from this reach underwent the full suite of
toxicological and bioaccumulation testing. Comparison of sediment chemistry results were made
o the TEL and ERL, where available.

Metals

All nine metals analyzed were detected in concentrations above the MDL in the project
composites and subsamples, With the exception of cadmium, all other metals analyzed were
also detected in concentrations above the MDL inthe reference sample. Concentrations of metals
were below applicable TEL and ERL thresholds with the exceptions summarized below.

Puerto Nuevo Harbor Piers A through D

o PRC20-1-COMP: arsenic, copper, lead, mercury, nickel, silver, and zinc exceeded the
TEL and {or) ERL.

s PRC20-1-A: arsenic, copper, lead, nﬁercury, nickel, silver, and zinc exceeded the TEL and
(or) ERL. '

e PRC20-1-B: arsenic, chromium, copper, lead, mercury, nickel, silver, and zinc exceeded
the TEL and (or) ERL.

e PRC20-1-C: arsenic, copper, mercury, nickel, sitver, and zinc exceeded the TEL and (o)
ERL.

Puerto Nuevo Harbor Plers E through O
o PRC20-2-COMP: arsenic, copper, mercury, and nickel exceeded the TEL and (or) ERL.

» PRC20-2-A: arsenic, chromiurt, copper, mercury, and nickel exceeded the TEL and (or)
ERL. '

o PRC20-2-B: arsenic, copper, mercury, nickel, and zinc exceeded the TEL and (or) ERL.

« PRC20-2-C: arsenic, copper, mercury, nickel, silver, and zinc exceeded the TEL and (or)
ERL.

ES-2
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Piers 1 through 4

e PIERS20-3-COMP: seven PAHs and total HMW PAHs exceeded the TEL and one PAH
analyte also exceeded the ERL.

o PIERS20-3-A: nine PAHSs, total HMW PAHs, and total PAHs exceeded the TEL and one
PAH analyte also exceeded the ERL.

s  PIERS20-3-B and PRC20-1-C: acenaphthylene and dibenzo(a hjanthracene exceeded
the TEL.

Piers 11 through 14
o NEWWO20-5-COMP: acenaphthylene and dibenzo(a,hjanthracene exceeded the TEL.

PCBs

Up to 17 of the 22 PCB congeners tested were detected in concentrations above the MDL/MRL
in one or more composites. All composites, subsamples, and the reference had total EPA Region
2 PCB concentrations that exceeded the applicable TEL and/or ERL.

Elutriate and Water Chemistry

Metals, pesticides, and PCBs were analyzed In the site water (PRPA-SW), reference site water
(SJH20-REF-SW) and elutriates generated from the project composite (NEWWO20-5-COMP}.
Comparison of elutriate and site water chemistry results were made to the CMC, where available.

Metals

None of the metals analyzed were detected in concentrations greater than the CMC in any
elutriate or water samples.

Pesticides

None of the pesticides analyzed were detected in concentrations greater than the CMC in any .
elutriate or site water samples (U-qualified).

PCBs

None of the PCB congeners were detected in concentrations above the MDL in any elutriate or
site water samples (U-qualified). There are no CMCs for the PCB congeners iested.

Toxicology

Benthic Bioassays

No significant benthic toxicity, relative to the reference treatment, was observed in the A. abdifa
amphipod test or the A. bahia mysid test. Mean percent survival in the project composite samples
was within the specific test criterion (20% of the reference: amphipod; 10% of the reference:
mysid), indicating that the test freatments met the LPC for disposal for these tests.

Water Column Bioassay ‘

No statistically significant toxicity was observed in the 100% elutriate concentrations for the
A. bahia, M. beryliina, and M. galloprovincialis tests. '

ES-4
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sample were statistically significantly greater than those of the reference. There are no FDA
action levels for the PAHSs analyzed.

PCBs

M. nasuta - Eight of the PCB congeners tested were detected above the MRL.in all five replicates
of the project sample. Concentrations of PCB congeners 18, 28, 49, 52, 101, 118, 138, and 153
and total EPA Region 2 PCBs in the project sample were statistically significantly greater than
those of the reference: however, the results for all PCB congeners tested were U-qualified for all
reference replicates. The total EPA Region 2 PCB mean concentration in the project sample did
not exceed the FDA action level.

A. virens - Ten of the PCB congeners tested were detected above the MRL in at least three
replicates of the project sample. Concentrations of PCB congeners 18, 49, 52, 101, 118, and 180
and total EPA Region 2 PCBs in the project sample were statistically significantly greater than
those of the reference; however, the results for these PCB congeners were U-qualified for all
reference replicates. The total EPA Region 2 PCB mean concentration in the project sample did
not exceed the FDA action level.

ADDAMS Rodel

STFATE modeling was performed using two types of dredging vessels, a clamshell dredge
combined with a separate barge or scow and a hopper or cutter dredge. Each type of dredging
equipment was maodeled with a capacity of 4,800 cubic yards per load based on the argest option
currently available in Puerto Rico. In addition, the model was also performed with a volume of
15,000 cubic yards per load in case a larger dredging vessel should become available in the
suture. All model runs met the disposal criteria for both dredging methods, Therefore, the material
may be disposed without location or volume restrictions, to a maximum volume of 15,000 cubic
yards per load, within the ODMDS boundaries in accordance with all criteria specified by EPA
Region 2 and USACE-Jacksonville District,

ES-6
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1.2 Description of the Testing Approach
1.2.1 Evaluation of Dredge Materials for Disposal

Sediment and suspended-phase testing are required undet Marine Protection, Research, and
Sanctuaries Act (MPRSA) Section 103 to determine the suitability of the material to be dredged
for ocean disposal. Section 103 requires that all proposed operations involving the transportation
and discharge of dredged material into ocean waters be evaluated to determine the potential
environmental Impact of such activities. The proposed placement must be evaiuated using criteria
published by ERPA in Title 40 of the Code of Federal Regulations (40 CFR), Parts 220228,
Specific testing methods are described in the Evaluation of Dredged Material Proposed for Ocean
Disposal—Testing Manual (EPA and USACE 1991, referred to here as the ‘Green Book’) and the
Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S.~~Testing Manual
{inland Testing Manual or {TM)} (EPA and USACE 1288). In addition, the EPA Region 2 guidance
manual, Guidance for Performing Tests on Dredged Material Proposed for Ocean Disposal (RTM)
(USACE and EPA 2016), provides regional guidance on procedures fo be followed when
assessing the suitability of dredge material for ocean disposal in EPA Region 2.

The testing manuals provide guidance to support the tiered testing procedure for evaluating
compliance with the limiting permissible concentration (LPC). as defined by the ocean dumping
regulations. The procedure inciudes levels of increasing investigative intensity that provide
information to make ocean disposal decisions and is comprehensive enough to enable sound
decision-making without unnecessary expenditure of time and resources.

1.2.2 Objectives and Deliverables

Evaluation of proposed dredged material from the project area pursuant fo MPRSA Section 103
is requlred for ocean disposal of dredged material. For this reason, USACE Jacksonville District
contracted with ANAMAR Environmental Consulting, Inc. to collect sediment samples and to
conduct physical, chemical, and foxicological evaluations as reqguired in 40 CFR Parts 220228
and outlined in the testing manuals mentioned above,

Throughout the course of this project, the procedures and criteria set forth in the Sampling and
Analysis Plan/Quality Assurance Project Plan (SAP/QAPP) for sediment characterization were
followed (Appendix A, ANAMAR 2020). The objectives of this effort were to

o Collect the required volume of representative sediment samples from selected stations
within the project area and the reference station within positioning accuracy appropriate
for the project objectives.

e« Collect and containerize sediment samples according to proper protocols to ensure
sample integrity.

o Test and characterize sediment samples for physical characteristics and chemical
confaminants of concem and perform toxicology bioassays In accordance with the Green
Book and the RTM to determine the suitability of the materials for ocean disposal.

« Demonstrate environmental compliance of sediments to be dredged and obtain
concurrence of compliance for offshore disposal of dredged sediments from USACE and
EPA according to requirements specified in the Green Book, [TM, and RTM.

s Provide a report to USACE and EPA on behalf of USACE in the format outlined in
Section 6.2.6 of the SAP/QAPP (Appendix A),
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Project Manager: Adam Freeze
P.C. Box 68

McClellanville, SC 29458
Phone: {843) 887-3800

adam_freeze@athenatechnologies,com

collection

Chemistry Laboratory: Analytical Resources, inc. (ARl

Project Manager: Keily Bottem
4611 S. 134th PL, Ste. 100
Tukwila, WA 98168-3240
Phone: (206) 695-6211
kellv.bottem@arilabs.com

Laboratory sample preparation and
chemical analysis of sediment,
elutriate, and tissues; sample holding
and archiving

[

Chemistry Laboratory: Materials Testing Consultants
{(MTC)

Project Manager: Beth Goble

2118 Black Lake Blvd SW; Olympla, WA 98512

Phone: (206) 241-1974

beth.goble@mtc-inc.net

Preparation of eiutriate samples

Chemistry Laboratory: ALS Environmental, Inc.
Project Manager: Todd Poyfair

1317 8. 13th Ave; Kelso, WA 98626
Phone: {(800) 877-7222
Todd. Poviair@alsglobal.com

Analysis of metals in the elutriate and
site water samples

Geotechnical Laboratery: Terracon
Project Manager: Chris Mariin, Sr.

