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1. INTRODUCTION 

Ramboll Environ US Corporation (Ramboll Environ, formerly ENVIRON International 
Corporation) has prepared this Draft Sampling and Analysis Report (SAR) for the 
dredged material assessment in support of the proposed Berths 226-236 Everport 
Container Terminal Improvements Project (Project). The proposed Project involves 
the construction and operation of terminal improvements within and adjacent to the 
Everport Container Terminal Berths 226-236 at the Port of Los Angeles (POLA) 
(Figure 1). Terminal improvements include performing dredging at Berths 226-232 
(i.e., deepening at Berths 226–229 and Berths 230–232 and maintenance dredging 
at bulkhead area of Berth 229), installation of king and sheet piles along wharf 
face, installation of electrical infrastructure to accommodate three additional 
cranes, backlands improvements on a vacant parcel, and amending and extending 
the current lease. 

Dredging for the Project requires a United States Army Corps of Engineers (USACE) 
dredging permit under Section 10 of the Rivers and Harbors Act. Transport and 
disposal of dredged material to LA-2, an established ocean disposal site, also 
requires USACE authorization under Section 103 of the Marine Protection, Research 
and Sanctuaries Act (MPRSA). The proposed Project may also require a Section 404 
permit under the Clean Water Act for dredge and fill activities, depending on 
disposal location. In addition, if disposal of dredged material occurs on land, a 
permit from the Los Angeles Regional Water Quality Control Board under the Waste 
Discharge Requirements Program is also required. A dredged material assessment 
is necessary for all required permits. The determination for suitability of ocean 
disposal or other alternative placement options will be coordinated through the 
Southern California Dredged Material Management Team Contaminated Sediment 
Task Force (CSTF) whose core members represent the USACE Los Angeles District, 
the United States Environmental Protection Agency (USEPA) Region 9, the Los 
Angeles Regional Water Quality Control Board, and the California Coastal 
Commission.  Additional participating agencies include the California State Lands 
Commission, U.S. Fish and Wildlife Service, California Department of Fish and 
Game, and National Marine Fisheries Service.   

This SAR details the results of sampling and analysis performed for the 
evaluation of dredged material using a phased approach to analyze chemistry, 
toxicity and bioaccumulation potential of representative sediment samples 
collected in October, 2014 and March, 2015. The goal of the evaluation is to 
establish the suitability of the material for the range of potential dredged material 
management/disposal options. To establish suitability for ocean disposal, samples 
were evaluated in accordance with procedures outlined in the USEPA and USACE 
(1991) Ocean Testing Manual (OTM) “Evaluation of Dredged Material Proposed for 
Ocean Disposal”. To establish suitability under 404 CWA requirements (i.e., 
potential placement at the Berths 243-245 CDF or an upland disposal facility) 
analysis also included additional elements such as toxicity characteristic leaching 
procedure (TCLP) and elutriate testing conducted in accordance with procedures 
outlined in the USEPA and USACE (1998) Inland Testing Manual (ITM) “Evaluation 
of Dredged Materials Proposed for Discharge in Waters of the U.S.” and the Upland 
Testing Manual (UTM, USACE, 2003). 
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1.1 Project Location and Background 
The Project site is located at 389 Terminal Way on Terminal Island in the Port of 
Los Angeles, Los Angeles Harbor, and within the Port of Los Angeles Community 
Plan area of the City and County of Los Angeles, California (Figure 1). The Project 
site is near the communities of San Pedro and Wilmington and is approximately 20 
miles from downtown Los Angeles. Coordinates of the approximate geographic 
center of the dredge footprint for the Project are 33.744836 degrees north, -
118.272377 degrees west in the North American Datum of 1983 (NAD83). The 
Project site is generally bounded on the west and northwest by the Main Channel; 
to the north by State Route 47 and the Yusen Terminals, Inc. (YTI) Container 
Terminal at Berths 212-213 and Berths 221-224; to the east by Los Angeles Export 
Terminal (LAXT) and ExxonMobil SA Inland Tanks facility; and to the south by the 
ExxonMobil liquid bulk terminal at Berths 238-240, Terminal Way, San Pedro 
Forklift, TriMarine Seafood, vacant land, and the former Canner’s Steam Company 
plant. Land uses in the vicinity of the Project site support a variety of cargo 
handling operations (including container, liquid bulk, dry bulk) commercial fishing, 
seafood processing, maritime support, and ship repair. The existing 216-acre 
container terminal at the Project site (Berths 226-236) is on Terminal Island and is 
operated by Seaside Transportation Services (STS). Everport Terminal Services Inc. 
(ETS) (a wholly owned subsidiary of Evergreen Marine Corporation) is the permit 
holder under a lease agreement (Permit No. 888, as amended) between Los 
Angeles Harbor Department and ETS. The main terminal under the current lease 
agreement totals approximately 160 acres. The lease also includes approximately 
31 acres associated with the existing on-dock rail yard behind the YTI Container 
Terminal (Berths 217-220), known as the Terminal Island Container Transfer 
Facility. In addition, ETS has an existing space assignment for 25 acres of backland 
area behind Berths 232-236.  

The 1.5-acre parcel (located adjacent to the 25-acre space assignment and 
ExxonMobil tank storage yard) that is being proposed for development is vacant 
and adjacent to the existing terminal, but separated by a chain-link fence. The total 
terminal acreage under the proposed Project would be approximately 217.5 acres. 
The current lease expires in 2028. 

1.2 Dredging Project Description 
The Project involves dredging associated with the construction and operation of 
terminal improvements within and adjacent to the Everport Container Terminal. 

• The proposed improvements at Berths 230-232 would include dredging to 
increase the depth from the existing design depth of -45 to -47 ft mean lower 
low water (MLLW) plus a 2-ft overdepth tolerance (for a maximum depth of -49 
ft MLLW).  

• The proposed Project also includes maintenance dredging at the bulkhead area 
of Berth 229 to restore the existing design depth of -45 ft MLLW plus a 2-ft 
overdepth tolerance (for a maximum depth of -47 ft MLLW).  

• The proposed improvements to Berths 226-228 include dredging to increase 
water depth from the existing depth of -45 feet (ft) MLLW to a depth of -53 ft 
MLLW, plus a 2-ft overdepth tolerance (for a maximum depth of -55 ft MLLW). 
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Management of the dredged material could potentially include disposal at an 
approved upland facility or CDF (such as the Port’s, agency-approved, CDF located 
at Berths 243-245), the LA-2 Ocean Dredged Material Disposal Site (ODMDS), 
beneficial use (including potential reuse as fill on-site within the 1.5-acre parcel 
proposed for backlands improvements), or a combination of the above. 

1.3 Previous Studies 
Prior dredged material evaluations conducted in the vicinity of the project have 
resulted in varying determinations regarding suitability for ocean disposal:  

• A single composite sample from Berths 229-232 was evaluated in 1993. Results 
showed slightly elevated levels of dichlorodiphenyldichloroethylene (DDE), no 
toxicity in  solid phase (SP) and suspended particulate phase (SPP) toxicity 
tests, with some uptake of  selected metals and DDE in bioaccumulation tests, 
however the resulting tissue residues were determined not be significant and 
the material was determined to be suitable for ocean disposal at LA-2 (Kinnetic 
Laboratories/ ToxScan, Inc. 2003). 

• A 1997 dredged material evaluation of material from Berths 233-236, located 
adjacent to the current project site, analyzed two composites.  Chemical 
analysis showed elevated total dichlorodiphenyltrichloroethane (DDT), 
polychlorinated biphenyls (PCBs), and polycyclic aromatic hydrocarbons (PAHs). 
Results of toxicity tests showed significant toxicity to amphipods and 
bioaccumulation tests showed significant bioaccumulation of DDTs and pyrene 
in the tissue of clams and significant bioaccumulation of DDTs, PCBs, and 
copper in the tissue of worms (Kinnetic Laboratories/ToxScan, Inc. 2003). On 
the basis of these results the material was determined to be unsuitable for 
ocean disposal and was managed upland. 

• In 2003, dredged material from Berths 226-231 was evaluated as three 
separate composite samples (A, B, and C; 5 core samples in each composite; 
depths of mudline to -48 ft MLLW) in support of planned maintenance dredging. 
Reference sediments evaluated included the LA-2 reference site as well as 
sediments collected from the Outer Harbor near Pier 400 to represent a 
potential in-harbor disposal area. Details are presented below: 

– Results of chemical analysis showed copper, lead, mercury, and nickel 
exceeding effects range low (ERL) in composite A and copper and mercury in 
composite C. No metals exceeded the effects range median (ERM) values.  
ERL’s were exceeded for DDE (composite B), and total DDTs (B & C), Aroclor 
1254 (A &C), and fluorine (A, B, & C).  The only exceedances of an ERM 
value were for DDE (A & C) and total DDT (A). Total speciated butyltins 
ranged from 36 to 132 micrograms per kilogram (µg/kg, Kinnetic 
Laboratories/ToxScan, Inc. 2003). Elutriate chemistry analysis found 
concentration of metals below chronic Criterion Continuous Concentration 
(CCC) screening criteria in all three composite samples. Tributyltin 
concentrations slightly exceeded the CCC criterion in composites A and B 
and background water sample. No organic compounds were detected in 
composite elutriate or background samples. No toxicity was observed in SP 
(Nephtys and Ampelisca) toxicity tests. Similarly SPP toxicity tests showed 
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no significant toxicity to Americamysis, Menidia, or Mytilus, with the 
exception of composite A which showed slight toxicity to Mytilus. 
Bioaccumulation potential (BP) tests conducted with Nereis virens showed 
no significant uptake of contaminants. BP tests conducted with Macoma 
nasuta showed elevated tissue concentrations of copper and zinc 
(composites A&C) and DDE, Aroclor 1254, benzo(b)fluoranthene, 
benzo(a)pyrene, pyrene, and total PAHs (all three composites) relative to 
LA-2 and Pier 400 reference samples (Kinnetic Laboratories/ToxScan, Inc. 
2003). Dredged material was determined suitable for ocean disposal but 
ultimately placed at Anchorage Road.  
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2. SAMPLING AND ANALYSIS DESIGN 

Representative dredged material samples for this Project were characterized as two 
composites to establish suitability for ocean disposal or other potential 
management alternatives. As previously indicated, all samples were tested in 
accordance with applicable procedures outlined in the OTM (USEPA and USACE 
1991), ITM (USEPA and USACE 1998) and UTM (USACE 2003).  

Based on results of prior evaluations conducted in the project vicinity a phased 
approach was used to characterize the dredged material. This phased approach 
included an initial expedited analysis of sediment chemistry to establish whether 
additional Tier III biological testing was warranted.  If sediment chemistry results 
suggested additional testing was warranted (i.e., low to moderate levels of 
contaminants in the project sediments) then sediment toxicity tests with a sensitive 
marine amphipod species were conducted.  If results of the 10-day amphipod tests 
showed no significant toxicity then the remaining Tier III sediment toxicity tests 
(marine worm), elutriate toxicity tests (fish, bivalve, and crustacean) and 
bioaccumulation potential tests (bivalve and worm) were conducted in accordance 
with the OTM (USEPA/USACE, 1991). 

Based on results of the chemical analysis, a determination was made, in 
conjunction with POLA staff, to continue with additional Tier III sediment toxicity 
testing to establish suitability for ocean disposal. Chemical elutriate analysis was 
also performed to establish potential water quality compliance at the Project site 
during dredging operations. Should the material be deemed suitable for ocean 
disposal, it will be placed at the LA-2 ODMDS (Figure 1). If the material is 
determined to be unsuitable for ocean disposal, it will undergo additional total 
threshold limit concentration (TTLC) analysis and managed in an upland setting. As 
noted above, based on initial results of chemistry it was decided to determine 
suitability for ocean disposal, and TTLC analysis has not yet been deemed 
necessary.  

In addition to the dredged material samples, samples of z-layer material 
(i.e., material just beyond the proposed Project depth plus overdredge allowance) 
intended to be representative of the post-dredge sediment surface were collected 
from each sampling location and archived frozen for subsequent analysis should it 
be required. 

2.1 Overview of Field Sampling Design 
2.1.1 Project Areas and Sampling Locations 

Two dredging areas (Berths 226-228 and 230-232) and one maintenance dredging 
area (Berth 229) are located at the Everport Terminal (Figure 2). The northernmost 
dredging area (Berths 226-228) begins at the northern edge of Berth 226 and 
extends south 1,400 ft to the maintenance dredging area (Project depth of -53 ft 
MLLW). The maintenance dredge area (Berth 229) extends south 280 ft in length 
and will be maintained to -45 ft in depth. The southernmost dredging area (Berths 
230-232) extends 1,400 ft in length from the maintenance dredging area with a 
Project depth of -47 ft. All three dredge areas extend 50 ft from the bulkhead line. 
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For purposes of this evaluation, the Project has been subdivided into two separate 
dredged material management units (DMMUs), as shown in Figure 2. DMMU-1 
extends from Berth 229 to 232 and has a proposed Project depth of -47 ft MLLW. 
The maintenance dredging area (Berth 229) has been grouped with Berths 230-232 
as part of DMMU-1 to simplify the Project design. The portion of DMMU-1 within the 
maintenance dredging area has a Project depth of -45 ft MLLLW. DMMU-2 includes 
that portion of the Project fronting Berths 226-228 with a proposed Project depth of 
-53 ft MLLW. An estimated total volume of approximately 33,300 cubic yards (cy) 
of sediment are to be removed as part of the proposed Project, including a 2-foot 
overdredge allowance. This amount consists of 25,000 cy, 7,000 cy, and 1,300 cy 
of dredged material from dredging areas at Berths 226-228, Berths 230-232, and 
Berth 229, respectively. Storm drains are also shown in Figure 2. 