8001 Baymeadows Way
Jacksonville, FL 32256
Phone: {904) 900-6424
crmartin2@terracon.com

Labaratory sample preparation and
physical analysis of sediment; sample
holding and archiving

Toxicology Laboratory: EcoAnalysis
Project Manager: Brian Hester

4729 NE View Drive

Port Gamble, WA 98364

Phone: {360} 297-6040
bhester@ecoanalysts.com

Laboratory sample preparation and
anslysis for suspended phase, solid
phase, and bioaccumulation potential

QOffshore Vessel

JAW. Marine Contraciors, inc.
Kruger B Research Vessel
San Juan, Puerto Rico

Support for field coliection of sediment
and water from the offshore reference
station
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Exhibit 2-1. Summary of Sampling Scheme including Dredging Units, Sample 1Ds, and

Project Depths
nth
redaing: D belo
PRC20-1-A
Puerto Nuevo Harbor Piers A through D ”
(PRC20-1-COMP) PRC20-1-B -33 + (2)=-35
PRC20-1-C
y . PRC20-2-A
Puerto Nueve Harbor Piers E through O -
(PRC20-2-COMP) PRC20-2-B -39 + (-2) = -41
PRC20-2-C
PIERS20-3-A ~35 + (-2) = <37
Piers 1 through 4
(PIERS20-3-COMP) PIERS20-3-B 36 + (-2) =38
PIERS20-3-C
NEWWO20-5-A
Plers 11 through 14 NEWWO020-5-B ~
(NEWWO20-5-COMP) S EWWNOZOBC 36 +(-2) =-38
NEWWO020-5-D

Exhibit 2-2. - Summary of Field Sampling Materials and Methods

FIELD SAMPLE COLLECTION: :
o Project subsamples and composite samples from each dredging unit plus reference sediment

SAMPLING GEAR:
o Project samples collected by vibracore or grab sampler. A grab sampler was used if shoaling
was less than 2 feet.
« Reference sediment cofiected with double van Veen sampler
s Water parameters measured with YSI multiprobe meter and Hach 2100P turbidimeter

PRESERVATION:
o Sediment samples were kept at of bejow 4°C
s Holding-time requirements were analyte-specific and test-specific

IN SITU DATA/OBSERVATIONS:

Conductivity (mSfom) } Dissolved oxygen (mg/L and % saturation)
pH Salinity (pph)

Sea state Tide cycle

Turbidity (NTU) Water depth (feet)

Water temperature (°C) Weather observations
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2.2 Sample Collection Technigues
2.2.1 Project Field Effort

Sampling activities were conducted according to the SAP/QAPP (Appendix A) and guidance from
USACE and EPA (Section 4.1). Field mobilization and sampling took place October 12 through
November 2, 2020. Field personnel consisted of scientists from ANANMAR and Athena
Technologies. The Kruger B vessel departed from Pier 9 of the Port of San Juan for collection of
tha reference sediment and reference site water on October 29, 2020. The Athena vessel Good
Vibrations was used to collect the project samples and site water within the project area. Sample
compositing was conducted on-site by ANAMAR personnel prior to shipping samples to the
laboratories.

Exhibit 2-4 is a summary of the field sampling, compositing, and shipping activities. For more
details, refer to the DQCRs in Appendix B, Breaks in the field sampling schedule reflect
mobilization and collection of samples at additional project sites.

Exhibit 2-4. Field Sampling Activities

o IR ¢ T
» Mobilize to San Juan, PR. Get boat out of customs and stage equipment to

Oct 12 and 19, 2020 begin sampling operations. g8 eddlp

Collect samples from PRC20~1, PRC20-2, and PIERS20-3

Start sample compositing

Collect offshore reference sample and water chemistry kit

Collect samples for NEWWO20-5

Complete sample compositing

Collect site water and background water chemistry kit

Pack and prepare project sediment and water samples for shipping

Prepare chains of custody

Ship samples overnight to [aboratories via Fedizx Custom Critical

Oct 28, 2020

Qct 30, 2020
Oct 31, 2020

a o o |o]|e 0ic a &

Naov 2, 2020

2.2.2 Site Positioning

Sediment sampling locations were provided by USACE and approved by EPA. Station
coordinates were uploaded to a Panasonic Toughbook computer and assoclated Trimble sub-
meter GPS system on the RV Good Vibrations and a GPS system at the helm of the S/V
Kruger B. A Garmin hand-held GPS was used to log sampling coordinates at the aft deck of the
Kruger B during sampling. Sampling coordinates were also logged at coring stations.with a
Garmin hand-held GPS as back-up. Waypoints were recorded on sampling fleld logs. Navigation
and positioning of the sampling vessels referenced above were handled by U.S. Coast Guard-
licensed captains under direction of the ANAMAR field team leader. A graduated line was used
i determine water depths at coring locations. Water depths during offshore grab sampling were
determined using a fathometer.

All samples were taken within 50 feet of the target station and conformed to requirements in the
SAP/QAPP. Table 1 contains dates and times, coordinates, water depths, bottom elevations, and
associated data for sediment grab and core samples. Table 2 contains information for water
column parareters recorded at the offshore reference station and the site water location within
San Juan Harbor. The sampling locations for reference and project sediment samiples are shown
in Maps 1 and 2. -

10
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vessel Good Vibrations, which is fitted for vibracore sampling. The vessel carried all necessary
sediment sampling equipment and materials.

The vessel captain navigated to each target using a helms map displayed on a Panasonic
Toughbook computer and associated Trimble GPS system. Once on-station, the vessel was
immobilized using a three-point anchoring system. Vessel coordinates were compared to station
coordinates loaded in a second GPS to confirm [ocation accuracy. Depths were recorded fo the
nearest inch using lead-line readings and were then converted to the nearest tenths of a foot.
Bottorn elevation was calculated in the field using real-time water level data (feet MLLW) from
NOAA Station ID 9755371 at San Juan. Core penetration required to reach project depth was
calculated by adding real-time elevation of the substrate surface (as a negative value) to the
project depth.

Athena's vibracore system was deployed from the deck of the vessel and consisted of a generator
with a mechanical vibrator attached via cable, This vibrator was attached directly to a 4-inch-
diameter stainless steel core barrel. The sampler was lowered to the substrate through a moon
pool in the deck of the sampling platform by attaching lengths of drill stem. The vibracore
apparatus was then activated and the core parrel penetrated into the sediment until it reached
target depth or refusal, whichever was reached first. Vibracore refusal is defined as the point
where the core barrel is advanced to depth and additional downward force applied to the vibracore
drill stem does not result in measurable penetration into the sediment. This is often the result of
the end of the coring tube encountering rock or consolidated sediment.

When the vibracore reached target depth or refusal, the vibracore apparatus was then deactivated
and the core retrieved using an electric winch. Once the sample was on-deck, the recovered core
length was determined to the nearest inch and converted fo the nearest tenths of a foot.
Determination of acceptance of a given core sample was based on percent recovery requirements
as stated in the SAP/QAPP. The sediment sample was then removed from the core barrel and
placed into a stainless-steel bin for characterization, photographs, and containerizing.

When sediment cores are collected with a vibracore system, the retrieved sample is subject to
material compaction. For instance, a core sample taken from a penetration depth of 10 feet may
result in a recovered core of only 8 to 9 feet in length, depending on the sediment composifion.
Core samples were considered acceptable if the core was inserted vertically into the sediment,
reached target depth or refusal, and recovered at least 75% of penetrated depth. Alternatively,
the acceptance fimit for each core is decreased in the event that the first core attempted at a given
station was below 75% recovery of penetration depth and subsequent cores collected were within
+15% of the initial core percent recovery. During events when collected cores showed widely
varying recoveries over several attempts, the material was collected, and the recovery lengths
and reason for low recoveries were recorded on the field sheets.

The number of cores collected at each station was dictated by the number needed to achigve
sufficient volume for laboratory analyses. To maintain proportional volumes between subsample
stations, the team fried to collect the same number of cores at each station. However, in some
circumstances, it was difficult to predict how many cores would be required at each station across
a dredging unit because of the requirement to separate out the clay layer from the overlying
unconsolidated material. Also, some stations within a dredging unit had less than 2 feet of
shoaling and, therefore, required a grab sample. EPA was consulted on this issue and it was
recommended that if an equal number of cores could not be collected, an equal volume of material
should be collected at each station.
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2.3 Physical and Chemical Analytical Procedures
2.3.1 Physical Procedures '

Terracon performed physical analysis of all sediment samples. ANAMAR performed quality
assurance/quality control (QA/QC) on sediment physical data and presented the data for all
sampies in summary tables,

2.3.1.1  CGrain Size Distribution

Gradation tests were performed in accordance with methods ASTM D-422 and ASTM D-1140.
Each representative sample was air-dried and dry-prepped in accordance with method ASTM D-
421, and results of the sieve analysis of material larger than a #10 sieve (2.00-mm mesh size)
were determined. The minus #10 sieve material was then soaked in a dispersing agent.
Following the soaking period, the sample was placed in a mechanical sfirring apparatus and then
in a sedimentation cylinder where hydrometer readings were taken over a 24-hour period. After
the final hydrometer reading was taken, the sample was washed over a #200 sieve (0.075-mm
mesh size), placed in an oven, and dried to 2 constant weight. After drying, the sample was
sieved over a nest of sieves to determine the gradation of the material greater than #200 sieve
size. Cumulative frequency percentages were graphed and presented by Terracon on USACE
Form 2087 (Appendix C).

2.3.4.2 Moisture Content

Moisture content was performed in accordance with method ASTM D-2216-80 and Plumb (1981).
The sample weight was recorded and the sample was placed in an oven and dried to a consiant
mass at 110°C (383.2 kelvin). Once a constant dry mass was obtained, the percent moisture was
determined by subtracting the dry mass from the wet mass, then dividing the loss in mass due to
drying (the mass of just moisture) by the wet mass. The percent total solids was reported on a
100% wet weight basis.

2243 Atterberg Limits

Tests for liquid and plastic limits were performed in accordance with ASTM D-4318, wet method,
as follows. The minus #40 sieved materlal was mixed with a small amount of water and placed
in a liquid limit device. A groove was cut using a flat grooving tool and the fiquid limit was
determined by the number of drops of the cup. When the number of drops was in the desired
range, a moisture sample was obtained, placed in a 230°C oven, and dried to a constant weight.
This was repeated until three determinations had been obtained, one between 15 and 25 blows,
one between 20 and 30 blows, and one between 25 and- 35 biows. The reported value is the
intersecting value at 25 blows when all three are plotted.