Details on sampling and analysis methods can be found in ENVIRON (2014) 
Sampling and Analysis Plan (SAP) for Berths 226-232 in Support of the Everport 
Container Terminal Improvements Project, Los Angeles Harbor. In brief, three 
sediment samples were obtained for the evaluation, two composite samples from 
the Project area, and one from a reference area: 

• Sampling locations (Table 1, Figure 2) were located with a Furuno Wide Area 
Augmentation System (WAAS) enabled Differential Global Positioning System 
(DGPS) GP-37 which uses US Coast Guard differential correction data and has 
10-foot accuracy. 

• One composite sediment sample was obtained from each of the two DMMUs 
(composite samples IDs DMMU-1 and DMMU-2). Each composite sample 
contained material obtained from five stations within each DMMU (A1-A5 for 
DMMU-1, B1-B5 for DMMU-2). The ten stations are shown in Figure 2. Sediment 
cores from Stations B1-B5 were collected October 28 & 29, 2014. Sediment 
cores from Stations A1-A5 were collected March 26th and 27th 2015. Initially, 
the project plans included sampling both DMMUs in October of 2014, however 
the presence of vessels in Berths 229 to 232 prevented sampling of DMMU-1 
from occurring until March, 2015.  Due to long time period between sampling 
events, two samples of reference sediment from the dedicated LA-2 reference 
location were taken. Results from each DMMU will be compared to the reference 
sediment sample taken at the time of DMMU sampling.  

• An electric vibracore operated by Aquatic Blue Environmental was used to 
collect sediment core samples. Vessel support was provided by SeaVentures. 
Sediment cores were collected to Project depth plus two ft unless refusal was 
encountered. Refusal is defined as less than 6 inches of penetration over a 5 
minute interval. Samples collected within DMMU-1 (e.g., composite ID DMMU-1) 
required four sediment cores and/or locations while samples collected within 
DMMU-2 (e.g., composite ID DMMU-2) required two sediment cores to meet the 
required sample composite volume of approximately 107 to 117 liters (L). No 
stratification was present in core samples. Bathymetry was confirmed with a 
lead line at each individual station.  

• One composite sample was obtained via pipe dredge from the LA-2 designated 
reference station (33 degrees 33.02 minutes north, 118 degrees 10.08 minutes 
west, Figure 1) along the 620 foot depth contour on October 27, 2014 for 
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comparison to DMMU-2 results. A second composite sample was taken on March 
25, 2015 for comparison to DMMU-1 results.    

• In addition to sediment, 40L of site water was collected from one location within 
each of the two Everport Project areas (DMMU-1 and DMMU-2) for elutriate 
testing. 

2.1.2 Archive Samples 
A subsample of each composite as well as homogenized material from each 
individual sampling location was archived frozen should additional analysis be 
required (e.g. for purposes of spatial delineation).  

Additionally, samples of z-layer material (material just beyond the proposed Project 
depth plus overdredge tolerance) from each sampling location was collected when 
sufficient penetration was achieved and composited for each sampling location and 
DMMU and then archived frozen for subsequent analysis should it be required to 
establish quality of the post-dredged sediment surface. These z-layer samples were 
collected from 0.5 ft below the overdredge depth.  

2.2 Phased Approach for Sample Analysis 
A phased approach was recommended for establishing suitability of the dredged 
material for ocean disposal or upland placement to avoid unnecessary testing 
and/or expenditure of resources. The phased approach is described in detail in 
ENVIRON (2014).  

2.3 Bioassay Testing Design and Methodology 
The material under consideration for ocean disposal was tested using criteria 
outlined in ENVIRON (2014) and in accordance with the Ocean Testing Manual 
(OTM; USEPA/USACE 1991), and the Inland Testing Manual (ITM; USEPA/USACE 
1998). Biological analysis with reference sediments was performed concurrently 
with the test sediment evaluations (when appropriate).  All testing was conducted 
at Ramboll Environ’s Port Gamble Laboratory (Port Gamble, WA) and followed the 
quality control objectives consistent with the National Environmental Laboratory 
Accreditation Program (NELAP, accreditation number 05051). 

Temperatures of all DMMU-2 samples for were 0.0 – 7.7ºC upon receipt with ice 
present in all coolers. Temperatures of all DMMU-1 samples were 0.9 – 9.6 ºC upon 
receipt with ice present. Sediment and site water samples were stored in a walk-in 
cold room at 4 ± 2 ºC in the dark. Testing was conducted within the recommended 
eight-week (56 days) holding time calculated from the time of core sampling. 
Samples were evaluated in accordance with procedures outlined in the OTM 
(USEPA/USACE 1991) to establish suitability for ocean disposal and the more recent 
procedures described in the ITM (USEPA/USACE 1998). This program included 
bioassay analysis of one area composite sample and one reference sample for each 
DMMU evaluated (2 total DMMUs). Appropriate laboratory control samples (positive 
and negative) and reference samples (when applicable) were run with each of the 
selected test species. Bioassay testing for this project consisted of three 
water-column bioassays, two whole sediment bioassays, and three whole sediment 
bioaccumulation potential tests. The bioassays conducted in support of this project 
are summarized in Table 2. 
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2.3.1 Whole Sediment Bioassays 
Benthic tests were performed to estimate the potential impact of ocean disposal of 
dredged material on benthic organisms that attempt to re-colonize the area. 
Sediment was tested in 10-day tests using two species: the polychaete, Neanthes 
arenaceodentata, and the amphipod, Ampelisca abdita.  

The amphipods, A. abdita, were obtained from two different suppliers: Brezina 
and Associates in Dillon Beach, CA for tests with DMMU-2 and Aquatic Research 
Organisms in Hampton, New Hampshire for tests with DMMU-1. Animals for both 
DMMUs were held at 18°C prior to testing. Native sediment from the animal 
collection site (San Rafael, CA for DMMU-2 and Seabrook, New Hampshire for 
DMMU-1) was provided by the supplier for use as the control sediment in this test. 
Polychaete worms (N. arenaceodentata) were supplied by Aquatic Toxicology 
Support LLC in Bremerton, WA. Juvenile polychaetes were held in seawater at 
20°C. Cultures of this organism are maintained in the absence of sediment and do 
not have an available “native” sediment for use as a control matrix. Control 
sediment used in the benthic polychaete test was the same as used for the A. 
abdita; a frequently used matrix known to support successful survival and growth.   

Benthic tests were conducted as 10-day static exposures with five replicates for 
each test treatment, the reference, and control sediment. Two centimeters (cm) of 
sediment (approximately 175 milliliters, mL) were placed into each 1-L glass 
chamber with 775 mL of overlying water. Trickle-flow aeration was provided 
through glass pipettes, and care was taken to avoid disturbing the sediment 
surface. Test chambers were placed into randomly assigned positions and allowed 
to equilibrate to test conditions overnight.   

Immediately prior to test initiation, water quality measurements were taken in one 
surrogate chamber for each test treatment and included dissolved oxygen (DO), 
temperature, salinity, and pH. To initiate the test, test organisms were randomly 
allocated to each of the test chambers. Initial stocking densities were 10 organisms 
per test chamber for the polychaete test, and 20 organisms per test chamber for 
the amphipod test.   

During the test, water quality was monitored in a single water quality surrogate 
chamber per treatment, daily. No food was provided during the 10-day exposures. 
Ammonia was measured in both interstitial (pore water) and overlying water at 
initiation and termination. These measurements were made from a surrogate 
chamber for each test treatment. Sediment pore water was extracted via 
centrifugation. All water quality instruments were calibrated daily or on their 
recommended schedule. Records of instrument calibration were retained in the 
laboratory logs. 

At test termination, the sediments were carefully sieved to remove the test 
organisms and survivorship assessed using methods described in the OTM 
(USEPA/USACE 1991). To evaluate the relative sensitivity of the organisms, 
reference toxicity tests were performed using standard reference toxicants (Lee 
1980). 
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2.3.2 Water-Column Bioassays 
Water-column tests were performed to estimate the potential impact of dredged 
material disposal to organisms that live in the water column. The water-column 
tests were performed using a 4:1 dilution by volume of site water (DMMU-2-Water-
PG or DMMU-1-Water-PG) to sediment. For elutriate preparation, sediment from 
each project composite was combined with site water, vigorously agitated for 30 
minutes, and then allowed to settle for approximately one hour at room 
temperature (16–18°C). Following settling, the supernatant was gently decanted. 
This supernatant represents the 100% test concentration. Subsequent test dilutions 
were created by mixing laboratory seawater (0.45 µm filtered north Hood Canal 
seawater) with the 100% supernatant for the water-column tests. Three species 
were tested: Americamysis (formerly Mysidopsis) bahia (mysid shrimp), Menidia 
beryllina (inland silverside fish), and Mytilus galloprovincialis (bay mussel) larvae. 

Mysid shrimp (A. bahia) and inland silverside fish (M. beryllina) were supplied by 
Aquatic BioSystems in Fort Collins, Colorado. Mysids and fish were held at 20°C and 
fed Artemia nauplii ad libitum prior to testing.   

Adult mussels (M. galloprovincialis) were supplied by Taylor Shellfish in Shelton, 
Washington. Mussels were held in seawater at 16°C prior to spawning for collection 
of gametes.  

The water-column tests with mysid shrimp and fish were performed with dilutions 
of 100%, 50%, and 10% elutriate mixtures as well as a clean seawater control and 
a site water control. The fish and mysid tests were performed under static 
conditions (non-renewal). Ten animals were used per replicate with five replicates 
per elutriate concentration. These tests were run for 96 hours.  

The bivalve larval development test was run using sample elutriates of 100%, 50%, 
10%, and 1% concentrations along with a clean seawater control and site water 
control. There were five replicates per elutriate concentration. The test was 
terminated between 48 – 96 hours to ensure proper development of the bivalve 
larvae to the D-hinge prodissoconch stage in the control. At the termination of the 
study, survival and normal development were compared between the control and 
test groups to determine if significant mortality or abnormal development occurred. 

Daily water quality monitoring of test chambers was carried out for pH, dissolved 
oxygen, salinity, and temperature. Ammonia was analyzed at the start and end of 
the tests in all concentrations. All water quality instruments were calibrated daily or 
on their recommended schedule. Records of instrument calibration were retained in 
the laboratory logs. To evaluate the relative sensitivity of the organisms, reference 
toxicity tests were performed using standard reference toxicants (Lee 1980). 

2.3.3 Bioaccumulation Potential Testing 
Assessment of bioaccumulation potential was carried out using the polychaete 
worm Neanthes (formerly Nereis) virens and the bivalve Macoma nasuta over a 
28-day test period.  

The polychaetes N. virens were obtained from Aquatic Research Organisms Inc. in 
Hampton, New Hampshire. Organisms were acclimated to and held at 14°C prior to 
testing. Native N. virens sediment from the Damariscotta River, Boothbay Harbor, 
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Maine was provided by Aquatic Research Organisms for use as the control sediment 
in the polychaete test. The bivalves M. nasuta were supplied by J & G Gunstone in 
Discovery Bay, Washington and held at 14°C prior to testing. Native M. nasuta 
sediment from Discovery Bay, Washington was provided by J & G Gunstone for use 
as the control sediment in the bivalve test. These control sediments have been 
routinely tested in conjunction with their respective organisms at this laboratory, as 
well as many other bioassay laboratories. Results of historical testing have 
demonstrated acceptable organism health and sediment quality. 

The bioaccumulation assessment was performed in 10-gallon aquaria modified with 
overflow standpipe water ports. Chambers were loaded with 4 – 5 liters of sediment 
to a depth of 4 – 5 cm, and supplied with a continuous seawater supply through an 
adjustable valve. Chambers were filled with approximately 18.5 L of overlying 
water to the level of the overflow standpipe, and the flow was maintained at a 
minimum of 6 water exchanges per day (111 L/day). Aeration was supplied to each 
chamber. For each DMMU, reference and test samples were initiated using five 
replicates while the control was started with three. 

The test was conducted with both species (worm and clam) placed in separate 
chambers.  Each chamber was initiated with 20 N. virens or 25 M. nasuta. The test 
chambers were maintained under flow-through conditions and water quality 
measurements were taken in one replicate of each test treatment daily. Water 
quality parameters included pH, salinity, temperature, dissolved oxygen, and water 
flow. All water quality instruments were calibrated daily or on their recommended 
schedule. Records of instrument calibration were retained in the laboratory logs. On 
Day 28 the sediment was sieved to remove the worms and clams. The surviving 
animals were placed in clean flow-through aquaria to purge their gut contents over 
24 hours. Following depuration the organisms were then placed into separate 
certified-clean glass sample jars, and frozen. Clam tissue was removed from the 
shell prior to collection and the worms were collected as-is. To establish 
background tissue concentrations, a sub-sample of test organisms was isolated 
prior to test initiation, allowed to depurate for 24 hours, and then frozen for 
chemical analysis. Tissue samples were shipped to Eurofins CalScience 
Environmental Laboratories, Garden Grove, CA. for subsequent analysis.  

2.3.4 Seawater for Bioassay Testing  
Seawater used in this study, including the flow-through studies, came from the 
northern Hood Canal at Port Gamble, Washington. This seawater source has been 
used successfully on similar bioassay testing programs by the contracting team. 
Extensive testing on a variety of test species has shown that there is no significant 
potential for toxicity or bioaccumulation from this water supply. Acceptable survival 
of organisms in control sediment has been achieved consistently in previous dredge 
material testing conducted by the laboratory. Chemical analyses of this water 
source resulted in no significant contaminants of concern or bioaccumulation 
potential. Seawater was passed through a sand filter prior to use in the laboratory. 
For non-flow-through tests, the water was also filtered to 0.45 micrometers (µm).  