The plastic fimit was determined by slowly air-drying a small sample left over from the liquid limit
determination. The sample was roflad and air-dried until the thread bacame crumbly and lacked
cohesion. When this point was reached, the sample was placed in a tare and weighed, then
placed in an oven and dried to a constant weight. The moisture content is the plastio limit.

2.3.1.4 Specific Gravity

Specific gravity was determined in accordance with method ASTM D-854. Each sample was
placedina mechanical stirring device and deionized water was added to form a slurry. The slurry
was then transferred to a pycnometer and was de-aired by applying a vacuum. After vacuuming,
the pycnometer with sample was allowed to reach thermal equilibrium. The water level was
adjusted to a calibration mark, and the pycnometer with sample was weighed.  After the
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Methods 8081 and 8082 are applicable to the determination of
extracted organochlorine pesticide compounds and
polychlorinated biphenyl (PCB) congeners from a variety of
matrices by gas-chromatography-electron capture detection {GC-
ECD). Qualitative identification of an analyte is based on its
8081/8082 retention {imes on dissimilar GC columns. Quantitative analysis
{(Pesticides/PCBs Gas may be based on peak areas or height following either external
in water/ Chromato holor nternal calibrations. Second column confirmation is typically
sediments/ grap performed and, If the relative percent difference (RPD) is £40%,
tissues) the result is considered confirmed. If the RPD exceeds 40%,

: errors, chromatographic, and instrument performances are all
checked. If the out-of-control situation is still not resolved, the
data are reported with qualifiers. When there are no
discrepancies between columns, the lower of the two results is
typically reported.

This method is used to determine the conceniration of polyoyclic
aromatic hydrocarbon (PAH) organic compounds In extracts
prepared from many types of sofid matrices and water

8270 (PAHs in g?fom stograph/ samples. The extracted sample aliquot Is injected into a gas
sediments/ Mass grap chromatographimass spectromett_ar {GC/MS) by large-volume
tissues) Spectrometer injection for qualitative and quantitative determination. Data may

be chtained from the mass specirometer via one of the three
modes of operation: full scan made, selected ion monitoring
(SIM), or multiple reaction monitoring (MRM).

: Plumb (1981) is used to determine the concentration of organic
I(DTh(J)r?)birYl o E:tﬂo?jrgﬁglg} carbon in sediment by catalytic combustion or wet chemical
di " Analyz oxidztion. The carbon dioxide formed from this procedure is
sediments) nalyzer measured and is proportional o the TOC in the sample.

2.4 Bicaccumulation and Toxicology Procedures

EcoAnalysts conducted biological testing using sediment samples collected by ANAMAR as part
of the dredged material evaluation of Puerto Rico Ports Authority. The testing procedures used
by EcoAnalysts (2020) are summarized in Section 2 of their report titled Toxicity Testing Resuits,
Puerto Rico Ports Authority, San Juan, Puerto Rico. The complete laboratory report is in
Appendix G.

The material under consideration for ocean disposal was evaluated in accardance with
procedures and criteria outlined in the Green Book and the RTM and with guidance outlined in
the ITM. Biological analyses with reference sediments were performed concurrently with the test
sediment evaluations,

This program included bioassay analysis of four composite samples and one reference sample.
In addition, appropriate laboratory control samples {L.CSs} were run with each of the selected test
species. Bioassay testing for this praject consisted of three water column bioassays, two whole
sediment bioassays, and two whale sediment bioaccumulation potential tests. The bicassay and
hicaccumulation tests are summarized tn Exhibit 2-8. Exhibit 2-7 summarizes the testing
objectives for each sample evaluated under this program. All tests were conducted within the
8-week (56-day) sediment holding fime fimit.
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2.6.2 Elutriate and Water Chemistry

Analytical results for elutriate and water samples were compared fo the latest published EPA
water quality criteria of criteria maximum concentration (CMC [synonymous with ‘acute’])
established in EPA (2006, 2015). The CMC is an estimate of the highest concentration of a
pollutant in saltwater to which an aquatic community can be exposed briefly without resulting In
an unacceptable effect (EPA 2008, Buchman 2008).

2.8.3 Toxicology

All water quality and endpoint data were entered into Microsoft Excel spreadsheets, Water quality
parameters were summarized by calculating the mean, minirmum, and maximum values for each
test freatment. Endpoint data were caiculated for each replicate, and the mean value and
standard deviation were determined for each test treatment.

All hand-entered data were reviewed for data entry errors. Any errors found were corrected before
summary calculations were performed. A minimum of 10% of all caleulations and data-sorting
were reviewed for errors. Review counts were conducted on any apparent outliers.

Statistical comparisons were made according to the Green Book and were performed using
SAS/STAT software or CETIS™ software (CETIS 2012). Before statistical comparisons were
conducted, data were tested for normal distribution. Any data that violated the assumption of
normal distribution were transformed using an arcsine square root fransformation hefore statistical
analysis. All data were tested for equality of variance using Levene's test.

Benthic test results were compared o reference results using analysis of variance (ANGVA) with
SAS Proc GLM software with Dunnett's multiple comparison test on the mean values. The
Dunnett's fest was petformed as a one-way test, testing for significantly lower orgahism survival
than in the reference sample.

2.6.4 Tissue Chemistry

The project sample and reference tissues had five replicates per test species and were evaluated
using guidance from Subsection 6.3 of the Green Book and Subsection 9.2.3 of the RTM.
Analytical results for tissue samples were compared to published tissue screening benchmarks.
The U.S. Food and Drug Administration (FDA) action levels and threshold levels were used for
comparison after accounting for steady-state adjustments as applicable.

Analyte wet weight concentrations in Macoma nasuta tissues were compared to FDA levels for
bivalve mollusks. Analyte concentrations in Afifta virens tissues were compared to the FDA levels
for crustacea as there are no FDA levels published for polychaete worm tissue (FDA 2001, 2011).

The mean of resuits for each set of five replicates per composite and analyte combination was
calculated for wet weight and dry weight concentrations. The wet weight concentrations of
composites having two or more replicates greater than the MDL were compared fo the replicate
concentrations for the reference tissue per analyte, Mean values of analyte concentrations were
calculated as follows: ' ‘

s For non-detects (U-qualified) data, the method detection limit (MDL) was used in all
statistical calculations. .

o For J-qualified and non-qualified analytical results, the reported result was used in all
statistical caloulations.
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3 RESULTS AND DISCUSSION

3.1 Field Data and In Situ Measurements

3.1.1 Weather Conditions

Conditions during sampling at the offshore reference station and coring locations were favorable.
Weather conditions (including wind direction, wind speed, and sea state) at each station are noted
on the fleld logs in Appendix B.

EnvlronmentaE Consultlng ne.

3.1.2 Water Column Data

Water column parameters were recorded at the offshore reference station (SJH20-REF-SW) and
at the site water location within the San Juan Harbor project area (SJH20-SW) and are
summarized in Table 2 along with the weather conditions observed during water sampling. The
water sampling field logs are in Appendix B.

3.1.3 Vibracore and Grab Sampling Data

A brief summary of sample collection within each dredging unit is provided below. EPA was
consulted throughout the sampling effort, and key issues that were discussed are summarized in
Subsection 4.1. Table 1 provides a summary of vibracore sampling data, including core depth,
peneiration, recovery length, and percent recovery. Copies of the core logs are in Appendix B.

Puerto Nuevo Harbor Piers A through & Summary:

PRC20-1-A — Sediment elevation was 1.6 feet above project depth; therefore, a grab sampler
was used to collect the sample.

PRC20-1-B — Two cores were collected to project depth.

PRC20-1-C ~ Sediment elevation was 2.1 feet above project depth. The collection of a core was
attempted but material fell out upon retrieval. Therefore, a grab sampler was used to collect the
sample.

Puerto Nuevo Harhor Piers E through Q Summary:

PRC20-2-A - Sedimeni elevation was 0.9 feet above project depth; therefore, a grab sampler
was used to collect the sample.

PRC20-2-B — Two cores were coliected o project depth.

PRC20-2-C — Two cores were collected to project depth.

Piers 1 through 4 Summary:
PIERS20-3-A — Two cores were collected o project depth.

PIERS20-3-B — Two cores were collected {o project depth.

PIERS20-3-C — Two cores were coilected to project depth.

Piers 11 through 14 Summary:

NEWWOQO20-5-A ~ A stiff clay layer was encountered above project depth. EPA was consulted

and advised the field team to separate clay material from the overlying material. The clay sample
was analyzed separately for physical and sediment chemistry (NEWWO20-5-Clay-COMP).
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Puerto Nuevo Harbor Piers E through O

Subsamples and the composite sample from PRC20-2 statlons were primarily composed of fine-
grained material (silt/clay) ranging from 71.4% to 88.8%. Exhibit 3-2 shows a bar graph of the
grain size results, The USCS class for all samples was CH (clay of high plasticity, elastic silf).
Complete results are presented in Tables 3 and 4.
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m% Gravel ©% Sand {total) 8% Silt & Clay (combined)

Exhibit 3-2.  Grain Size Distribution for Piers E through O

Piers 1 through 4

Subsamples and the composite sample from PIERS20-3 stations were primarily composad of
fine-grained material (silt/clay) ranging from 80.9% to 92.3%. Exhibit 3-3 shows a bar graph of
the grain size results. The USCS class for all samples was CH (clay of high plasticity, elastic silf).
Complete results are presented in Tables 3 and 4.
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Exhibit 3-3. Grain Size Distribution for Piers 1 through 4
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PIERS20-3 composite and subsamples had percent fotal solids that ranged from 46.10% to
51.03% and TOC concentrations that ranged from 1.08% to 1.70%.

NEWWO20-5 composite and subsamples had percent total solids that ranged from 49.41% to
87.51% and TOC cancentrations that ranged from 1.02% to 2.01%. NEWWO-5-Clay-COMP had
76.78% total solids and 0.23% TCC.

The reference had 53.83% total solids and 0.90% TOC. Analytical results for fotal solids and
TOC are in Table 3.