2.3.5 Data Management and Analysis 
All water quality and endpoint data were entered into Excel spreadsheets. Water 
quality parameters were summarized by calculating the mean, minimum, and 
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maximum values for each test treatment. Endpoint data were calculated 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, which were corrected 
prior to summary calculations.  A minimum of 10% of all calculations and data 
sorting were reviewed for errors.  Review counts were conducted on any apparent 
outliers.  

Statistical comparisons were made according to the guidance in the OTM 
(USEPA/USACE 1991). Statistical comparisons were performed using CETIS™ 
software for all bioassay test results. Statistical comparisons of results of total PCBs 
in tissues following 28-day bioaccumulation tests were performed in Excel. 
Laboratory Quality Assurance and Quality Control (QA/QC) methods included 
calibration, control samples, standard reference materials, replicates, matrix spikes, 
matrix spike duplicates, surrogate spikes, method blanks, and internal standards, 
following standard analytical method guidelines. QA/QC reports were provided by 
the analytical laboratories and included a narrative of the standard QA/QC 
protocols. Ramboll Environ conducted data validation after receipt of lab reports 
and a data validation report is provided (Appendix C). 
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3. PHYSICAL AND CHEMICAL CHARACTERIZATION OF 
DREDGED MATERIAL 

3.1 Results of Core and Sample Collection 
Sediment core sampling occurred on October 29th and 29th 2014, and March 26th 
and 27th 2015. Core sample details including locations, water depth and core 
length are included in Table 1. Field notes from sampling events are included in 
Appendix A-1. Four cores from each of Stations A1 to A5, and two cores from each 
of Stations B1 to B5 were collected for physical, chemical and biological analysis. 
The number of cores/station within a given DMMU was determined on basis of the 
average sampling depth within the DMMU and the volume of material required for 
subsequent testing and analysis.  An equal number of cores/station were collected 
within a given DMMU to ensure adequate spatial representation of the material to 
be dredged.  Cores were characterized at the time of collection before compositing 
for sampling. Core logs are provided in Appendix A-2.  Cores from all A stations 
were composited for sample DMMU-1 and cores from all B stations were 
composited into DMMU-2 for analysis. Station locations, water depths, penetration 
and core recovery for all samples are shown in Table 1. All cores from DMMU-1 met 
the -55 ft. MLLW project depth as well as the 2-ft of overdredge before refusal was 
met. Two cores from DMMU-2 did not have appropriate recovery and additional 
cores were taken to achieve required sample depth. Z-layer samples were collected 
from all stations in DMMU-1 and three stations (B1, B3 & B4) from DMMU-2. Equal 
amounts (approximately 6 inches) of Z-layer were composited for each DMMU. It 
was noted upon post-plotting of the sampling locations (after sample composites 
had been generated) that station B-1 fell just outside of DMMU-2 within the 
maintenance portion of DMMU-1.  This occurred as a result of needing to relocate 
the station location in the field in order to identify an area above the proposed 
design depth.  Because of the narrowness of the footprint (50ft), accuracy of the 
GPS ± 10 ft), and the accuracy of the location of the dredging Polygon (±10 ft) the 
sample was collected from a location just within DMMU-1 despite appearing to be 
just within DMMU-2 (based on visual reference in the field).  Since the B-1 sample 
location is immediately adjacent to DMMU-2 and the chemical characteristics of 
DMMU-1 and DMMU-2 are nearly identical (see Table 3) we do not believe the 
inclusion of the B-1 sample in the composite affects the representativeness of the 
DMMU-2 sample for purposes of a Tier III evaluation.  

3.2 Results of Physical and Chemical Analysis 
3.2.1 Physical and Chemical Analysis 

Composite samples from DMMU-1 and DMMU-2 were submitted for chemical and 
physical analysis under chain of custody (COC, Appendix A-3). Details regarding 
analytical methods, target detection limits, and target reporting limits are detailed 
in the SAP (ENVIRON, 2014). Result of physical and chemical analysis for bulk 
sediment from DMMU-1, DMMU-2 and both LA-2 reference site samples are shown 
in Table 3. All results are presented in dry weight unless otherwise noted. Sediment 
chemistry results were compared to ERL and ERM values (Long et al. 1995) to 
identify sediments with elevated concentrations and identify potential contaminants 
of concern. ERL and ERM values are based on synoptic sediment chemistry and 
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toxicity data and represent the 10th and 50th percentile of effects, respectively. 
ERL and ERM values cannot be used to infer causality or establish suitability for 
either ocean disposal or upland placement.  

DMMU-1 sediments were predominantly sand (79%), with smaller contributions of 
silt (16%) and clay (5%). Chemistry results indicated exceedances of ERL’s for 
copper, mercury, 4,4’-DDE, total DDTs, and total PCBs.  The LA-2 reference sample 
collected concurrently with DMMU-1 sampling, also showed ERL exceedances for 
4,4’-DDE and total DDTs. There were no ERM exceedances in the DMMU-1 
composite (Table 3).   

DMMU-2 sediments were predominantly silt (59%) with some sand (26%) and clay 
(16%). Chemistry results indicated ERL exceedances for arsenic, copper, nickel, 
4,4’-DDE, total DDTs, and total PCBs. ERL values for 4,4’-DDE and total DDTs were 
also exceeded in the reference sample for LA-2 collected concurrently with DMMU-2 
sampling. No analytes in the DMMU-2 sample exceeded their respective ERM values 
(Table 3). 

3.2.2 Dredging Elutriate Testing (DRET)  
Results of the DRET for DMMU-1 and DMMU-2 were compared to the USEPA 
Criterion Continuous Concentration (CCC) value for protection of aquatic life in 
saltwater (Table 4). Elutriate from DMMU-1 sediment showed detectable levels of 
some metals and organotins; no semi-volatile organics, PCBs, or pesticides 
detected above method detection limits. All detected analytes were below the CCC 
values. Elutriate from DMMU-2 showed detectable levels of some metals, but all 
were below their respective CCC values. No semi-volatile organics, PCBs, pesticides 
or organotins were detected in the DMMU-2 elutriate.   

3.3 Results of Biological Analyses 
3.3.1 Solid Phase Testing 
3.3.1.1 Ampelisca abdita 

The benthic tests with A. abdita were initiated on November 14, 2014 (DMMU-2) 
and April 9, 2015 (DMMU-1). For both DMMUs, the test was validated by 97% 
survival in the native control sample; meeting the acceptability criterion of ≥90% 
survival. Mean survival for all samples is summarized in Table 5.1. Summaries of 
water quality measurements, ammonia concentrations, and test conditions are 
presented in Appendix B-1. 

Measurements of dissolved oxygen, salinity, and pH were within the recommended 
limits during the test for both DMMUs. For each DMMU, a reference-toxicant test 
(positive control) was performed on the group of test organisms utilized. The 
median lethal concentration (LC50) values were within control chart limits (±2 
standard deviations from the laboratory historical mean). This indicates that the 
test organisms used in this study were of similar sensitivity to those previously 
tested. 

Ammonia concentrations observed in the A. abdita tests are summarized in 
Appendix B-1.2. All values were well below the No Effects Concentration (NOEC) 
value derived from the concurrent ammonia reference-toxicant test. This indicates 
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that ammonia concentrations within the sediment samples should not have been a 
contributor to any adverse biological effects observed in the test treatments. 

Mean survival within the project sediments were 79% for DMMU-2 and 98% for 
DMMU-1. The mean survival of sample DMMU-2 was statistically different than that 
of the associated LA-2 reference treatment. Mean percent survival in all treatments 
were within 20% of the associated reference (94% for DMMU-2 and 96% for 
DMMU-1), indicating that the test treatments met the limiting permissible 
concentration for benthic toxicity establishing suitability of the material for ocean 
disposal as defined in the OTM (USEPA/USACE 1991). 

Based on results of the 10-day tests with A. abdita and in accordance with the 
phased approach outlined in the approved SAP (ENVIRON, 2014) additional Tier III 
testing was performed. 

3.3.1.2 Neanthes arenaceodentata 
The benthic tests with N. arenaceodentata were initiated on December 5, 2014 
(DMMU-2) and April 24, 2015 (DMMU-1). The test was validated by 100% survival 
in the control sample for DMMU-2 and 96% for DMMU-1, meeting the acceptability 
criterion of ≥90%. Mean survival for all samples is summarized in Table 5.2. 
Summaries of water quality measurements, ammonia concentrations, and test 
conditions are presented in Appendix B-2. 

Measurements of dissolved oxygen, temperature and pH were within the 
recommended limits during the test. For each DMMU, a reference-toxicant test 
(positive control) was performed on the group of test organisms utilized for this 
study. The LC50 value was within control chart limits (±2 standard deviations from 
the laboratory historical mean). This indicates that the test organisms used in this 
study were of similar sensitivity to those previously tested. 

Ammonia concentrations observed in the N. arenaceodentata test are summarized 
in Appendix B-2.2. All values were below the NOEC values derived from the 
concurrent ammonia reference-toxicant tests. This indicates that ammonia 
concentrations within the overlying or interstitial water should not have been a 
contributor to any adverse biological effects observed in the test treatments.  

Mean survival in the LA-2 reference sample was 100% (in the test with DMMU-2) 
and 96% in the test with DMMU-1. Mean survival in the project sediments was 94% 
for both DMMU-2 and DMMU-1. Mortality in the test sediments did not exceed that 
in the reference samples by more than 10%; therefore, all samples met the limiting 
permissible concentration (LPC) for benthic toxicity establishing suitability of the 
material for ocean disposal as defined in the OTM (USEPA/USACE 1991). 

3.3.2 Suspended Particle Phase Testing 
3.3.2.1 Americamysis bahia 

Water-column tests with A. bahia were initiated on December 5, 2014 (DMMU-2), 
and April 29, 2015 (DMMU-1). The tests were validated with 90% and 100% 
survival in the seawater control, meeting the acceptability criterion of ≥90%. Mean 
survival for all samples is summarized in Table 5.3. Summaries of water quality 
measurements, ammonia concentrations, and test conditions are presented in 
Appendix B-3.  
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All water quality parameters were within the target limits throughout the duration 
of the 96-hour test except minor deviations in salinity during the test of DMMU-1 
due to slightly more saline site water. These deviations were within the tolerance 
ranges for this species, and, as evidenced by a lack of adverse effects for the test 
sample and site water control, would not be expected to affect the test results.  

For each DMMU, a reference-toxicant test (positive control) was performed on the 
group of test organisms utilized. The LC50 values were within control chart limits 
(±2 standard deviations from the laboratory historical mean). This indicates that 
the test organisms used in this study were of similar sensitivity to those previously 
tested. 

Ammonia concentrations observed in the A. bahia test are summarized in Appendix 
B-3.2. The concurrent ammonia reference-toxicant derived NOEC was 13.1 mg/L 
(total ammonia) for tests with DMMU-2 and 21.8 milligram per liter (mg/L) (total 
ammonia) for tests with DMMU-1. Adverse biological effects due to ammonia would 
not be expected at or below this level within the prepared elutriates. Given that all 
measured elutriate samples were below 3.67 mg/L for tests with DMMU-2 and 
0.630 mg/L for DMMU-1, ammonia was not expected to contribute to any observed 
negative biological effects.  

Mean percentage survival in the 100% elutriate concentrations for both DMMUs was 
greater than or equal to 90% and the estimated LC50 value for all treatments was 
>100%. Statistical comparison of the treatments to the control survival for the 
100% concentrations resulted in no significant differences. 

3.3.2.2 Menidia beryllina 
The water-column tests with M. beryllina was initiated on December 5, 2014 for 
DMMU-2 and April 29, 2015 for DMMU-1. The tests were validated by 90% survival 
in the seawater control for DMMU-2 and 98% survival for DMMU-1, meeting the 
acceptability criterion of ≥90%. Mean survival for all samples is summarized in 
Table 5.4. Summaries of water quality measurements, ammonia concentrations, 
and test conditions are presented in Appendix B-4. 

Measurements of water quality parameters were within the recommended limits 
during the test for DMMU-2 while there were minor deviations in salinity during 
DMMU-1 testing. This was due to slightly more saline site water. However, mean 
survival in both the site water control and test sample were equal to or greater 
than that seen in the lab control, suggesting that no adverse effects were caused 
by salinity differences. 

For each DMMU, a reference-toxicant test (positive control) was performed on the 
group of test organisms utilized for this study. The LC50 value was within control 
chart limits (±2 standard deviations from the laboratory historical mean). This 
indicates that the test organisms used in this study were of similar sensitivity to 
those previously tested. 

Ammonia concentrations observed in the M. beryllina elutriate test are summarized 
in Appendix B-4.2. The concurrent ammonia reference-toxicant derived NOEC was 
12.9 mg/L (total ammonia) for DMMU-2 and 23.6 mg/L for DMMU-1. Adverse 
biological effects due to ammonia would not be expected at or below this level 
within the prepared elutriates. Given that the highest measured total ammonia 
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value was <2.61 mg/L for DMMU-2 and <0.154 mg/L for DMMU-1, ammonia was 
not expected to contribute to any observed negative biological effects with this 
species. 

Mean percentage survival in the 100% elutriate concentrations was 98% for 
DMMU-1 samples and 72% for DMMU-2 samples. The estimated LC50 value for 
all treatments was >100% for both DMMUs. Statistical comparison of the 
treatments to the control survival for the 100% concentrations resulted in no 
significant differences for DMMU-1; DMMU-2 was significantly different than 
controls. 

 

3.3.2.3 Mytilus galloprovincialis 
The water-column tests with M. galloprovincialis were initiated on November 19, 
2014 (DMMU-2) and April 30, 2015 (DMMU-1). The test met the acceptability 
criteria for proportion normal and survival (summarized in Table 5.5). The 
combined proportion normal endpoint data for all samples are summarized in Table 
5.6. A summary of water quality measurements, ammonia concentrations, and test 
conditions are presented in Appendix B-5. 

Measurements of water quality parameters were within the recommended limits 
during the test for DMMU-2 with slight deviations in salinity. For the test with 
DMMU-1, water quality parameters were within the recommended range during the 
test with slight deviations in temperature. In both instances, these deviations were 
within the tolerance ranges for this species, and, as evidenced by a lack of adverse 
effects for the test sample and site water control, would not be expected to affect 
test results. The embryo stocking density achieved in this test for DMMU-2 was 
31.9 embryos/mL of test solution and 26.0 embryos/mL for DMMU-1. This density 
was near the recommended density of 15 – 30 embryos/mL and below the limit of 
50 embryos/mL. 

For each DMMU, a reference-toxicant test (positive control) was performed on the 
group of test organisms utilized for this study. The LC50 value was within control 
chart limits (±2 standard deviations from the laboratory historical mean). This 
indicates that the test organisms used in this study were of similar sensitivity to 
those previously tested. 

Ammonia concentrations observed in the M. galloprovincialis elutriate test are 
summarized in Appendix B-5.2. The concurrent ammonia reference-toxicant 
derived NOEC was 1.30 mg/L total ammonia for the test with DMMU-2 and 0.755 
for DMMU-1. Adverse biological effects due to ammonia would not be expected at 
or below this level within the prepared elutriates. The highest measured total 
ammonia value in the test was 1.08 mg/L for DMMU-2, which fell below the 
expected threshold criterion. While the highest total ammonia value measured for 
the test of DMMU-1 was 0.953 mg/L in the highest concentration (slightly higher 
than the expected threshold), no significantly adverse effects were detected; mean 
combined normal development was 98.8%. 

Mean combined percent normal development in the 100% elutriate concentrations 
were 92.3% for DMMU-2 and 98.8% for DMMU-1. The estimated median effective 
concentration (EC50) value for all treatments in both DMMUs was >100%. 
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Statistical comparison of the control to the 100% elutriate concentration for the 
normal development endpoint indicated no significant differences for either DMMU. 

3.3.3 Bioaccumulation Potential Testing 
Assessment of bioaccumulation potential (BP) was determined by a 28-day 
exposure to the treatment samples.  The bioaccumulation test was conducted with 
the polychaete Neanthes virens and the clam Macoma nasuta in separate 
chambers.  Following the laboratory exposures, the gut contents of the test 
organisms were purged for 24-hours in clean seawater in the absence of sediment. 
M. nasuta were then briefly rinsed under clean seawater and then shucked for 
tissue collection, placed in certified pre-cleaned glass jars and frozen. N. virens 
organisms were also briefly rinsed under clean seawater and placed in certified 
pre-cleaned glass containers and frozen. Tissues were shipped to Eurofins 
CalScience Environmental Laboratories in Garden Grove, California for subsequent 
chemical analysis. The tissues samples supplied for analysis included the reference 
samples, all project samples, and pre-exposure samples (Pretest) for both species.  

The 28-day bioaccumulation tests were initiated on December 9, 2014 (DMMU-2) 
and May 1, 2015 (DMMU-1). Mean survival in the DMMU-2 control sample was 
96.7% for N. virens and 84.0% for M. nasuta, while that in the DMMU-1 control 
sample was 100% for N. virens and 93.3% for M. nasuta. In the test of DMMU-2 
the LA-2 reference sample survival was 98.0% for N. virens and 96.8% for M. 
nasuta. Reference sample survival for the test of DMMU-1 was 99.0% for N. virens 
and 99.2% for M. nasuta. Survival in the DMMU-2 test sample was 96% for N. 
virens and 93.6% for M. nasuta. DMMU-1 test sample survival was 98.0% for N. 
virens and 96.8% for M. nasuta. Mean survival for all samples is summarized in 
Table 5.7. Summaries of water quality measurements and test conditions are 
presented in Appendix B-6. 

Water quality parameters were within the target limits throughout the duration of 
the test. Mean percent survival in all treatments met the limiting permissible 
concentration for benthic toxicity as defined in the OTM (USEPA/USACE 1991). 

Following 28-day exposures, tissue samples for N. virens and M. nasuta were 
frozen and shipped to Eurofins CalScience in Garden Grove, CA where they were 
analyzed for PCBs and percent lipids. A determination to analyze tissue samples for 
PCBs only based on the sediment chemistry results was made in consultation with 
the Port of Los Angeles and the CSTF.  For BP test of DMMU-2 tissue, samples were 
analyzed under EPA 8270SIM as outlined in ENVIRON (2014). EPA 8270SIM is a low 
resolution method reporting a reduced number of congeners. Due to changes in lab 
management practices and available methods, tissue samples from the BP test 
conducted on DMMU-1 samples was run under EPA 1668C. EPA 1668A is a high 
resolution method reporting all 209 PCB congeners. To allow better comparison 
between DMMU-1 and DMMU-2 samples, EPA 1668C was modified to report a 
similarly reduced number of congeners but with lower Method Detection Limits. This 
approach was determined in consultation with the Port of Los Angeles and the 
CSTF.   
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3.3.3.1 N. Virens Bioaccumulation Potential Test  
N. virens tissue samples for DMMU-1 and DMMU-2 were submitted to Eurofins for 
PCB analysis.  

Analytical results of tissue exposed to DMMU-1 and LA-2 reference sediments are 
presented in Table 6.1. PCB congeners were detected in N. virens tissue samples 
from both DMMU-1 (ranging from 4.8 to 7.7 µg/kg) and the LA-2 reference 
sediment (ranging from 0.51 to 1.26 µg/kg).   

Analytical results of tissue exposed to DMMU-2 and LA-2 reference sediments are 
presented in Table 6.2. PCB congeners were detected in N. virens tissue samples 
from both DMMU-2 (ranging from 2.99 to 7.6 µg/kg) and the LA-2 reference 
sediment (ranging from 0.59 to 0.94 µg/kg).   

Concentrations in tissues from DMMU-1 and DMMU-2 exposed N. virens were 
compared to results of tissues exposed to reference sediment using a non-
parametric Mann Whitney U Test (also known as the Wilcoxson Sign Rank test) for 
non-normally distributed, independent sample populations compared on means. 
Results indicate tissue samples exposed to both DMMU-1 and DMMU-2 are 
statistically significant relative to LA-2 reference exposed organisms (Table 7).  

3.3.3.2 M. Nasuta Bioaccumulation Potential Test 
Analytical results of tissue exposed to DMMU-1 and LA-2 reference sediments are 
presented in Table 6.1. PCB congeners were detected in M. nasuta tissue samples 
exposed to both DMMU-1 (ranging from 9.2 to 12.35 µg/kg) and the LA-2 reference 
sediment (ranging from 0.33 to 0.72 µg/kg).  

Analytical results of tissue exposed to DMMU-2 and LA-2 reference sediments are 
presented in Table 6.2. PCB congeners were detected in M. nasuta tissue samples 
from both DMMU-2 (ranging from 12.97 to 14.57 µg/kg) and the LA-2 reference 
sediment (ranging from 1.83 to 2.29 µg/kg).  

Concentrations in tissues from DMMU-1 and DMMU-2 exposed M. nasuta were 
compared to results of tissues exposed to reference sediment using a non-
parametric Mann Whitney U Test (also known as the Wilcoxson Sign Rank test) for 
non-normally distributed, independent sample populations compared on means. 
Results indicate tissue samples exposed to both DMMU-1 and DMMU-2 are 
statistically significant relative to LA-2 reference exposed organisms (Table 7).  

3.3.4 Screening Level Risk Assessment for PCBs in N. Virens and M. Nasuta 
3.3.4.1 Potential Effects in Invertebrates 

Results of the tissue analyses indicated that the mean concentrations of total PCBs 
detected in tissues from N. virens and M. nasuta exposed to DMMU-1 and DMMU-2 
sediments were significantly elevated compared to their respective LA-2 reference 
samples.  

Because there is evidence that PCB concentrations in tissues may not reach steady 
state equilibrium within the 28 day BP test, it was necessary to estimate the steady 
state tissue concentrations. This was accomplished by applying conservative steady 
state correction factors reported by Kennedy et al (2010) to the highest, steady 
state corrected, mean PCB tissue concentration measured among all of the 
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composites evaluated as part of this project. As detailed in Kennedy et al. (2010), 
N. virens likely reach steady-state within 28 days and do not require the application 
of a correction factor. M. nasuta do not likely reach steady state within the 28 day 
exposure period, and require the application of a correction factor. In order to 
present a conservative approach, the upper 95% confidence limit of 1.31 was 
utilized as the correction factor to estimate steady state in tissues from M. nasuta. 
This correction factor was applied to M. nasuta concentrations of total PCBs and the 
highest concentration of total PCBs in tissues from both DMMUs was used for the 
risk assessment. Steady state concentrations are shown in Table 8. 

Steady-state corrected concentrations of total PCBs in N. virens and M. nasuta were 
initially compared to Food and Drug Association (FDA) action limit (the limit at or 
above which the FDA will take legal action to remove products from the market) to 
establish potential Human Health risk as well as to the lowest applicable effects 
level in the Environmental Residue Effects Database (ERED), to assess potential 
risks to benthic invertebrates from PCBs in DMMU-1 and DMMU-2 sediments.  

The FDA Action Limit for PCBs in edible portions of fish and shellfish is 2,000 µg/kg 
(US FDA, 2014). Concentrations of PCBs in both N. virens and M. nasuta are two 
orders of magnitude lower than the limit value. 

The ERED contains values for a wide range of biological effects to a variety of 
organisms, from cellular to whole-body effects. Comparisons to ERED data were 
made using relevant effects values from species that were as taxonomically and 
ecologically similar to those organisms (i.e., marine bivalves and polychaetes) used 
in the bioaccumulation testing as possible. The lowest relevant effects value in the 
ERED was 1,700 µg/kg wet weight – a dose corresponding to a no effects 
concentration for burrowing, weight or mortality in M. nasuta. This value is several 
orders of magnitude higher than the levels observed in tissues of organisms 
exposed to DMMU-1 and DMMU-2 sediments indicating that there is little to no 
possibility for direct effects due to PCBs in the exposed organisms. No data was 
available in ERED for marine polychaete worms, there was data for the freshwater 
tubificid worm, Lumbriculus variegatus, with a NOEC value of 10,000 µg/kg for a 
survival endpoint well above concentrations observed in test organisms exposed to 
project sediments.  

3.3.4.2 Potential Effects in Consumers  
Since PCBs are known to bioaccumulate in marine food webs, the potential risks to 
marine life and human health associated with bioaccumulation of PCBs and 
potential transfer via the food web were also evaluated.   

Higher trophic levels evaluated included humans consuming fish, as well as 
predatory fish and their consumers. A variety of demersal fish are commonly found 
off the coast of California in the LA-2 ODMDS. For the purposes of this risk 
assessment, Slender sole (Lyposetta exilis) and Pacific sanddab (Citharichthys 
sordidus) were selected as representative species. These species have been 
commonly identified and are abundant in the LA-2 ODMDS (USEPA Region 9, 
1987).  These species primarily feed on zoobenthos and small fish. Pacific sanddab 
and slender sole are commonly consumed by humans and other piscivorous 
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predators. The California sea lion (Zalophus californianus) was selected as a marine 
mammal receptor.  

Concentrations of total PCBs in fish were predicted from the highest observed tissue 
concentration in invertebrate samples and food chain multipliers (FCM) derived for 
total PCBs (USEPA, 2000a).  Conservative FCMs of 13.3 and 24.7 were used to 
predict concentrations in fish (trophic level 3) and marine mammals (trophic level 
4) for total PCBs with an average log KOW value of 6.9 (USEPA, 2000).  

Potential Risks to Fish 

The modeled concentration of PCBs in fish from ingestion of M. nasuta exposed to 
site sediments is 257 µg/kg and does not indicate a potential risk to fish (Table 8). 
This concentration is lower than the lowest relevant effects concentration of 7,100 
µg/kg PCBs found in the ERED, which represents the concentration at which growth 
of the winter flounder Pleuronectes americanus was reduced. 

Potential Risks to Marine Mammals 

Predicted concentrations of total PCB in California Sea Lions from ingestion of M. 
nasuta exposed to site sediments is 477 µg/kg (Table 8). Results for PCBs were 
compared to toxicity reference values (TRVs) for Harbor seals – a surrogate for 
California Sea lion as no data were available. TRVs ranged from 1,300 µg/kg lipid 
(Mos et al. 2010) to 17,000 µg/kg lipid (Ross et al. 1996). Assuming 50% lipids in 
California Sea Lions (Kannan et al. 2004), the lipid normalized concentration of 
total PCBs is 1,016 µg/kg lipid – a value below all reported TRVs, indicating no 
significant risks to California Sea lions.  