3.3.2 Netals

All nine metals analyzed were detected in concentrations above the MDL in the project
composites and subsamples. With the exception of cadmium, all other metals analyzed were
also detected in concentrations above the MDL in the reference sample. Exhibit 3-6 summarizes
the analytical results for metals in sediment compared to the TEL and ERL. Complete results are
provided in Tabie 6.

PRC20-1

PRC20-1-COMP and two or more of the subsamples had concentrations of arsenic, copper, lead,
mercury, nickel, silver, and zin¢ that exceeded the TEL and (or) ERL. In addition, subsample
PRC20-1-B had concentrations of chromium that exceeded the TEL. Cadmium was the only
metal analyzed that was not detected in concentrations that exceeded the TEL or ERL in either
the composite or the subsamples. Among the three subsamples, PRC20-1-B consistently had
the highest concentrations of the metals analyzed. :

PRC20-2

PRC20-2-COMP and all three of the subsamples had concenfrations of arsenic, copper, mercury,
and nickel that exceedsd the TEL and (or) ERL, in addition, subsample PRC20-2-A had
concentrations of chromium that exceeded the TEL. Subsample PRC20-2-C had concentrations
of silver that equaled the TEL. Subsamples PRC20-2-B and -C had concentrations of zinc that
exceeded the TEL. Cadmium and lead were not detected in concentrations that exceeded the
TEL ot ERL in either the compeosite or the subsamples.

PIERS20-3 :

PIERS20-3-COMP and all three of the subsamples had concenirations of arsenic, copper,
meroury, and nickel that exceeded the TEL and (or) ERL. In addition, subsample PIER$20-3-A
had concentrations of lead, silver, and zinc that exceeded the TEL. Cadmium and chromium
were not detected in concentrations that exceeded the TEL or ERL in either the composite or the
subsamples. Among the three subsamples, PIERS20-3-A consistently had the highest
concentrations of the metals analyzed.

NEWWO20-5

NEWWO2Z0-5-COMP had concenirations of arsenic, coppef, lead, mercury, silver, and zinc that
exceeded the TEL and (or) ERL. NEWWO20-5-Clay-COMP had concentrations of arsenic and
copper that exceeded the TEL and (or) ERL.

SJH20-REF

The reference had concentrations of arsenic, copper, and nickel that exceeded the TEL and (or)
the ERL.
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3.3.3 Pesticides

Two of the 15 pesticides tested [p,p* (4,4)-DDE and p,p’ (4,4)-DDT] were detected ahove the
MDL (J-qualified or greater) in one or more samples. For dieldrin, there were no results greater
than the MDL (U-qualified), but the MDL (0.11 pg/kg) exceeded the ERL of 0.02 ugfkg. However,
the MDL for dieldrin was below the EPA Region 2 target detection limit of 1 pg/kg in Table 13-2
of the SAP/QAPP (Appendix A). Results per reach are summarized below. Complete resulis are
provided in Table 7.

PRC20-1

Subsample PRC20-1A had a concentration of p,p’ (4,4')-DDE that was greater than the MDL
(J-qualified) but did not exceed the ERL or the TEL. Subsample PRC20-1-C had a detected
concentration of p,p’ (4,4)-DDT (1.22 pg/kg) that equaled the TEL of 1.22 Hg/kg. In one or more
of the subsamples, the MDLs andfor MRLs for some of the pesticides were elevated above the
EPA Region 2 target detection limit of 1 pg/kg. See section 4.4.2.3 for more information. No
other pesticides were detected in concentrations greater than the MDLs (U-qualified).

PRC20-2 :

None of the resuits for the composite or subsamples were detected in concentrations greater than
the MDL; all results were U-qualified. The MDLs and MRLs met the EPA Region 2 target detection
limit of 1 pg/kg.

PIERS20-3

in samples PIERS20-3-COMP, PIERS20-3-B, and PIERS20-3-C, p,p’ (4,4)-DDE was detected
in concentrations greater than the MDL (J-qualified). Subsample PIERS20-3-A had a detected
concentration of p,p’ (4.4)-DDT (1.29 ug/kg) that exceeded the TEL of 1.22 tg/kg. No other
pesticides were detected in concentrations greater than the MDLs (U-qualified). The MDLs and
MRLs met the EPA Region 2 target detection limit of 1 pg/kg.

NEWWQO20-5 :
NEWWO20-5-COMP had a had a detected concentration of p,p’ (4,4)-DDT (2.53 pgrkg) that
exceeded the TEL of 1.22 pg/kg. The MDLs and MRLs for p,p’ (4,4)-DDT were elevated above
the EPA Region 2 target detection limit of 1 ug/kg. See section 4.4.2.3 for more information.
None of the results for NEWWO020-5-Clay-COMP were detected in concentrations greater than
the MDL; all results were U-qualified.

SJH20-REF
None of the results for the reference were detected in concentrations greater than the MDL; all
results were U-qualified. The MDLs and MRLs met the EPA Region 2 target detection limit of

1 pg/kg. .
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3.3.5 PCBs

Up to 17 of the 22 PCB congeners tested were detected in concentrations above the MDL/MRL
in one or more composites. All composites, subsamples, and the reference sample had Total
EPA Region 2 PCB concentrations thal exceeded the applicable TEL or ERL. The MDLs met the
EPA Region 2 target detection limit of 1 ugfkg for all samples except PRC20-1-COMP and
PRC20-1-B. The MDLs/MRIs for those two samples were above the EPA Region 2 target
detection limit of 1 pg/kg. See section 4.4.2.3 for more information. Results per reach are
summarized below and in Exhibit 3-7. Complete resuits are provided in Table 9.

PRC20-1

In samples PRC20-1-COMP and PRC20-1-A, nine of the 22 PCB congeners were detected in
concentrations greater than the MDL/MRL. [In sampie PRC20-1-B, 12 of the 22 PCB congeners
were detected in concentrations greater than the MDL/MRL. In sample PRC20-1-C, 11 of the 22
PCB congeners were defected in concentrations greater than the MDL/MRL. In addition, -all
samples had Total EPA Region 2 PCB concentrations that exceeded the TEL and ERL. Armong

_ the three subsamples, PRC20-1-B consistently had the highest detected concentrations of the. ... .. .. ..

PCBs analyzed with the exception of PCB-005/008.

PRC2Z0-2

in sample PRC20-2-COMP, six of the 22 PCB congeners were detected in concentrations greater
than the MDL/MRL. In sample PRC20-2-A, two of the 22 PCB congeners were detected in
concentrations greater than the MDL/MRL. In sample PRC20-2-B, nine of the 22 PCB congeners
were detected in concentrations greater than the MDL/MRL. In sample PRC20-2-C, 10 of the 22
PCB congeners were detected in concentrations greater than the MDL/MRL. [n addition, all
samples had Total EPA Region 2 PCB concentrations that exceeded the TEL and {or) ERL.
Among the three subsamples, PRC20-2-C consistently had the highest detected concentrations
of the PCBs analyzed.,

PIERS20-3

In sample PIERS20-3-COMP, 10 of the 22 PCB congeners were detected in concentrations
greater than the MDI/MRL. [n sample PIERS20-3-A, 11 of the 22 PCB congeners were detected
in concentrations greater than the MDL/MRL, In sample PIERS20-3-B, 9 of the 22 PCB
congeners were detected in concentrations greater than the MDL/MRL. in sample PIERS20-3-
C, 9 of the 22 PCB congeners were detected in concentrations greater than the MDL/MRL.. in
addition, all samples had Total EPA Region 2 PCB concenfrations that exceeded the TEL and
ERL. Among the three subsamples, PIERS20-3-A consistently had the highest detected
concenirations of fhe PCBs analyzed. '

NEWWO20-5

In sample NEWWQ20-5-COMP, 17 of the 22 PCB congeners were detected in concentrations
greater than the MDL/MRL. In sample NEWWQ20-5-Clay-COMP, none of the 22 PCB congeners
were detected in concentrations greater than the MDL (U-qualified). Both samples had Total EPA
Region 2 PCB concentrations that exceeded the TEL and (or) ERL.

SJH20-REF

In sample SJH20-REF, none of the 22 PCB congehers were detected in concentrations greater
than the MDL (U-qualified). The sample had Total EPA Region 2 PCBE concenirations that
exceeded the TEL.
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Exhibit 3-7. Summary of Analytical Results for PCBs in Sediment

Envircnmental Consillt}g. Tnc,

Analy

a

1)
bl

PCBs

PCB-00E/ 08 X X
POB-018 ND ND NG 6.66 ND ND ND ND ND 1.28 1.14 ND ND 2.80 ND 'Y x
PCH-028 NP 570 ND 0.8 ND NE ND NB ND NE ND WD ND 2.29 ND X %
POB-0G44 ND ND ND f2{u] ND ND NQ ND ND ND ND ND ND 1.08 ND b4 X
PCH-049 ND 24,2 1.97 A47.0 2,80 D ND 148 1.62 2.30 3.55 1486 1.7 583 ND b4 4
PCB-052 ND 14.6 .77 313 2.37 ND ND ND 1.85 211 3.18 i.88 118 538 ND x X
PCR-068 ND ND ND 7.25 NP ND ND ND ND [J[53 ND ND ND 175 ND X X
PCB-087 ND ND NB ND ND ND ND ND ND MO ND ND NB KD ND b4 b4
PLCE-01 ND 8.25 NI 6.1 310 1.60 ND 2.53 288 233 ND 1.96 1.84 4.55 NG X x
PCB-105 ND ND ND ND ND NG ND ND ND ND MD ND ND ND - ND x X
PCB-118 ND NE 1.84 WD 1.83 ND N 1.71 1.82 .87 244 444 1.32 3.68 ND % X
rFCB-128 ND ND NB ND ND ND NO ND ND ND ND ND ND ND ND 4 b4
PCB-138 ND 1.7 7.07 23,3 7.24 3.40 1.01 5.84 6.13 .84 4.53 2.B62 2465 588 ND b4 *®
PCB~153 NBE 24.7 18.4 571 4.1 518 1.45 10.8 11.0 847 8.82 B.38 537 10.6 ND X b4
PCB-170 ND 5.53 3.87 11.9 3.31 345 ND 24% 241 1.43 1.68 4.08 401 .86 ND X X
PCB-180 ND 137 B.26 26.3 710 2.86 ND 516 5.47 2.84 342 2,14 1.9% 381 ND X x
pPCB3-183 ND ND 2.24 7.32 2,00 NI ND 146 1.62 ND 1.11 NE ND 1.54 ND x X
PCB184 ND ND ND N© ND WD ND ND ND ND NE ND ND ND ND X £
PCB-187 ND 8,78 5.B6 18.2 5.38 2.35 NO 3.86 4,08 245 2.52 200 1.7% 241 ND X X
PCB-185 N2 ND ND ND WD ND ND ND ND ND ND ND ND ND ND x %
PCB-208 RD ND ND ND ND NG ND ND ND NE ND ND ND 112 ND b 4 X
PCB-209 ND ND N ND ND N N ND ND ND 1,18 NP ND 1.69 ND X X
Total EPA Region 2 220 | 4180 | 614 | 513 | 613 | 33.8 | 225 | 483 | 506 | 40.3 | 480 | 281 | 308 | 632 | 220 |21 | 27