Potential Risks to Humans 

Concentrations of total PCBs in Slender sole and Pacific sanddab were predicted to 
be 273.5 µg/kg (Table 8) – utilizing highly conservative assumptions such as 100% 
of the prey items consumed by these species were at the highest steady state 
adjusted tissue concentration observed in the BP tests with the material and 
applying conservative food chain multipliers to generate a worst case risk estimate.   
A comparison of the estimated concentration of total PCBs in selected fish species is 
well within the range of concentrations reported for fish in the region (USEPA 
Region 9, 2007).  More than 20 species of fish were collected from the southern 
California coast, with total PCB concentrations ranging from 3 µg/kg to 347 µg/kg. 
Estimated concentration for Slender sole and Pacific Sanddab are also within the 
range more recently observed for White Croaker (2 to 516µg/kg) in the region 
(USEPA, 2014). For humans, the FDA tolerance level (the limit at or above which 
the FDA will take legal action to remove products from the market) for PCBs in 
edible portions of fish and shellfish is 2,000 µg/kg. USEPA fish consumption 
guidance is more conservative. For cancer health endpoints, calculated using a risk 
level estimating no more than one additional cancer case in a population of 100,000 
persons, consumption limits range from less than 5.9 µg total PCBs/kg for 
unrestricted consumption to 380 µg total PCBs/kg for consumption of half a meal of 
fish (4 ounces) per month. For noncancer health endpoints (chronic, systemic 
effects), consumption limits range from less than 1.5 µg total PCBs/kg for 
unrestricted consumption to 94 µg PCBs/kg for consumption of half a meal of fish 
per month (USEPA 2000b). Comparison of these EPA values to the predicted worst 
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case estimates of total PCBs in fish (using overly conservative assumptions) 
suggests  some potential risk associated with  frequent consumption of fish 
exposed to project sediments through trophic transfer.  However, it is important to 
note this worst case estimate was derived using a suite of highly conservative 
correction factors and assumptions and is not representative of a realistic exposure 
scenario. The highest tissue concentration observed in tests of the project material 
was adjusted to steady state using conservative correction factors, followed by 
application of conservative FCM factors to account for transference through the 
food web, finally it was assumed that 100% of the diet for the selected receptors 
was limited to the organisms exposed to the highest concentrations, further 
compounding the overall level of conservatism. 

The LA-2 ODMDS is 6 miles off shore, with water depths ranging from 380 to 1,060 
ft deep and contains a low abundance of benthic invertebrates, fish, and other 
higher trophic level species (US EPA Region 9, 1987), consequently it is 
unreasonable to assume that the selected receptors would consume only prey items 
exposed to the highest concentration for the project material within the ODMDS.      
The probability that trophic transfer of the highest concentrations of PCBs will occur 
across a complete exposure pathway under these assumed conditions is extremely 
low. Additionally, the conservative estimates of fish concentrations are within the 
reported background range for the region, therefore the placement of project 
sediments at LA-2 ODMDS would not result in an increase of current regional risk 
levels to consumers. Therefore these sediments present little to no risk to humans. 

3.4 Quality Assurance/Quality Control 
The quality assurance objectives described in the OTM (USEPA and USACE 1991), 
analytical laboratories’ Quality Assurance Plans (QAPs), USEPA and USACE (1995), 
and Moore et al. (1994) were adhered to for accuracy and precision. Analytical 
laboratories conducted QA/QC as detailed by their respective laboratory quality 
control procedures and manuals including, but not limited to: standard method and 
operating procedures, calibration, internal QC, and preventative maintenance.   

The quality assurance objectives for toxicity testing conducted by the testing 
laboratory are detailed in the OTM (USEPA/USACE 1991) and the laboratory’s 
quality assurance plans (QAPs). These objectives for accuracy and precision involve 
all aspects of the testing process, including the following:  

• Water and Sediment Sampling and Handling 

• Source and Condition of Test Organisms 

• Condition of Equipment 

• Test Conditions 

• Instrument Calibration 

• Use of Reference Toxicants 

• Record Keeping 

• Data Evaluation 
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Each test species was evaluated in reference toxicant tests during the test period to 
establish the sensitivity of the test organisms. The reference toxicant LC50 or EC50 
should fall within two standard deviations of the historical laboratory mean. Water 
quality measurements were monitored to ensure that they fell within prescribed 
limits. 

The methods employed in every phase of the toxicity testing program are detailed 
in the Standard Operating Practices (SOP). All staff members receive regular, 
documented training in all SOPs and test methods. Finally, all data collected and 
produced as a result of these analyses were recorded on approved data sheets. If 
an aspect of a test deviated from protocol, the test was evaluated to determine 
whether it was valid according to the regulatory agencies responsible for approval 
of the proposed permitting action. 

Analytical data was reviewed and verified by analytical laboratories and all data 
quality objectives were met. Final review was conducted by Ramboll Environ’s 
quality assurance (QA) Officer and is included in Appendix C.  
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4. RECOMMENDATIONS AND CONCLUSIONS 

Dredged material samples from DMMU-1 and DMMU-2 of the Everport Container 
Terminal Berths 262-232 were characterized for bulk chemistry, toxicity and 
bioaccumulation potential in accordance with procedures prescribed in the OTM 
(USEPA and USACE 1991) and ITM (USEPA and USACE 1998) to establish suitability 
for Ocean Disposal under Section 103 of the MPRSA.  Results of this evaluation 
indicate the following: 

• Chemical analysis of project samples showed no exceedances of ER-M values 
and few ER-L exceedances. 

• Solid phase toxicity tests showed no toxicity to benthic invertebrates relative to 
reference indicating project material met the ocean disposal LPC for benthic 
toxicity. 

• Suspended Particulate Phase Toxicity Tests showed no toxicity (i.e., calculated 
LC50 estimates all >100%) to water column organisms indicating project 
material met the ocean disposal LPC for water column toxicity. 

• Results of bioaccumulation potential tests showed some uptake of PCBs relative 
to reference, however: 

– Steady state adjusted tissue residue concentrations were below FDA action 
limits and the lowest relevant tissue residue effect levels reported in the 
ERED for benthic invertebrates; 

– Application of conservative food chain multiplier factors to steady state 
adjusted invertebrate tissue concentrations showed projected tissue 
residues in fish consuming benthic invertebrates exposed to the highest 
concentration in the project material to be well below the lowest relevant 
tissue residue effect levels reported in the ERED for fish; 

– Conservatively projected fish tissue concentration was well within the range 
of regional fish tissue residue concentrations reported in the literature.  

– Projected tissue residues in marine mammals consuming 100% of their diet 
from organisms exposed to the highest concentrations were well below 
relevant published TRVs; 

– A conservative screening level risk assessment shows some elevated risk to 
humans associated with frequent consumption of fish whose diet is entirely 
benthic invertebrates exposed to the highest concentration of PCBs in the 
dredged material. However, the high level of conservatism utilized to 
develop a worst-case screening level risk estimate when taken in context of 
the disposal site characteristics indicates that the likelihood of a complete 
exposure pathway to humans is an extremely low-probability event. 
Consequently, ocean disposal of project material is expected to present little 
to no risk to humans. 
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Based on the results of this analysis, we recommend that the dredged material 
from Everport Berths 226-232 is suitable for placement at LA-2 Ocean Dredged 
Material Disposal Site.  
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Table 1. Core and Sample Information
Port of Los Angeles
San Pedro, California

Area and 
Composite 

ID Station ID
Date 

Sampled Latitude [1] Longitude [1]

Project 
Depth [2]

(ft. MLLW)

Core 
Attempt 
Number

Observed 
Water 
Depth
(ft.)

Tide
(ft.)

Actual 
Water 
Depth

(ft. MLLW)

Target 
Core 

Length
(ft.)

Penetration 
(ft. below 
mudline)

Final
Core 

Length
(ft.)

Final
Core 

Length for 
Analysis

(ft.)
Z-layer 
(cm)

1 45.5 0.54 44.96 4 6.5 6.5 4.0 15.24  (station archive & DMMU 
composite)

2 45.7 0.74 44.96 4 4 4.0 4.0 0

33°44.4878' N 118°16.4627' W 3 45.8 0.88 44.9 4 4.5 4.5 4.0 15.24 (discarded)

33°44.4897' N 118°16.4665' W 4 48.5 3.5 45 4 4 4.0 4.0 0

33°44.5619' N 118°16.4160' W 1 47.9 1.9 46 3 3.5 3.5 3.0 15.24  (station archive & DMMU 
composite)

33°44.5627' N 118°16.4159' W 2 48.1 2.1 46 3 3 3.0 3.0 0

33°44.5620' N 118°16.4172' W 3 48.3 2.24 46 3 3.5 3.5 3.0 15.24 (discarded)

33°44.5623' N 118°16.4165' W 4 48.4 2.37 46 3 4 4.0 3.0 30.48 (discarded)

33°44.5812' N 118°16.4062' W 1 48.8 2.8 46 3 3.5 3.5 3.0 15.24  (station archive & DMMU 
composite)

33°44.5816' N 118°16.4051' W 2 49 2.9 46 3 3.5 3.5 3.0 15.24 (discarded)

33°44.5804' N 118°16.4070' W 3 49 3.01 46 3 3 3.0 3.0 0

33°44.5802' N 118°16.4058' W 4 49.1 3.1 46 3 3.5 3.5 3.0 15.24 (discarded)

33°44.6205' N 118°16.3853' W 1 47 2 45 4 6 5.8 4.0 15.24  (station archive & DMMU 
composite)

33°44.6221' N 118°16.3803' W 2 46.4 1.4 45 4 4.8 4.8 4.0 0

33°44.6227' N 118°16.3814' W 3 46.2 1.2 45 4 4 4.0 4.0 0

33°44.6222' N 118°16.3910' W 4 46 1 45 4 4 4.0 4.0 0

33°44.6838' N 118°16.3463' W 1 44.5 0.6 43.9 3.1 3 3.0 3.0 0

33°44.6850' N 118°16.3464' W 2 44.5 0.5 44 3 3.33 3.3 3.0 7.62 (archived only)

33°44.6840' N 118°16.3450' W 3 44.4 0.4 44 3 4.5 4.5 3.0 15.24  (station archive & DMMU 
composite)

33°44.6851' N 118°16.3452' W 4 44.4 0.4 44 3 3.83 3.8 3.0 30.48 (discarded)

Water Samples [3] 3/27/2015 NR NR

493/26/2015A1

49

A4 3/27/2015 49

A2 3/26/2015 49

33°44.4875' N 118°16.4705' W

3/27/2015A5

A3 3/26/2015
DMMU-1

47

Not Applicable

1 of 2



Table 1. Core and Sample Information
Port of Los Angeles
San Pedro, California

Area and 
Composite 

ID Station ID
Date 

Sampled Latitude [1] Longitude [1]

Project 
Depth [2]

(ft. MLLW)

Core 
Attempt 
Number

Observed 
Water 
Depth
(ft.)

Tide
(ft.)

Actual 
Water 
Depth

(ft. MLLW)

Target 
Core 

Length
(ft.)

Penetration 
(ft. below 
mudline)

Final
Core 

Length
(ft.)

Final
Core 

Length for 
Analysis

(ft.)
Z-layer 
(cm)

1 49.4 3 46.4 8.6 9 7.2 7.2 0

2 49.4 3 46.4 8.6

33°44.7012' N 118°16.3371' W 3 50.3 1.5 48.8 6.2 7 6.2 6.2 0

1 54.8 4.5 50.3 4.7 6 4.4 4.4 0

2 53.3 3.5 49.8 5.2 7 5.2 4.9 9 (station archive & DMMU 
composite)

1 49.5 3.1 46.4 8.6 9 8.6 8.3 8 (station archive & DMMU 
composite)

2 49.5 3.1 46.4 8.6

3 49.8 3.5 46.3 8.7 9 7.3 7.3 0

1 51.1 3.7 47.4 7.6 8.5 6.6 6.6 0

2 51.1 3.7 47.4 7.6 9 7.6 7.3 8 (station archive & DMMU 
composite)

1 52.5 4.5 48 7 8 4.8 4.8 0

2 52.5 4.5 48 7 9 6.9 6.9 0

Water Samples [3] 10/29/2014  33°44.813' N 118°16.268' W

10/27/2014 & 
3/25/2015  33°33.020' N 118°10.080' W

Notes:
1.) Latitude and longitude are in decimal degree minutes, World Geodetic System (WGS) 1984.
2.) Project depth includes 2 feet of overdredge.
3.) Water samples for bioassays and elutriate testing.
4.) Core diameter was 4 inches.

Abbreviations:
cm = centimeter
ft. = feet
MLLW = mean lower low water
N = north
W = west

       NR= Not recorded

Sample collected via pipe dredge

118°16.2449' W33°44.8509' N 55

Not Applicable

118°16.2272' W33°44.8822' N 55

118°16.2712' W33°44.8120' N 55

55

33°44.7793' N

33°44.7071' N
Poor recovery; core discarded

No sample recovered

55118°16.2967' W

118°16.3348' W

DMMU-2

Reference (LA-2)

10/28/2014B2

10/29/2014B4

10/28/2014B1

B3 10/29/2014

B5 10/29/2014
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Table 2. Biological Testing Performed for Dredged Material Evaluation
Port of Los Angeles
San Pedro, California

Test Type Type of Organism Taxon Project Sediments Reference1 

Sediment

Control 
Sediment/ 
Seawater

Amphipod Ampelisca abdita X X X

Polychaete Neanthes 
arenaceodentata X X X

Fish Menidia beryllina X2 X

Mysid shrimp Americamysis bahia X2 X

Bivalve larvae Mytilus 
galloprovincialis X2 X

Polychaete Neanthes (Nereis) 
virens X X X

Bivalve Macoma nasuta X X X

Notes:
1Shaded areas indicate tests or treatments that are not applicable to the selected tests.
2 Sediment elutriates of project material

Water-Column

Whole Sediment

Bioaccumulation

1 of 1



Table 3: Results of Conventional and Chemical Analyses
Port of Los Angeles
San Pedro, California

DMMU-1
Reference LA-

2  [3] DMMU-2
Reference LA-

2  [4]

HEM: Oil and Grease mg/kg, dw - - 64 54 52 36
TRPH mg/kg, dw - - 180 18 180 32
Sulfide, Total mg/kg, dw - - 210 0.31 4 0.86
Sulfide,  Dissolved mg/kg, ww - - 0.1 < 0.10 < 0.017 < 0.017
Carbon, Total Organic % - - 0.72 0.80 0.89 0.73
Ammonia (as N) mg/kg, dw - - 4.9 4.8 14 4.8
Clay % - - 4.91 3.52 15.83 3.55
Silt % - - 15.89 20.61 58.61 23.61
Sand % - - 79.2 75.87 25.56 72.84
Gravel % - - < 0.010 < 0.010 < 0.010 < 0.010
Solids, Total % - - 68.3 64.8 69.7 70.0
Solids, Volatile % - - 1.2 1.1 2.5 2.4

Arsenic mg/kg 8.2 70 7.09 3.89 9.83 2.47
Cadmium mg/kg 1.2 9.6 0.209 0.230 0.437 0.218
Chromium mg/kg 81 370 27.2 27.4 39.8 24.6
Copper mg/kg 34 270 54.4 11.8 49.4 10.8
Lead mg/kg 46.7 218 18.7 6.07 19.0 5.54
Nickel mg/kg 20.9 51.6 16.8 14.1 29.4 13.0
Selenium mg/kg - - 0.485 0.363 0.587 0.445
Silver mg/kg 1.0 3.7 0.0791 0.0745 0.190 0.0602
Zinc mg/kg 150 410 98.6 56.9 108 55.0
Mercury mg/kg 0.15 0.71 0.164 0.0331 0.247 0.0238

Dibutyltin µg/kg - - 19 < 4.6 11 < 1.0
Monobutyltin µg/kg - - 3.4 < 4.6 < 2.0 < 2.0
Tetrabutyltin µg/kg - - < 4.3 < 4.6 < 1.1 < 1.1
Tributyltin µg/kg - - 23 < 4.6 10 < 2.1

2,4'-DDD µg/kg - - < 0.29 < 0.31 < 0.069 < 0.07
2,4'-DDE µg/kg - - 3.3 0.65 1.7 0.75
2,4'-DDT µg/kg - - < 0.29 < 0.31 < 0.046 < 0.046
4,4'-DDD µg/kg - - < 0.29 0.47 < 0.061 0.38
4,4'-DDE µg/kg 2.2 27 20 5 11 6.1
4,4'-DDT µg/kg - - < 0.29 < 0.31 < 0.12 < 0.12
4,4'-DDMU µg/kg - - < 0.29 < 0.31 1.4 0.72
Total DDTs [5] µg/kg 1.58 46.1 23.3 6.12 14.1 7.95
4,4'-Dichlorobenzophenone µg/kg - - < 1.5 < 1.6 < 0.23 < 0.23
Aldrin µg/kg - - < 0.29 < 0.31 < 0.064 < 0.064
Alpha Chlordane µg/kg - - 0.18 < 0.31 < 0.095 < 0.096
Alpha-BHC µg/kg - - < 0.29 < 0.31 < 0.092 < 0.092
Beta-BHC µg/kg - - < 0.29 < 0.31 < 0.096 < 0.097
Cis-nonachlor µg/kg - - 0.11 < 0.31 < 0.034 < 0.034
Delta-BHC µg/kg - - < 0.29 < 0.31 < 0.069 < 0.07
Dieldrin µg/kg - - < 0.29 < 0.31 < 0.13 < 0.13
Endosulfan I µg/kg - - < 0.29 < 0.31 < 0.088 < 0.089
Endosulfan II µg/kg - - < 0.29 < 0.31 < 0.11 < 0.11
Endosulfan Sulfate µg/kg - - < 0.29 < 0.31 < 0.11 < 0.11
Endrin µg/kg - - < 0.29 < 0.31 < 0.13 < 0.13
Endrin Aldehyde µg/kg - - < 0.29 < 0.31 < 0.12 < 0.12
Endrin Ketone µg/kg - - < 0.29 < 0.31 < 0.12 < 0.12
Gamma Chlordane µg/kg - - 0.13 < 0.31 < 0.066 < 0.066
Gamma-BHC µg/kg - - < 0.29 < 0.31 < 0.066 < 0.067
Heptachlor µg/kg - - < 0.29 < 0.31 < 0.082 < 0.083
Heptachlor Epoxide µg/kg - - < 0.29 < 0.31 < 0.079 < 0.08
Methoxychlor µg/kg - - < 0.29 < 0.31 < 0.082 < 0.083
Mirex µg/kg - - < 0.29 < 0.31 < 0.040 < 0.04
Oxychlordane µg/kg - - < 0.29 < 0.31 < 0.11 < 0.11
Toxaphene µg/kg - - < 29 < 31 < 9.0 < 9.1
Trans-nonachlor µg/kg - - 0.12 < 0.31 < 0.069 < 0.069

Organotins

Metals

Chlorinated Pesticides

Analyte Units ERL [2] ERM [2]

Conventional

Results [1]
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Table 3: Results of Conventional and Chemical Analyses
Port of Los Angeles
San Pedro, California

DMMU-1
Reference LA-

2  [3] DMMU-2
Reference LA-

2  [4]Analyte Units ERL [2] ERM [2]

Results [1]

Allethrin µg/kg - - < 0.74 < 0.77 < 0.37 < 0.36

Bifenthrin µg/kg - - 0.55 < 0.77 0.20 0.32

Cyfluthrin µg/kg - - < 0.74 < 0.77 < 0.12 < 0.12

Cypermethrin µg/kg - - < 0.74 < 0.77 < 0.098 < 0.098

Deltamethrin/Tralomethrin µg/kg - - < 0.74 < 0.77 < 0.30 < 0.30

Fenpropathrin µg/kg - - < 0.74 < 0.77 < 0.052 < 0.052

Fenvalerate/Esfenvalerate µg/kg - - < 0.74 < 0.77 < 0.051 < 0.051

Fluvalinate µg/kg - - < 0.74 < 0.77 < 0.082 < 0.082

lambda-Cyhalothrin µg/kg - - < 0.74 < 0.77 < 0.062 < 0.062

Permethrin (cis/trans) µg/kg - - 0.4 < 1.5 < 0.16 < 0.16

Phenothrin µg/kg - - < 0.74 < 0.77 < 0.098 < 0.098

Resmethrin/Bioresmethrin µg/kg - - < 0.74 < 0.77 < 0.13 < 0.13

Tetramethrin µg/kg - - < 0.74 < 0.77 < 0.054 < 0.054

1,6,7-Trimethylnaphthalene µg/kg - - < 15 < 16 < 4.4 < 4.3

1-Methylnaphthalene µg/kg - - < 15 < 16 < 5.4 < 5.3

1-Methylphenanthrene µg/kg - - < 15 < 16 < 5.2 < 5.1

2,3,4,6-Tetrachlorophenol µg/kg - - < 15 < 16 < 5.6 < 5.5

2,4,5-Trichlorophenol µg/kg - - < 15 < 16 < 4.7 < 4.6

2,4,6-Trichlorophenol µg/kg - - < 15 < 16 < 5.2 < 5.1

2,4-Dichlorophenol µg/kg - - < 15 < 16 < 3.9 < 3.8

2,4-Dimethylphenol µg/kg - - < 15 < 16 < 4.4 < 4.4

2,4-Dinitrophenol µg/kg - - < 730 < 780 < 78 < 77

2,6-Dichlorophenol µg/kg - - < 15 < 16 < 8.6 < 8.4

2,6-Dimethylnaphthalene µg/kg - - 45 12 < 4.9 < 4.8

2-Chlorophenol µg/kg - - < 15 < 16 < 4.9 < 4.8

2-Methylnaphthalene µg/kg 70 670 < 15 < 16 < 5.2 < 5.1

2-Methylphenol µg/kg - - < 15 < 16 < 7.6 < 7.5

2-Nitrophenol µg/kg - - < 15 < 780 < 3.4 < 3.4

3/4-Methylphenol µg/kg - - < 15 < 16 < 3.7 < 3.7

4,6-Dinitro-2-Methylphenol µg/kg - - < 730 < 780 < 100 < 98

4-Chloro-3-Methylphenol µg/kg - - < 15 < 16 < 5.1 < 5.0

4-Nitrophenol µg/kg - - < 730 < 780 < 92 < 91

Acenaphthene µg/kg 16 500 < 15 < 16 < 6.8 < 6.7

Acenaphthylene µg/kg 44 640 17 < 16 9.0 < 6.4

Anthracene µg/kg 85.3 1100 37 < 16 23 < 7.7

Benzo (a) Anthracene µg/kg 261 1600 52 < 16 20 < 6.7

Benzo (a) Pyrene µg/kg 430 1600 140 < 16 69 < 7.2

Benzo (b) Fluoranthene µg/kg - - 180 < 16 87 < 7.3

Benzo (e) Pyrene µg/kg - - 96 < 16 39 < 3.4

Benzo (g,h,i) Perylene µg/kg - - 96 < 16 51 < 6.0

Benzo (k) Fluoranthene µg/kg - - 170 < 16 83 < 9.4

Benzoic Acid µg/kg - - -- [8] -- [8] < 18 < 18

Biphenyl µg/kg - - < 15 < 16 < 5.8 < 5.8

Bis(2-Ethylhexyl) Phthalate µg/kg - - 170 22 120 17

Butyl Benzyl Phthalate µg/kg - - 13 8.7 10 < 6.3

Chrysene µg/kg 384 2800 92 < 16 40 < 7.2

DCPA µg/kg - - < 15 < 16 < 3.4 < 3.4

Dibenz (a,h) Anthracene µg/kg 63.4 260 28 < 16 16 < 5.3

Dibenzothiophene µg/kg - - < 15 < 16 < 8.4 < 8.2

Diethyl Phthalate µg/kg - - < 15 < 16 < 7.2 < 7.1

Dimethyl Phthalate µg/kg - - < 15 < 16 < 7.7 < 7.6

Di-n-Butyl Phthalate µg/kg - - < 15 50 32 20

Di-n-Octyl Phthalate µg/kg - - < 15 < 16 < 6.8 < 6.7

Pyrethroid Pesticides

Semivolatile Organics

2 of 4



Table 3: Results of Conventional and Chemical Analyses
Port of Los Angeles
San Pedro, California

DMMU-1
Reference LA-

2  [3] DMMU-2
Reference LA-

2  [4]Analyte Units ERL [2] ERM [2]

Results [1]

Fluoranthene µg/kg 600 5100 96 < 16 29 < 8.3

Fluorene µg/kg 19 540 < 15 < 16 < 7.4 < 7.3

Indeno (1,2,3-c,d) Pyrene µg/kg - - 97 < 16 44 < 6.5

Isophorone µg/kg - - < 150 < 160 < 18 < 18

Naphthalene µg/kg 160 2100 < 15 < 16 5.8 < 5.4

Pentachlorophenol µg/kg - - < 730 < 780 < 1.8 < 1.8

Perthane µg/kg - - < 15 < 16 < 1.9 < 1.8

Perylene µg/kg - - 59 < 16 39 < 5.1

Phenanthrene µg/kg 240 1500 33 < 16 14 < 8.2

Phenol µg/kg - - < 15 120 < 5.3 < 5.2

Pyrene µg/kg 665 2600 99 < 16 55 < 7.6
Low molecular weight PAH [6] µg/kg 552 3160 87 0 51.8 < 8.2
High molecular weight PAH [6] µg/kg 1700 9600 507 0 229 < 8.3
Total PAH [6] µg/kg 4022 44792 594 0 280.8 < 8.3

PCB003 µg/kg - - < 0.29 < 0.31 < 0.067 < 0.067

PCB005/008 µg/kg - - < 0.59 < 0.61 < 0.067 < 0.067

PCB015 µg/kg - - 1.3 < 0.31 < 0.033 < 0.033

PCB018 µg/kg - - < 0.29 < 0.31 < 0.056 < 0.056

PCB027 µg/kg - - < 0.29 < 0.31 < 0.040 < 0.040

PCB028 µg/kg - - < 0.29 < 0.31 0.98 < 0.078

PCB029 µg/kg - - < 0.29 < 0.31 0.72 < 0.049

PCB031 µg/kg - - < 0.29 < 0.31 2.0 < 0.042

PCB033 µg/kg - - < 0.29 < 0.31 1.1 < 0.049

PCB037 µg/kg - - < 0.29 < 0.31 < 0.051 < 0.050

PCB044 µg/kg - - < 0.29 < 0.31 1.5 < 0.13

PCB049 µg/kg - - < 0.29 < 0.31 0.83 < 0.12

PCB052 µg/kg - - < 0.29 < 0.31 1.7 < 0.073

PCB056 µg/kg - - < 0.29 < 0.31 < 0.068 < 0.068

PCB060 µg/kg - - < 0.29 < 0.31 < 0.089 < 0.089

PCB066 µg/kg - - 1.1 < 0.31 1.5 < 0.11

PCB070 µg/kg - - 1.3 < 0.31 1.5 < 0.069

PCB074 µg/kg - - < 0.29 < 0.31 1.6 < 0.066

PCB077 µg/kg - - < 0.29 < 0.31 < 0.12 < 0.12

PCB081 µg/kg - - < 0.29 < 0.31 < 0.091 < 0.091

PCB087 µg/kg - - 1 < 0.31 1.9 < 0.058

PCB095 µg/kg - - 2.3 < 0.31 2.1 < 0.071

PCB097 µg/kg - - 1.9 < 0.31 < 0.062 < 0.061

PCB099 µg/kg - - 1.5 0.41 1.8 < 0.076

PCB101 µg/kg - - 3.5 0.38 3.4 < 0.072

PCB105 µg/kg - - < 0.29 < 0.31 1.8 < 0.060

PCB110 µg/kg - - 3.2 < 0.31 3.3 < 0.065

PCB114 µg/kg - - < 0.29 < 0.31 < 0.051 < 0.051

PCB118 µg/kg - - 2.9 < 0.31 3.4 < 0.084

PCB119 µg/kg - - < 0.29 < 0.31 < 0.065 < 0.065

PCB123 µg/kg - - < 0.29 < 0.31 < 0.067 < 0.067

PCB126 µg/kg - - < 0.29 < 0.31 < 0.048 < 0.048

PCB128 µg/kg - - < 0.29 < 0.31 0.98 < 0.056

PCB132/153 µg/kg - - 5.8 0.68 4.9 < 0.095

PCB137 µg/kg - - < 0.29 < 0.31 < 0.069 < 0.068

PCB138/158 µg/kg - - 5.3 < 0.61 4.2 < 0.11

Semivolatile Organics (Continued)