Boelded values exceeded the TEL andfor ERL.
pNon-detect (ND} = The anailyte was not detected at or above the MDL.

x = No TEL or ERL published for that parameter.
See Table 8 for complete resulis.
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Exhibit 3-8. Summary of Survival Data for the 10-Day Benthic Test with Ampelisca
abdita

ontro 86 {+4.2)
SJH20-REF (reference) 90 (= 6.1)
PRC20-1-COMP 90 (£ 5.0) No Yes
PRC20-2-COMP 83 (+8.4) No Yes
PIERS20-3-COMP 86 (+ 5.5) No Yes
NEWWOG20-5-COMP 84 (9.6} No Yes

SD = standard deviafion
Souree; Table 3-1 of EcoAnalysts (2021)

3.8.2 Americamysis bahia

The 10-day benthic test with A. bahia was initiated on December 8, 2020, and was validated by
90% survival in the control, meeting the acceptability criterion of 280%. Mean survival in the
project sediment composite was 93% and was not statistically significantly different from that of
the reference. Mean percent survival in the project sediment composite was within 10% of the
reference (94%), indicating that the project sediment met the LPC for ocean disposal. Mean
survival results are summarized in Exhibit 3-9.

Water quality parameters, ammonia concentrations, and other test conditions are summarized in
Tables 3-6 through 3-8 of the toxicity report by EcoAnalysts (2021) in Appendix G. A summary
table of survival in each replicate and the raw data hench sheets are provided in Appendix A.2 of
the toxicity testing report (Appendix G). :

Exhibit 3-0. Summary of Survival Data for the 10-Day Benthic Test with Americamysis
bahia

A AESD)

Control 90 (+ 3.5)

SJH20-REF (refergnce) o4 (% 5.5)

NEWWO20-5-COMP 93 (£5.7) No Yes

SD = standard deviation
Source: Table 3-5 of EcoAnalysts (2021)

3.6 Water Column Bivoassays

Water column tests were performed with the mysid crustacean Americamysis bahia (opossum
shrimp), the atherinoid fish Menidia peryllina (inland silverside), and the larval life stage of the
bivalve moliusk Mytilus galloprovincialis (Mediterranean mussel). The complete toxicity testing
report by EcoAnalysts (2021} is provided in Appendix .
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Exhibit 3-11, Summary of Survival Data for Water Column Tests Using Menidia béry{lina
fa A}

Control i 92 (£ 9.7)

PRPA-SW (site water) 96 (& 6.5) No

10 95 (+5.0) No =100
NEWWO20-5-COMP 50 92 (£6.7) No >100
{eluiriate)

100 - 98 (£ 2.7) No >100

8D = standard deviation
Source: Table 3-13 of EcoAnalysts (2021)

3.6.3 Mytilus galloprovincialis

The water column test with larval M. galloprovincialis was Initiated on December 8, 2020, and
resulted in 99.0% normal development (proportion normal) and 99.9% survival (proportion
survival) in the control, meeting the recommended criteria of 260% proportion normal and 280%
proportion survival. Control acceptability results are summarized in Exhibit 3-12. Mean combined
normal development and mean survival results for all samples are summarized in Exhibits 3-13
and 3-14.

Water quality parameters, ammonia concenirations, and other test conditions are summarized in
Tables 3-20 through 3-22 of the toxicity report by EcoAnalysts (2021) in Appendix G. A summary
table of survival in each replicate and the raw data bench sheets are provided in Appendix A.5 of
the toxicity testing report (Appendix G). .

The estimated ECsp value for mean proportion normal and proportion survival was >100% for
sample NEWWOQ20-5-COMP, and statistical comparison of the sample results to that of the
control resulted in no significant difference.

lity Results
nal Development ! | rifetia? o

Controf 99.9 99.0 Yes

7 Caloulated as the total number of normally and abnormally developed embryos + number of embryos stocked
{stocking density).
Source; Table 3-17 of EcoAnalysts (2021)
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Exhibit 3-15. Summary of Survival Data for Bioaccumulation Potential Tests Using
Macoma nasuta and Alifta virens

iren:
ontro 100 ¢ 0.0) 96.1 (£ 3.5)

SJH20-REF (reference) 96.8 (+ 3.3) 96.0 (x 6.5)

NEWWO20-5-COMP 97.6 (+2.2) 97.0 (£2.7)

3D = standard deviation
Source: Table 3-23 of EcoAnalysts (2021}

3.8 Toxicology Summary

Benthic Bioassays

No significant benthic toxicity, relative to the reference treatment, was observed in the A. abdita
amphipod test or the A, bahia mysid test. Mean percent survival in the project compuosite samples
was within the taxon-specific test criterion (20% of the reference for amphipod; 10% of the
reference for mysid), indicating that the test treatments met the LPC for disposal for these tests.

Water Column Bioassay :
No statistically significant toxicity was observed in the 100% elutriate concentrations for the
A. bahia, M. beryllina, and M. galloprovincialis tests.

Bicaccumulation Potential _ '

No significant toxicity was observed in the bioaccumulation tests. Survival in the reference and
test treatments was 296.0%, suggesting adequate tissue mass was available for chemical
analyses.

3.9 Tissue Chemistry

Tissue chemistry results for M. nasuta and A, virens are presented in Tables 13 through 30. Wet |
weight tissue chemistry results for the one project sample (NEWWO20-5-COMP) are compared
to the reference (SJH20-REF) and to applicable FDA action levels from FDA (2001, 2011). The
laboratory case narrative for tissue chemistry is provided in Appendix D. Complete results of
statistical analyses and transformations for M. nasuta and A. virens are provided in Appendix F.

For dry weight tables, the laboratory’s information management system is not currently able to
provide both wet and dry weight concentrations. The results reported were caloulated using the
wet welght concentration and percent solids provided by the tahoratory.

2.9.1 Lipids and Total Solids in Tissue

Total solids and lipids were analyzed in M. nasuta and A. virens tissues for the project sample
(NEWWQ20-5-COMP) along with the reference and pre-exposure tissues.,

Macoma nasuta

P

Total solids ranged from 16.46% to 18.44% among the project samples, reference, and pre-
exposure tissues. Lipids ranged from 1.2% to 2.5% among these samples. Complete results are
in Table 13.
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Exhibit 3-17. Alifta virens Tissue: Summary of Mean Wet Weight Metals Results

nalyte ference); tion

Arsenic 2.02 76
Cadmium . 0.0257 ‘ 3
Chromium . 0.191 12
Copper / 1.47 X
Lead . 0.118 1.8
Mercury . 0.0187 1
Nickel . 0.114 70
Sliver . 0.0123

Zinc 14.8 14.5 X

%= No FDA action level is published for the given parameter,

Bolded values indicate that the mean concentration in project tissues Is statistically significantly greater than in the
reference tissues, and at least two replicate results are greater than the MDL.

%.0.3 Pesticides in Tissue

Fifteen pesticides were tested in M nasuta and A. virens tissues from the project sample
(NEWWO20-8-COMP) along with the reference and pre-exposure tissues.

Macoma nasuta

None of the pesticides were detected in concentrations greater than the MRL in the project sample
or reference. All results were either U- or J-qualified. Mean concentrations of two pesticides
(4,4-DDD and 4,4-DDE) in the project sarple were statistically significantly greater than those
of the reference; however, the reference results were U-qualified for these two pesticides. None
of the mean concentrations of pesticides exceeded applicable FDA action levels. Complete
results are in Tables 19 and 21 for wet weight and dry weight pesticides, respectively. Resuits of
the ToxCalc statistical calculations are provided in Appendix F.

Alitta virens

None of the pesticides were detected in concentrations greater than the MRL in the project sample
or the reference. All results were either U- or J-qualified. Mean concentrations of 4,4-DD0 in
the project sample were stafistically significantly greater than those of the reference, None of the
mean concentrations of pesticides exceeded applicable FDA action levels. Complete results are
in Tables 20 and 22 for wet weight and dry weight pesticides, respectively. Results ofthe ToxCalc
statistical calcutations are provided in Appendix F.

3.6.4 PAHs in Tissue

Sixteen PAHs were tested in M. nasuta and A, virens tissues for the project sample (NEWWOZ20-
5-COMP) along with the reference and pre-exposure tissues. Total LMW, total HMW, and total
PAHs were calculated from the results of the individual PAHS.
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Exhibit 3-19. Macoma nasuta Tissue: Summary of Mean Wet Weight PCBs Results

7K

PCE 6/8 0.41 <0.40 X
PCB 18 0.47 <040 X
PCB 28 0.66 <040 X
PCB 44 <0.40 <0.40 X
PCB 49 1.08 <0.40 X
PCB 52 0.98 <040 X
PCB 66 <0.40 <0.40 X
PCB 87 <0.40 <0.40 X
PCB 101 0.69 <0.40 X
PCB 105 <0.40 <0.40 X
PCB 118 0.44 <040 X
PCB 128 <0.40 <040 X
PCB 138 0.54 0.40 X
PCB 153 0.89 <0.40 X
BCB 170 <0.40 <040 %
PCB 180 <0.40 <0.40 X
PCB 183 <0.40 20,40 X
PCB 184 <0.40 <0.40 X
PCB 187 <0.40 <040 X
PCB 195 <0.40 <040 X
PCB 208 <0,40 <0.40 X
PCB 209 <0.40 2040 X
Total EPA Region 2 11.3 8.80 2000

%= No FDA action fevel and (or) ecological effects threshold is published for the given paraméter.
<###% = The analyte was not detected (ND) at or above the MDL.