PCBs
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Table 3: Results of Conventional and Chemical Analyses
Port of Los Angeles
San Pedro, California

DMMU-1
Reference LA-

2  [3] DMMU-2
Reference LA-

2  [4]Analyte Units ERL [2] ERM [2]

Results [1]

PCB141 µg/kg - - < 0.29 < 0.31 0.81 < 0.14

PCB149 µg/kg - - 2.8 0.28 2.3 < 0.069

PCB151 µg/kg - - 1.7 < 0.31 1.1 < 0.088

PCB156 µg/kg - - < 0.29 < 0.31 0.62 < 0.094

PCB157 µg/kg - - < 0.29 < 0.31 < 0.074 < 0.073

PCB167 µg/kg - - < 0.29 < 0.31 < 0.059 < 0.059

PCB168 µg/kg - - 3.6 < 0.31 < 0.064 < 0.064

PCB169 µg/kg - - < 0.29 < 0.31 < 0.047 < 0.047

PCB170 µg/kg - - 1.3 < 0.31 1.4 < 0.072

PCB174 µg/kg - - 1.4 < 0.31 1.0 < 0.055

PCB177 µg/kg - - 0.88 < 0.31 0.45 < 0.056

PCB180 µg/kg - - 2.5 < 0.31 2.2 < 0.043

PCB183 µg/kg - - 0.58 < 0.31 0.62 < 0.046

PCB184 µg/kg - - < 0.29 < 0.31 < 0.058 < 0.058

PCB187 µg/kg - - 1.4 0.17 1.2 < 0.055

PCB189 µg/kg - - < 0.29 < 0.31 < 0.036 < 0.036

PCB194 µg/kg - - < 0.29 < 0.31 < 0.059 < 0.058

PCB195 µg/kg - - < 0.29 < 0.31 < 0.046 < 0.046

PCB200 µg/kg - - < 0.29 < 0.31 < 0.084 < 0.084

PCB201 µg/kg - - < 0.29 < 0.31 < 0.063 < 0.062

PCB203 µg/kg - - < 0.29 < 0.31 0.65 < 0.049

PCB206 µg/kg - - < 0.29 < 0.31 < 0.064 < 0.064

PCB209 µg/kg - - < 0.29 < 0.31 0.80 < 0.095
Total PCBs [7] µg/kg 22.7 180 47.26 1.92 54.36 < 0.14

Notes:
1.) Bolded values exceed ERL; Bolded and underlined values exceed ERM.
2.) ERL and ERM values are referenced from Long et al. (1995).

5.) Total DDTs are calculated as the total of the detected DDD, DDE, DDT, and DMMU
6.) As defined in Long et al. (1995).

Abbreviations:
µg/kg = micrograms per kilogram mg/kg = milligrams per kilogram
DDD = 1,1-dichloro-2,2-bis(p-chloro-phenyl)ethane mm = millimeter
DDE = 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene N = un-ionized ammonia
DDT = 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane NM = not measured
dw = dry weight PCB = polychlorinated biphenyl
ERL = Effects Range Low
ERM = Effects Range Medium
HEM = n-hexane extractable material ww = wet weight

References:

8.) Between DMMU-2 and DMMU-1 sampling, benzoic acid was removed from the laboratory standard analyte list for semi-
volatile organics

4.) Sampled at time of DMMU-2 collection.
3.) Sampled at time of DMMU-1 collection.

PCBs (continued)

Long, E. R., D. D. MacDonald, S. L. Smith, and F. D. Calder. 1995. Incidence of adverse biological
     effects within ranges of chemical concentrations in marine and estuarine sediments. 
     Environmental Management 19(1): 81-97.

TRPH = Total Recoverable Petroleum 
             Hydrocarbons

7.) Total PCBs are calculated as the total of the detected, analyzed congeners. If no PCB   
     congeners were detected, total PCBs is shown as the maximum detection limit.
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Table 4: Results of Dredging Elutriate Chemistry Analyses
Port of Los Angeles
San Pedro, California

DMMU-1 DMMU-2

Aluminum µg/L - 10.5 11.2
Antimony µg/L - 0.564 0.629
Arsenic µg/L 36 0.662 1.97
Barium µg/L - 10.6 28.2
Beryllium µg/L - < 0.500 < 5.00
Cadmium µg/L 8.8 0.0372 < 0.300
Chromium µg/L 50 [5] < 0.500 < 5.00
Cobalt µg/L - 0.244 0.576
Copper µg/L 3.1 0.938 1.27
Iron µg/L - 2.62 11.7
Lead µg/L 8.1 0.0686 < 0.300
Manganese µg/L - 2.72 22.4
Mercury µg/L 0.94 < 0.0833 < 0.0500
Molybdenum µg/L - 18.9 13.1
Nickel µg/L 8.2 0.805 1.45
Selenium µg/L 71 0.102 0.366
Silver µg/L - < 0.0500 < 0.500
Thallium µg/L - < 0.0300 < 0.300
Vanadium µg/L - 1.90 7.64
Zinc µg/L 81 14.9 < 5.00

Dibutyltin ng/L - 13 < 3.0
Monobutyltin ng/L - 46 < 3.0
Tetrabutyltin ng/L - < 2.9 < 3.0
Tributyltin ng/L 7.4 < 2.9 < 3.0

2,4'-DDD µg/L - < 0.0095 < 0.0019
2,4'-DDE µg/L - < 0.0095 < 0.0019
2,4'-DDT µg/L - < 0.0095 < 0.0019
4,4'-DDD µg/L - < 0.0095 < 0.0019
4,4'-DDE µg/L - < 0.0095 < 0.0019
4,4'-DDT µg/L 0.001 < 0.0095 < 0.0019
Aldrin µg/L - < 0.0095 < 0.0019
Alpha Chlordane µg/L - < 0.0095 < 0.0019
Alpha-BHC µg/L - < 0.0095 < 0.0019
Beta-BHC µg/L - < 0.0095 < 0.0019
Chlordane µg/L 0.004 < 0.024 < 0.024
Cis-nonachlor µg/L - < 0.0095 < 0.0019
Delta-BHC µg/L - < 0.0095 < 0.0019
Dieldrin µg/L 0.0019 < 0.0095 < 0.0019
Endosulfan I µg/L 0.0087 < 0.0095 < 0.0019
Endosulfan II µg/L 0.0087 < 0.0095 < 0.0019
Endosulfan Sulfate µg/L - < 0.0095 < 0.0019
Endrin µg/L 0.0023 < 0.0095 < 0.0019
Endrin Aldehyde µg/L - < 0.0095 < 0.0019
Endrin Ketone µg/L - < 0.0095 < 0.0019
Gamma Chlordane µg/L - < 0.0095 < 0.0019
Gamma-BHC µg/L - < 0.0095 < 0.0019
Heptachlor µg/L 0.0036 < 0.0095 < 0.0019
Heptachlor Epoxide µg/L 0.0036 < 0.0095 < 0.0019
Methoxychlor µg/L 0.03 < 0.0095 < 0.0019
Mirex µg/L 0.001 < 0.0095 < 0.0019
Oxychlordane µg/L - < 0.0095 < 0.0019
Toxaphene µg/L 0.0002 < 0.12 < 0.12
Trans-nonachlor µg/L - < 0.0095 < 0.0019

CCC [2,3]Analyte Units
Metals

Organotins

Chlorinated Pesticides

Results [1]
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Table 4: Results of Dredging Elutriate Chemistry Analyses
Port of Los Angeles
San Pedro, California

DMMU-1 DMMU-2CCC [2,3]Analyte Units
Results [1]

1,6,7-Trimethylnaphthalene µg/L - < 0.19 < 0.19
1-Methylnaphthalene µg/L - < 0.19 < 0.19
1-Methylphenanthrene µg/L - < 0.19 < 0.19
2,6-Dimethylnaphthalene µg/L - < 0.19 < 0.19
2-Methylnaphthalene µg/L - < 0.19 < 0.19
Acenaphthene µg/L - < 0.19 < 0.19
Acenaphthylene µg/L - < 0.19 < 0.19
Anthracene µg/L - < 0.19 < 0.19
Benzo (a) Anthracene µg/L - < 0.19 < 0.19
Benzo (a) Pyrene µg/L - < 0.19 < 0.19
Benzo (b) Fluoranthene µg/L - < 0.19 < 0.19
Benzo (e) Pyrene µg/L - < 0.19 < 0.19
Benzo (g,h,i) Perylene µg/L - < 0.19 < 0.19
Benzo (k) Fluoranthene µg/L - < 0.19 < 0.19
Biphenyl µg/L - < 0.19 < 0.19
Chrysene µg/L - < 0.19 < 0.19
Dibenz (a,h) Anthracene µg/L - < 0.19 < 0.19
Dibenzothiophene µg/L - < 0.19 < 0.19
Fluoranthene µg/L - < 0.19 < 0.19
Fluorene µg/L - < 0.19 < 0.19
Indeno (1,2,3-c,d) Pyrene µg/L - < 0.19 < 0.19
Naphthalene µg/L - < 0.19 < 0.19
Perylene µg/L - < 0.19 < 0.19
Phenanthrene µg/L - < 0.19 < 0.19
Pyrene µg/L - < 0.19 < 0.19

PCB003 µg/L - < 0.0019 < 0.0019
PCB005/008 µg/L - < 0.0039 < 0.0038
PCB015 µg/L - < 0.0019 < 0.0019
PCB018 µg/L - < 0.0019 < 0.0019
PCB027 µg/L - < 0.0019 < 0.0019
PCB028 µg/L - < 0.0019 < 0.0019
PCB029 µg/L - < 0.0019 < 0.0019
PCB031 µg/L - < 0.0019 < 0.0019
PCB033 µg/L - < 0.0019 < 0.0019
PCB037 µg/L - < 0.0019 < 0.0019
PCB044 µg/L - < 0.0019 < 0.0019
PCB049 µg/L - < 0.0019 < 0.0019
PCB052 µg/L - < 0.0019 < 0.0019
PCB056 µg/L - < 0.0019 < 0.0019
PCB060 µg/L - < 0.0019 < 0.0019
PCB066 µg/L - < 0.0019 < 0.0019
PCB070 µg/L - < 0.0019 < 0.0019
PCB074 µg/L - < 0.0019 < 0.0019
PCB077 µg/L - < 0.0019 < 0.0019
PCB081 µg/L - < 0.0019 < 0.0019
PCB087 µg/L - < 0.0019 < 0.0019
PCB095 µg/L - < 0.0019 < 0.0019
PCB097 µg/L - < 0.0019 < 0.0019
PCB099 µg/L - < 0.0019 < 0.0019
PCB101 µg/L - < 0.0019 < 0.0019
PCB105 µg/L - < 0.0019 < 0.0019
PCB110 µg/L - < 0.0019 < 0.0019
PCB114 µg/L - < 0.0019 < 0.0019
PCB118 µg/L - < 0.0019 < 0.0019
PCB119 µg/L - < 0.0019 < 0.0019
PCB123 µg/L - < 0.0019 < 0.0019

Semi-volatile Organics

PCBs
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Table 4: Results of Dredging Elutriate Chemistry Analyses
Port of Los Angeles
San Pedro, California

DMMU-1 DMMU-2CCC [2,3]Analyte Units
Results [1]

PCB126 µg/L - < 0.0019 < 0.0019
PCB128 µg/L - < 0.0019 < 0.0019
PCB132/153 µg/L - < 0.0039 < 0.0038
PCB137 µg/L - < 0.0019 < 0.0019
PCB138/158 µg/L - < 0.0039 < 0.0038
PCB141 µg/L - < 0.0019 < 0.0019
PCB149 µg/L - < 0.0019 < 0.0019
PCB151 µg/L - < 0.0019 < 0.0019
PCB156 µg/L - < 0.0019 < 0.0019
PCB157 µg/L - < 0.0019 < 0.0019
PCB167 µg/L - < 0.0019 < 0.0019
PCB168 µg/L - < 0.0019 < 0.0019
PCB169 µg/L - < 0.0019 < 0.0019
PCB170 µg/L - < 0.0019 < 0.0019
PCB174 µg/L - < 0.0019 < 0.0019
PCB177 µg/L - < 0.0019 < 0.0019
PCB180 µg/L - < 0.0019 < 0.0019
PCB183 µg/L - < 0.0019 < 0.0019
PCB184 µg/L - < 0.0019 < 0.0019
PCB187 µg/L - < 0.0019 < 0.0019
PCB189 µg/L - < 0.0019 < 0.0019
PCB194 µg/L - < 0.0019 < 0.0019
PCB195 µg/L - < 0.0019 < 0.0019
PCB200 µg/L - < 0.0019 < 0.0019
PCB201 µg/L - < 0.0019 < 0.0019
PCB203 µg/L - < 0.0019 < 0.0019
PCB206 µg/L - < 0.0019 < 0.0019
PCB209 µg/L - < 0.0019 < 0.0019
Total PCBs [6] µg/L 0.03 < 0.0039 < 0.0038

Notes:

Abbreviations:
µg/L = micrograms per liter
CCC = Criterion Continuous Concentration
DDD = 1,1-dichloro-2,2-bis(p-chloro-phenyl)ethane
DDE = 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene
DDT = 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane
ng/L = nanogram per liter
NM = not measured
PCB = Polychlorinated Biphenyl
U.S. EPA = United States Environmental Protection Agency

2.) U.S. EPA CCC for protection of saltwater aquatic life are referenced from    

 PCBs (Continued)

National Recommended Water Quality Criteria accessed at 
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#altable in January 
2015.