Bolded values indicate that the mean concentration in project tissues is statistically significantly greater than in of the
reference fissies and at least two replicate results are greater than the MBL.

Alitta virens

Ten of the PCR congeners tested were detected above the MRL in at least three replicates in the
project sample. Concentrations of PCB congeners 18, 48, 52, 101, 118, and 180 and total EPA
Region 2 PCBs in the project sample were statistically significantly greater than those of the
reference. Total EPA Region 2 PCB mean concentration in the project sample did not exceed
the FDA action level. Mean concentrations of PCBs in A. virens tissues are summarized in Exhibit
3-21. Complete results are in Tables 28 and 30 for wet weight and dry weight PCBs, respectively.
Results of the ToxCalc statistical calculations are provided in Appendix F.
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4 QUALITY ASSURANCE/QUALITY CONTROL
4.1 Coordination with EPA '

EPA Region 2 was consulted during the sample collection effort for guidance on how fo approach
sample collection and processing at several stations.

‘Environmental Consulting. fnc.

General guidelines provided by EPA!

o Based on bathymetric data, there were some stations with very short estimated cores
lengths. EPA advised that if shoaling is <2 feet above the target project depth, permission
was granted to collect the material as a grab sample.

A memo was prepared summarizing the field coordination with EPA and a copy was provided to
USACE and EPA. The memo is also provided in Appendix J, Pertinent Correspondence.

4.2 Sample Receipt

Sediment and site water samples requiring temperature preservation were shipped using cold
storage containers and coolers with ice on November 2, 2020. Those samples were delivered to
EcoAnalysts on November 3, 2020. Samples that did not require cold storage were shipped to
ANAMAR in a cargo container., A summary of receipt dates to each laboratory is provided below.

421 EcoAnalysts

The cold storage containérs and all coolers were received at EcoAnalysts on November 3, 2020.
This shipment included samples for both chemical and toxicological analysis. All test samples
arrived in a cold box at 4.2°C, within the recommended temperature range of 0-6°C upon receipt.
EcoAnalysts took custody of five sediment samples and one site water sample for toxicological
analysis. The samples were stored in a walk-in cold room at 4° £ 2°C in the dark until used for
testing. ARI took custody of all the remaining samples for sediment, site water, and elutriate
chemistry analysis.

4.2.2 ARI, MTC, and ALS

ARI personnel took custody of all the samples for sediment, site water, and elutriate chemistry
analysis. ARI delivered sediment and site water on November 3, 2020, to MTC for elutriate
preparation and to ALS on November 4, 2020, for sediment and site water analysis. Following
eluiriate preparation, MTC delivered the elutriate samples for organic analysis to ARl on
November 10, 2020, and elutriate samples for trace metals analysis to ALS on November 11,
2020. Al samples were received at the laboratories within analytical holding time and at proper
temperature.

423 ALS and Terracon

The cargo container was delivered to ANAMAR on November 13, 2020. ANAMAR packed and
shipped the site water on November 16, 2020, and it was received at ALS on November 18, 2020.
ANAMAR delivered sediment samples for physical analysis o Terracon on November 19, 2020,
All samples were received in good condition.

4.3 Physical Analysis

All physical analyses were performed by Terracon, and the results met the quality control criteria
specified in the SAP/QAPP.
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4.4.3.2 Continuing Calibration Veritication

Pyrene had two exceedances in the CCV standards. All other standards were acceptable. The
results indicate a slight low bias for pyrene, For the sampies analyzed during the CCV
exceedances, only sample PIERS20-3-A had a concentration that exceeded the Region 2 target
reporting limits.  Sample PIERS20-3-COMP, which included material from subsample
PIERS20-3-A, was analyzed 2 days later and with CCVs that were within contrel.  The
concentrations found in PIERS20-3-COMP were consistent with the concentrations found across
all three subsamples.

4.5 Site Water and Elutriate Chemistry
45.1 Trace Metals

The triplicate matrix spike for arsenic, cadmium, and copper were befow the acceptance limits,
but all other spikes were acceptable. .

The spike target for chromium, lead, and nickel did not meet the criteria specified in the EPA
Region 2 Manual. The laboratory indicated that the method could not meet both the low levels
needed for reporting limits for metals such as copper and also meet the spike target for metals
with high reporting limits for chromium, lead, and nickel. The spike recoveries were acceptable
for the percent recoveries found. :

45.2 Pesticides and PCB Congeners
4.5.2.1 Matrix Spike Recovery

Several spike recoveries for PCBs and pesticideé were outside the acceptance limits, indicating
a matrix intetference. Since all pesticide and PCB concentrations were below the detection limit,
the overall impact on the sample results is low.

458.2.2 t.aboratory Control Standards

Several compounds were outside the acceptance limits for the background site water. Results
for elutriate samples were within control.

4.6 Tissue Chemistry
46,4 Trace Metals
No anomalies associated with the analysis of the samples were observed,

A4.6.2 Pesticides and PCB Congeners
4.6.21 Matrix Spike Recovery

Spike recoveries for several pesticide compounds were outside the acceptance limits, indicating
a potential matrix interference. Since the sample results were below detection limit, the overall
impact is minimal.

4.6.2.2 Laboratory Control Sample

Recoveries for Endosulfan | and H were outside the acceptance limits for one LCS but were within
acceptance limits for the second LCS. All other pesticides and PCB congeners were within
acceptance limits. :

No other anomalies associated with the analysis of these samples were observed.
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Water quality parameters were within acceptable limits throughout the 10-day test, except for pH.
While pH was measured at 8.5 In the control treatment, above the targeted range of 7.8 + 0.5, it
was still within the tolerance range of the test organism and did not negatively affect survival.

The LCsp for the ammonia reference-toxicant test was 61.6 mg/L total ammonia and was within
two standard deviations of the labaratory mean at the time of testing. This indicates that the fest
organisms used in this test were of similar sensitivity to those previously tested atthe EcoAnalysts
laboratory.  The concurrent ammonia reference-toxicant derived no observed effects
concentration (NOEC) values were 34.7 mg/L (total ammonia) and 0.591 mg/L (un-ionized
ammonia [UIA]). Arnmonia concentrations measured within the benthic test were below the
armmonia reference-toxicant test derived NOEC values for total ammonia throughout the testing
period. UIA concentrations measured in samples PRC20-1-Comp and PIERS20-3-Comp
exceeded the NOEC for UIA on days 3 and 2 of testing, respectively.

4.7.4.2 Americamysis bahia

The 10-day benthic test with A. bahia was only run on sample NEWWO20-5-Comp. The test was
nitiated on December 8, 2020, and was validated by 80% survival in the control sample, meeting
the acceptability criterion of 200%. Mean survival within the A. bahia benthic test was 93% in the
test sediment; this was not statistically different than that of the reference. Mean percent survival
was within 10% of the reference (94%), indicating that the test composite met the limiting
permissible concentration for disposal.

Water quality parameters were within the acceptable fimits throughout the 10-day test. Ammonia
measurements in overlying water were below the threshold of 0.3 mg/L UIA (@pH 7.8) throughout
the duration of the test. No afternoon feeding was performed on Day 1 oftesting due to a shortage
of hatched Arfemia available for feeding.

The LCso for the ammonia reference-toxicant test was 46.3 mg/L total ammonia and was within
two standard deviations of the laboratory mean at the time oftesting. This indicates that the test
organisms used were of similar sensitivity to those previously tested at the EcoAnalysts
taboratory. The concurrent ammonia reference-toxicant derived NOEC values were 21.7 mg/L.
(total ammonia) and 0.380 mg/l. (UIA). Ammonia concentrations measured within the benthic
test were below the ammonia reference-toxicant test derived NQEC values throughout the testing
period.

4.7.2 Water Column Toxicology Testing

The results of the water column toxicity tests are presented in this section. The water column
tests were performed with mysid shrimp (A. bahia), inland sitverside fish (M. beryllina), and larvae
of the musse!l M. galloprovincialis.

4.7.21  Americamysis bahig .

The water-column test with A. hahia was initiated on December 7, 2020. The mysid test was
validated by 96% mean survival in the seawater control, meeting the acceptability criterion of
200%. Mean percent survival in the site water sample was 97%, indicating that the site water was
acceptable for festing.

Water quality parameters were within the target limits throughout the duration of the 86-hour test,
No afternoon feeding was performed on Day 2 of testing due to a shortage of hatched Arternia
available for feeding.
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The LCso for the A. virens sodium dodecyl suifate (SDS) reference-toxicant test was 36.8 mg/L
SDS and was within two standard deviations of the laboratory mean at the time of festing. The
L Cxo for the M. nasuta reference-toxicant test was 39.¢ mg/L SDS and was within two standard
deviations of the laboratory mean at the time of testing. These reference-toxicant tests indicated
that the populations of test organisms used in this study were similar in sensitivity to those
previously tested at the EcoAnalysts [aboratory.
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Exhibit 5-2. Site Description

ANAMAR
LA

Environmenial Consultlng, Inc,

arametel
Number of Grid Points {left to right)
Number of Grid Points {top to bottom)
Spacing Between Grid Points (left to right) 200 ft
Spacing Between Grid Points (top fo bottom) 200 ft
Constant Water Depth 965 ft
Roughness Height at Bottom of Disposal Site 0.005* ft
Slope of Bottomn in X-Direction 0 deg.
Slope of Bottom in Z-Direction 0 deg.
Number of Points in Ambient Density Profile Point 3 nfa
Ambient Density at Depth = 0 # 1.0236 glce
Ambient Density at Depth = 200 ft- 1.0242 gice
Ambient Density at Depth = 965 ft 1.027% gfce
Distance from the Top Edge of Grid (upper left corner of site) 6,500 ft
Distance from the Left Edge of Grid (upper left comer of site) 12,800 ft
Distance from the Top Edge of Grid (lower right corner of site) 12,500 ft
Distance from the Left Edge of Grid (lower right corner of site) 18,800 ft
Number of Depths for Transhort-Diffusion Qutput 3 {0, 450 and 960} #

* Model default value

Exhibit 5-3. Current Velocity Data

Paramete]

X-Direction Velocity

Z-Direction Velocity

Exhibit 5-4. WNlaterial Data

Dredging Site Water Density (average) 1.022 gfce
Number of Layers 1 n/a
Material Velocity at Disposal (X-Dir.) 0 ft/s
Material Velocity at Disposal (Z-Dir.) -13.5 ft/s
Exhibit 5-5. Output Options
oo PATAMEters Unitsa:
Duration of Simulation seconds
Long-Term Time Step’ seconds
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Results of the initial mixing simulations after 4 hours of mixing (specified for water column
evaluation) and the maximum concentration found outside the disposal area for each dredging
unit are summarized in Exhibit 5-8. The location of the maximum concentration is shown as X

location and Z location. Input and output fites are provided in Appendix H.

Exhibit 5-8. Four-Hour Criteria and Disposal Site Boundary
Toar Diepasaic
Sample NEWWO20-5-COMP Clamshel! Dredge (4,800 cubic yardsfioad)
0 1.00E-40 >10,000 7,200 200 0.50 1.65E-39 >10,000
450 1.88E-24 >10,000 9400 { 1,000 4.0 1.88E-24 >10,000
879 {max) 5.47E-03 >10,000 9,400 | 1,000 | 0.83 5.39E-02 1854
980 9.27E-04 >10,000 3,400 1,000 | 0.83 8,26E-03 >10,000
Sample NEWWO20-5-COMP Clamshell Dredge (15,000 cubic yards/load)
0 3.81E-4D =>10,000 6,800 200 0.50 3.95E-30 >10,000
450 3.81E-40 >10,000 6,800 200 0.50 3.95E-39 >10,000
918 (max) 2.09E-02 4784 2,400 | 1,000 | 0.83 1.53E-01 853
980 4.23E-03 >10,000 9,400 | 1,000 | 0.83 3.25E-02 3076
Sample NEWWO20-5-COMP Hopper/Cutter Dredge (4,800 cubic yards/ioad)
0 8.08E-40 >10,000 7,000 200 0.50 8.97E-39 >10,000
450 1.78E-02 5617 9,400 | 1,000 | 0.83 1.16E-01 861
473 (max) 3.33E-02 3002 9,400 1,000 0.83 3.56E-01 280
960 6.08E-40 >10,000 7,000 200 0.50 8.97E-35 >10,000
Sample NEWWO20-5-COMP Hopper/Cutfer Dredge (15,000 cubic yards/load)
0 9.19E-40 >10,000 7,200 200 0.50 1.48E-38 >10,000
480 5.27E-16 >10,000 9,400 | 1,000 4.0 597E-16 >10,000
879 (max) 5.02E-02 1991 9,400 1,000 4.0 5.03E-01 198
950 8.21E-03 >10,000 9,400 | 1,000 | 0.83 8.32E-02 1201

Ditution (Dadox) = (100 - max cone.)yfmax conc.

Conclusion

STFATE modeling was performed using two types of dredging equipment, a clamshell dredge
combined with a separate barge or scow and a hopper or cutter dredge. Each type of dredging
equipment was modeled with a capacity of 4,800 cubic yards per [oad based on the largest option
currently available in Puerto Rico. In addition, the model was also performed with a volume of
15,000 cubic yards per load in case a larger dredging vessel should become available in the
future. All model runs met the disposal criteria for both dredging methods and volumes.
Therefore, the material may be disposed without location or volume restrictions, to a meximum
volume of 15,000 cubic yards per load, within the ODMDS boundaries in accordance with all
criteria specified by EPA Region 2 and USACE-Jacksonville District.

Exhibits 5- and 5-10 show an aerial map of the ODMDS in relation to the coast of Puerto Rico
and a computer-generated image showing speciﬁc site details, respectively.
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San Juan ODMDS Disposal Map

Dispasal Grid: . Disposal Area

06 grids x 96 grids 6,000 x 6,000 ft

Al grids are 200 ftx 200 f Position of disposal is at center

Total grid is 19,000 ftx 19,000 & . (9,500 ftx 15,800 ft)
Notthwest, Comer

6,500 fox 12,800

Current Velocity:

K-Direction: 0 ftfs
Z-DIrection:-§ ftfs

B
Material Velocity:
X-Direction: Oftfs
Z-Dlrection: -13.5 fiys Southeast Corner
12,500 frx 18,800 &
R —

Exhibit 5-10. Computer Generated Map of San Juan Harbor ODMDS

Results of the STFATE module of the ADDAMS modsl indicate that all material from dredging unit
NEWWO20-5-COMP may be disposed of at the center ofthe San Juan ODMDS using a hopper dredge
or clamshell with a scow or barge with a carrying capacity of up te 15,000 ¢cubic vards per load without
violating applicable disposal criteria,
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Acronyms and Qualifiers in Tables

Grain Size Definitions )
Gravel Parficles 24.750 mm Siit Particles 0.005-0.074 mm
Sand  Particles 0.075-4.748 mm Clay Particles <0.005 mm

Unified Soil Classification System (USCS) classes
CH Clay of high plasticity, elastic silt

CL Clay '

8C Cilayey sand

SM  Silty sand

SP  Poorly-graded sand

MH  Silt of high plasticity, elastic siit

ML Silt of low plasticity

OH Organic clay, organic silt

Metals Data Qualifiers
J  The resultis an estimated value.

U The analyte was analyzed for but was not detected ("Non-detect") at or above the
MRL/MDL. DOD-QSM 4.2 definition: Analyte was not detected and is reported as less than
the LOD or as defined by the project. The detection limit is adjusted for dilution.

Organics Data Qualifiers
“ Flagged value is not within established control limits.

J  Estimated concentration value detected below the reporting limit.

Pl The reported value is greater than 40% difference hetween the concentrations determined
on two GC columns where applicabie.

U  This analyte is not detected above the reporting limit (RL) or if noted, not detected above
the fimit of detection (LOD).

Y1 Raised reporting limit due to interference
ND Analyte NOT DETECTED at or above the reporting lirmit

Q Indicates a detected analyte with an initial or continuing calibration that does not meet
established acceptance criteria (<20% RSD, <20% drift or minimum RRF)

Acronyms and Symbols Used in Tables

CMC criteria maximum concentration

ECsn effective concentration affecting 50% of a population
ERL effects range-low

FDA {J.8. Food and Drug Administration

HuW high molecular weight PAHs (NOAA 1989)

LCso Jethal concentration affecting 50% of a population
LL liquid limit _
Lo low molecular weight PAHs (NOAA 1989)

ML method detection limit

MLLW  mean lower low water

MRL method reporting limit

NAD 83 North American Datum of 1983
ND non-detect
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TABLE 3
Results of Physical Analyses for Sediment Subsamples

Fal clay vilh sand, Fat clay with sand, fitlle -| Fat clay viih sand, itlle
some sl few mediin ::1‘(1‘]‘;112";"":2;‘1‘; s, il (oo Toa, :ﬂ;ﬂ ;"r:";‘:g.,;‘: s, rewy_ medium 1o fine- ":’;d‘l”u‘;‘; k‘;’f‘i‘:;;"rzu‘l':‘; Falclaywihsand, | Faldaywihsand, |
Falclay, some i, trace| © fine-grained quartz Qquartz sand, trace gralned quartz. Geilzicans ien grained guariz uarizsand, trace | SO i, ttle medium | some sk, lille mediu |
Sediment Dascription madium to fine-gramed | S2°% few coarse lo 6 | oarse to fine sand-size | 520 fllefine gravel- | oo\ pne cancusize| 5200 few fine gravel- |0 4 fne sand-gize | 1©fine-grained quartz | fo fne-grained quarlz
sand-size shell stze rock fragments, faw] size rock fragments, sand, race medium fo | sand, {race coarse lo
quartz send, gay fragments, tace fine s:E“ fmgmf']'s‘ "::ﬁ’ cosarse lo fine sand-size S;’B“ fmgm,e‘?és‘ ':‘c'r race coatse o fine | Shell fragments, [mcf fine send-size shell fine sznd-size shelf
gravel-size shell "? gravel ‘s'm s shell and rock mre g.rave.?;: e Sell | sand.size sheil and rock f"? gravel-5izo sl fragments, gray fragmenls, gray
. . fragments, gray | 19T ragmeols,gray | oo S fragments, gray | "POMECS 4
% Gravel 00 40 14 527 01 77 03 U oThe T 00 1
% Coarse Sand _ 00 VAT i 12 47 0.7 w03 i ,..00, L. o4
% Medium Sand 04 51 10 63 15 34 "1 14 [E T
% Fine Sﬂ‘?d. . I T AR 3 . B8 43 B9 . v B a8 2 O L2 R I . |
% Sand (lotal} 1.3 16.1 5.0 159 114 1.0 7.4 19,4 151
%St . _8s1 | 34 ] 308 L ' 308 __ 355 | a8 [ "3s3 5.6
wcmy T TN =Y 485 62,1 836 585 458 i 504 - Y S
% Silt & Clay [comblned) 98.1 758 92,3 71.4 88,8 81.3 92.3 80.9 84.5
% Solids ard 410 2038 637 47.2 65 424 = 51.4 535
LiSCS Classification CH CH CH CH CH CH CH CH oH
- i 00.0 100.0 100.0 100.0 100.0
0.76 inch . i 500.0 100,0 1000 i 1000 1000
0.375inch _ 100.0 3.0 1900 100.0 1000
F7 i i . T oep 873 938 il b o0 " “ipoe T
o T = 977 ‘826 882, U Tdma T Tees
420 97.4 789 285 B 898 %93
27 ; T 867 757 o077 ' X 883 i
#60 962 73.6 952 . 85, 5 7.4 949 956
#00 i 5 _ 854 722 .o®?3 B | R 87 [ 889 g
#200 799 923 714 88.8 813 923 80.9 845
i 97.9 @0.0267mm | 723 @ D,0268 mm 83.0@0.0284mm { 60.3 @ 0.0284 mm 86.8 @ 0,0261 mm 62.8 @ 0.0268 mm 81.8@0.0267mm | 71.8 @0.0274 mm 73.2 @.0.0261 mm
90.2@6.01?5 mm 715 @ 0.0170 m 851 @00170mm . 58, 0.0169 mm 8 70mm 59@00174mm . 183@0.0174mm 65 @onﬂe mm 659@00172mm
Hydrometer Readings B25@00i04mm_ | 645@00M07am | 773@00i2mm | 57.0@00039mm | Z 595@00104mm | 671 @00t05mm _| €81 @D.0otodmm | 9.0 @0.0104mm
(% tess than the foliowing ' 71 5@ o 0077 mm 56.7 @ 0.0076 mm 68.4 @ 0.0075 mm £50 @ 0.0071 mm 20@0. 0074 mm 540@ 00076 mm | 587 @ 0.0077 mm 52.1 @0.007B mm 543 @ 0.0076 mm
sires) 849 @ 0. 0056 mm 501 @0.0055mm_ 63.6 @ 00054 mm {_ 53.7@0.0051 mm 7@ QOD§4\rpm 476@0.0055mm | 524@0.0056mm | 47.0@0. 0057 mm _495@0, 0055 mm
528 @0.0029mm | 418@00026mm | 51.8@00028mm | 457 @0.0026mm | 514@GO028mm | 385@0002Bmm | 450@0.0028mm | 41.9@000Bmm | 41.7@D00Rmm
407 @0.0012mm | 324 @0.0012mm 01@00012mm | %B5@0.002mm | 41@0002mm | 228@00012mm | 358@00012mm | 333@00052mm | 32.3 @0.0012 mm
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TABLE 4
Results of Physical Analyses for Composited Sediment Sampies

ANAMAR

Erviranmenlal Conmiing Int.

5 E fhiol

QUGN
 PRC20-2-Comp™:

PIERS20-3:Comp.

- NEWWO20:5.Comp

NEWWOZ0-5.Clay-Comp:

- BRC20-4-Comp:
" + Fat ciny, some silt, fewr methum to
F%;day' f":ﬁf ﬁl‘&iﬂﬁﬁﬁ; | fne-grained quartz sand, trace
Sediment Description e Grained g A coasse 1o fine sand-size shelf

coarse |o fine sand-stzed shell fragments, lrace fine gravelsize

Fatclay, some siif, litle medium lo

fine-grained quartz sand, lrace
coarse fo fine sand-size shell
frapmenls, race fine gravel-size

Fat dlay, some i, fevr medium o

#ne-grained quarlz sand, frace
coarse 10 fine sand-size shall
{ragments, iace fine gravel-sive

Sandy fal clay, serae medium to fine

grained quartz sand, litile 53t
few coasse b fing sangd-size shell
{ragmenis, lrace line gravel-sire

Sandy fal clay, some madium lo finey

{race coarse te fine sand-size shell

gralned quastz sand, few sill,

fragmants, gray shell fragments, oray shell fragments, gray shell isgments, geay sheli ragments, gray Tragments, gray brovm

i Gravel N B Y T bs o 6. 41 ) e I R Y] o
% CoarseGapd . . 0.1 . 14 28 65 33 oF
% MedumSand © | L . 44 13 . A AR |-+
% Fine §and 93 74 5.5 108 ®5 T a7 T
% Sand {lotal} 8.8 11.5 2B 2.4 40,4 41.1
% Siit 458 07 20.1 26,7 T8
% Clay ] 483 575 504 . 51.1 .
% Silt & Glay (meined) 801 880 858 865 585
Speclilc Gravity 2720 2,588 2648 2,859 P
3 Solids bl mal 4T s S ) e T8
Bulk Dezsity (pen) | g Es T T T s 485 4oy L=
tISCS Ciassiieation’ ) CH cH GH cH =]

PL . . a3, 38 3 2 . . 2 I - —
Atterberg Limits {LL 59 98 24 B 72 -

2] 34 &7 6O 53 30 -

Metric Equivalent

.37 Inch
?’-'4‘_ ) - -
#10
#20 :
#40 92, .
et X
Far o, 149 1. . 22 908 - .
200 0.075 8.6 865
o2@ooeiamm L .. PA@osmm 754 00257 mm §51@00mamm
“EE@OCiREmm | 705 @ 6.0160 mm 85 CEiz@Gotsmm
Hydrometer Readings .z @ootiemm 577@ £.01D4 mt £6.2 @ 0.0098 mm 61.8@ 00103 mm 425 @ D108 m 542 @ 0041 mm
(% jess than the follswing slzes) 19.5@ 00079 mm 0.3 @ 0.0078 mm 62.0 @ 0.0670 £6.3 @ 0.0075 mm 3.7 @0007a M 533@e00remm
47 @ D005 mm §1.8 @ D,0055 Mm 57.7 @ 0.0053 mm B16'@ 0.:0055 min - " His@ :
430 @0.0028 mm 41.7 §0.0026 mm 47.7 @ 0.0028 mm 421 @ 0.0028 mm 285 @0.0028 mm 497 @o.00z8mm
325 @0.6012 mm 32,5 @0,0012 mm 353 & 0.0812 mm 34,1 @ 0,0012 mm 24.5@ 0.0042 mm itagoonizmm

Ses Appendix € for geain slze disiTibution graphs and [aboratory triplicate resutts,
Grain sizes and soll classifiegtans are defined at iha froat of he {ables section,

Seurce: Teacon

Complled by: ANAMAR Eqvironmental Consulling, [nc.

MFPRSA Sectian 103 Sediment Characledzation, Puerte Rica Porls Authe:ity Berliing Areas
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TABLE & (continued)

Analyfical Resuils for Dry Weight Metals in Sediment Samples

ANAMAR

Envirenmenial Consaiting, Inc,

PIERS20-3-B

PlERS20-3~

Arsenic
;::adm.ium
Chromium
éopper
Load
Mercury
Nickel

Silver

Zinc

3.0

0,09

42.5

0,283
te.2
0.66

113

0,04
008
0.24
0.64

o3

0.00984 9.G468

0.09
0.03

LE

. is

084

0.84

D18

0.84

0.38

75

45.0
825

78.8

0.558

208

158

0.04 0.40
0.08 0.20
025 1.60
0.68 1.00
14 0.20
00111 O.DSZB.
0.10 1.00
G03 0.40
19 o B0

385

§4.6

284

0.286

1r4

085

105

- G.04 0.3
4 0.08 6.19
- 0.25 0.97
-~ {188 0.97
- 013 0.1 9 .
~ 00105 0.0499
- [PR5H .87
- 0.03 0.39
—: 1.8 7.B'-

427

4.6

22.1
0.263
188
037

808

-~ 004
J 008
- 024
Y
- pa2

— 00084 00400

- .08
- 0.03

- 1.5

0.91

081

o.18

0.91

0.36

73

218

713

78
G.ABI;
14.6
167

187

0.55

0.43

0.00878 0.0417

oge

0.03

18

0.38

0.18

0.95

0.85

0.19

0.85

038

75

221
0.04
30.4

338

B.81

0.0483

13.5

0.03

082
a42

.08

0.00575 0.0274

0.08

0.0z

1.0

0.61

.12

0.61
0.24

49

Bolded valees exceed the TEL and (or) ERL.

Non-detact (ND) = The anaivte was net detected at or above the MDL.
Arronyms 2nd qualifiers are defined at the front of the tables seclion.

Sources: Resulls from Aralylical Resources, Inc,; TEL and ERL values from Buchman (2008},

Complled by: ANAMAR Environmental Coasulling, Inc.

NMPRSA Saction 703 Sediment Characterizalion, Puerto Rico Forls Aulhorly Berlhing Areas
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TABLE 14

LANS

Environmental Cdnsuiﬁng. Inc.

Analytical Results for Wet Weight Lipids and Total Solids in Alitfa virens Tissues

Lipid:
NEWWO20-5-Comp Rep. 1 | 1404 -~ 004 004 | 22 ~ 0010 0010
NEWWO20-5-Comp Rep. 2 | 1471 - 004 004 | 28 - 0‘010‘. 0.010
NEWWO20-5-Comp Rep. 3 —15.17 -~ 004 004 H_:z.g L 0.010—“0.010
;é;vwo;;-s-c:omp Rep.:m ;:7?“” 004 004 | 24 . o.o?oﬂ o.omw
o | e - oot om | sz - oom 000
SJH20-REF Rep. 1 1406 © - 004 004 3.2 - 0010 0010
5 JH20-REF Rep. 2 Tiss  — oo 00| 22 - oow0 oot
e T e~ oo oo4 | s0 - oo oot
oo T e — ook oo | a1 - oo 0010
SJH20-REF Re;.s ) 1538 - 004  0.04 2.7% ~ 0010 0.010
Pre-exposure Rep. 1 1568 - 004 004 | 33 ~ 0010 0.010
ooy | w4 - oo oo | 36 T e om0
o ommerens | 1 - oo oot Tz - ooto oofo
Data qualifiers and acronyms are defined at the front of the tables section.
Source: Analytical Resourcés, inc.
Compiled by: ANAMAR Environmental Consulting, Inc.
VIPRSA Section 103 Sediment Characterization, PRPA Berthing Areas TABLE 14
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