5.) Criteria for Chromium (VI)

1.) Non-detect concentrations are listed as < Reporting Limit pending 
     Method Detection Limit results from the analytical laboratory.

6.) Total PCBs are calculated as the total of the detected, analyzed congeners. 
     If no PCB congeners were detected, total PCBs is shown as the maximum
    detection limit.

3.) For analytes which have detection limits that exceed the water quality criteria, 
     when utilizing standard extraction and analytical methods, it is not possible 
     to achieve detection limits below water quality criteria.

4.) Sampled at time of DMMU-2 collection.
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Table 5.1. Survival Summary for the 10-Day Benthic Test with Ampelisca abdita.
Port of Los Angeles
San Pedro, California

Significant 
Biological 

Effect?
R – T ≥ 20%?

Control 97 2.7

Ref-DMMU-2 94 4.2

DMMU-2 79 8.2 15; No Yes No

Control 97 4

Ref-DMMU-1 96 4

DMMU-1 98 4 -2; No No No

Notes & Abbreviations: 
R = Mean survival of reference Ref-DMMU-2 (for Batch 1) or Ref-DMMU-1 (for Batch 2)
T = Mean survival of sediment composite
LPC = Limiting Permissible Concentration
% = percent

Batch 2: April 9, 2015

Sample ID
Mean 

Survival 
(%)

Standard 
Deviation

Significantly 
Less Than 
Reference?

Exceeds LPC

Batch 1: November 14, 2014
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Table 5.2. Survival Summary for the 10-Day Benthic Test with Neanthes arenaceodentata.
Port of Los Angeles
San Pedro, California

Significant 
Biological Effect?

R – T ≥ 10%?

Control 100 0

Ref-DMMU-2 100 0

DMMU-2 94 8.9 6; No No No

Control 96 5.5

Ref-DMMU-1 96 8.9

DMMU-1 94 5.5 2; No No No
Notes & Abbreviations: 
R = Mean survival of reference Ref-DMMU-2 (for Batch 1) or Ref-DMMU-1 (for Batch 2)
T = Mean survival of sediment composite
LPC = Limiting Permissible Concentration
% = percent

Batch 2: April 24, 2015

Sample ID Mean 
Survival (%)

Standard 
Deviation

Significantly Less 
Than Reference? Exceeds LPC

Batch 1: December 5, 2014
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Table 5.3. Survival Summary for Americamysis bahia.
Port of Los Angeles
San Pedro, California

Sample ID Concentration 
(%)

Mean 
Survival 

(%)

Standard 
Deviation

Statistically Less 
Than Control?

LC50 Value

Control 90 14.1

DMMU-2-Water-PG 100 90 7.1 No

10 90 7.1 --

50 88 8.4 --

100 90 7.1 No

Control 100 0

DMMU-1-Water-PG 100 98 4.5 No

10 92 13 --

50 98 4.5 --

100 92 13 No

Notes & Abbreviations: 
% = percent
LC50 = median lethal concentration

Batch 1: December 5, 2014

>100
DMMU-2

Batch 2: April 29, 2015

>100
DMMU-1
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Table 5.4. Survival Summary for Menidia beryllina
Port of Los Angeles
San Pedro, California

Sample ID Concentration (%) Mean 
Survival (%)

Standard 
Deviation

Statistically Less 
Than Control?

LC50 Value

Control 90 14.1

DMMU-2-Water-PG 100 94 5.5 No

10 76 11.4 --

50 78 14.8 --

100 72 11 Yes

Control 98 4.5

DMMU-1-Water-PG 100 98 4.5 No

10 98 4.5 --

50 100 0 --

100 98 4.5 No

Notes & Abbreviations: 
% = percent
LC50 = median lethal concentration
LC50 = median lethal concentration

Batch 1 December 5, 2014

>100
DMMU-2

Batch 2 April 29, 2015

>100
DMMU-1
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Table 5.5. Mytilus galloprovincialis  Control Acceptability Results
Port of Los Angeles
San Pedro, California

Mean 
Proportion 

Normal (%)

Mean 
Proportion 

Survival (%)

>70% >70%

November 19 – 21, 2014 95.8 97.7 95.7 Yes

April 30 – May 2, 2015 98.1 99.4 99.0 Yes

Notes & Abbreviations: 
1 Calculated as the number of normally developed embryos ÷ number of embryos stocked (stocking density). 
% = percent

Test Date

Mean Combined 
Normal 

Development 
(%)1

Meets 
Acceptability 

Criteria?
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Table 5.6. Combined Proportion Normal Development Summary for Mytilus 
galloprovincialis.
Port of Los Angeles
San Pedro, California

Mean Combined

 Normal 
Development

 (%)1, 2

Control 95.7 4

DMMU-2-Water-PG 100 98.2 3.6 No

1 99.5 1.2 --

10 97.5 3.6 --

50 95.5 1.4 --

100 92.3 7.5 No

Control 99 2.3

DMMU-1-Water-PG 100 100 0 No

1 100 0 --

10 98.5 3.3 --

50 98.1 4.3 --

100 98.8 2.8 No

Notes & Abbreviations: 
1 Calculated as the number of normally developed embryos ÷ number of embryos stocked (stocking density). 
2 Values derived from CETIS statistical output.
% = percent
EC50 = median effect concentration

Batch 1: November 19, 2014

>100%
DMMU-2

Batch 2: April 30, 2015

>100%
DMMU-1

Sample ID Concentration 
(%)

Standard 
Deviation

Statistically 
Less Than 
Control?

EC50
2
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Table 5.7.  Survival Summary for Neanthes virens  and Macoma 
nasuta Bioaccumulation Tests
Port of Los Angeles
San Pedro, California

Mean Survival 
(%)

Standard 
Deviation Mean Survival (%) Standard 

Deviation

Control 96.7 5.8 84 4

Ref-DMMU-2 98 2.7 96.8 5.2

DMMU-2 96 4.2 93.6 10.4

Control 100 0 93.3 8.3

Ref-DMMU-1 99 2.2 99.2 1.8

DMMU-1 98 2.7 96.8 3.3

Notes & Abbreviations: 
% = percent

Sample ID

N. virens M. nasuta

Batch 1: December 9, 2014

Batch 2: May 1, 2015

1 of 1



Table 6.1: Analytical Results for Bioaccumulation Tests for DMMU-1 and  
DMMU-1  Reference Sediment 
Port of Los Angeles
San Pedro, California

Pre-test

% Lipids % 3.4 0.80 1.2 1.2 1.1 1.2
PCB3 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB5 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB8 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB18+30 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB27 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB15 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB26+29 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB31 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB20+28 µg/kg < 0.0962 0.109 J 0.093 J 0.129 J < 0.0943 < 0.084
PCB21+33 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB52 µg/kg < 0.0962 0.353 0.255 0.377 0.267 0.27
PCB49+69 µg/kg < 0.0962 0.103 J < 0.0901 0.129 J 0.101 J 0.0874 J
PCB44+47+65 µg/kg < 0.0962 0.15 J 0.119 J 0.173 0.121 J < 0.084
PCB37 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB95 µg/kg < 0.0962 0.394 0.277 0.495 0.367 0.37
PCB61+70+74+76 µg/kg < 0.0962 0.11 J 0.0902 J 0.115 J < 0.0943 < 0.084
PCB66 µg/kg < 0.0962 0.165 J 0.127 J 0.16 J 0.118 J 0.107 J
PCB56 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB60 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB90+101+113 µg/kg < 0.0962 0.572 0.374 0.613 0.526 0.47
PCB99 µg/kg < 0.0962 0.278 0.181 0.316 0.255 0.224
PCB86+87+97+109+119+125 µg/kg < 0.0962 < 0.0885 0.127 J 0.182 0.154 J 0.136 J
PCB110+115 µg/kg < 0.192 0.425 0.286 0.498 0.381 0.365
PCB81 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB77 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB135+151 µg/kg < 0.0962 0.197 0.141 J < 0.082 < 0.0943 0.162 J
PCB147+149 µg/kg < 0.0962 0.677 0.464 0.682 0.482 0.508
PCB123 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB118 µg/kg < 0.192 0.383 0.225 0.365 0.308 0.26
PCB132 µg/kg < 0.0962 0.119 J < 0.0901 < 0.082 < 0.0943 0.0905 J
PCB114 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB105 µg/kg < 0.0962 0.247 0.155 J 0.251 0.184 J 0.188
PCB184 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB153+168 µg/kg 0.171 J 1.04 0.769 1.1 0.814 0.807
PCB141 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB137 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB129+138+163 µg/kg < 0.385 1.08 0.71 1.08 0.776 0.733
PCB158 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB126 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB128+166 µg/kg < 0.192 < 0.177 < 0.18 < 0.164 < 0.189 < 0.168
PCB187 µg/kg < 0.0962 0.284 0.219 0.35 0.251 0.245
PCB183+185 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB174 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB177 µg/kg < 0.0962 < 0.0885 < 0.0901 0.0847 J < 0.0943 < 0.084
PCB167 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB201 µg/kg < 0.192 < 0.177 < 0.18 < 0.164 < 0.189 < 0.168
PCB156+157 µg/kg < 0.0962 0.0996 J < 0.0901 0.0887 J < 0.0943 < 0.084
PCB197+200 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB180+193 µg/kg < 0.0962 0.31 0.185 0.37 0.243 0.254
PCB170 µg/kg < 0.0962 0.14 J < 0.0901 0.137 J 0.109 J 0.102 J
PCB169 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB203 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB195 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB189 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB194 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB206 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
PCB209 µg/kg < 0.0962 < 0.0885 < 0.0901 < 0.082 < 0.0943 < 0.084
Total PCBs µg/kg

Nereis virens

Analyte Units

DMMU-1

Replicate 1 Replicate 2 Replicate 3 Replicate 4 Replicate 5

0.17 7.24 4.80 7.70 5.46 5.38
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Table 6.1: Analytical Results for Bioaccumulation Tests for DMMU-1 and  
DMMU-1  Reference Sediment 
Port of Los Angeles
San Pedro, California

% Lipids
PCB3
PCB5
PCB8
PCB18+30
PCB27
PCB15
PCB26+29
PCB31
PCB20+28
PCB21+33
PCB52
PCB49+69
PCB44+47+65
PCB37
PCB95
PCB61+70+74+76
PCB66
PCB56
PCB60
PCB90+101+113
PCB99
PCB86+87+97+109+119+125
PCB110+115
PCB81
PCB77
PCB135+151
PCB147+149
PCB123
PCB118
PCB132
PCB114
PCB105
PCB184
PCB153+168
PCB141
PCB137
PCB129+138+163
PCB158
PCB126
PCB128+166
PCB187
PCB183+185
PCB174
PCB177
PCB167
PCB201
PCB156+157
PCB197+200
PCB180+193
PCB170
PCB169
PCB203
PCB195
PCB189
PCB194
PCB206
PCB209
Total PCBs

Analyte
0.50 0.79 0.80 0.24 0.62 0.70

< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 0.0883 J
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 0.124 J 0.144 J 0.154 J 0.139 J 0.166 J
< 0.0862 0.269 0.307 0.322 0.306 0.369
< 0.0862 < 0.0909 0.0927 J 0.106 J 0.0992 J 0.106 J
< 0.0862 0.37 0.475 0.446 0.39 0.424
< 0.0862 0.272 0.348 0.354 0.284 0.348
< 0.0862 0.213 0.268 0.263 0.215 0.244
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 0.401 0.513 0.538 0.438 0.488
< 0.0862 0.503 0.646 0.697 0.611 0.722
< 0.0862 0.347 0.435 0.449 0.412 0.503
< 0.0862 0.116 J 0.142 J 0.145 J 0.135 J 0.165 J
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 0.883 1.06 1.12 0.922 1.04
< 0.0862 0.485 0.617 0.634 0.545 0.63
< 0.0862 0.431 0.531 0.554 0.483 0.562
< 0.172 0.833 0.982 1.05 0.921 1.09

< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 0.251 0.286 0.32 0.263 < 0.0877
< 0.0862 0.632 0.791 0.859 0.692 0.855
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.172 0.645 0.782 0.843 0.778 0.911

< 0.0862 0.226 0.273 0.312 0.249 0.305
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 0.223 0.266 0.284 0.247 0.307
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 0.744 0.905 1.01 0.866 1.02
< 0.0862 0.104 J 0.136 J < 0.0952 0.124 J 0.141 J
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.345 0.789 0.921 1.03 0.908 1.12

< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 0.088 J
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.172 < 0.182 < 0.159 < 0.19 < 0.196 < 0.175

< 0.0862 0.169 J 0.192 0.224 0.184 J 0.229
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 0.101 J 0.102 J < 0.098 0.104 J
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.172 < 0.182 < 0.159 < 0.19 < 0.196 < 0.175

< 0.0862 < 0.0909 0.0877 J 0.103 J 0.101 J 0.111 J
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 0.166 J 0.206 0.2 0.205 0.212
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877
< 0.0862 < 0.0909 < 0.0794 < 0.0952 < 0.098 < 0.0877

Macoma nasuta

Replicate 5

< 0.345 9.20

DMMU-1

Pre-test Replicate 1 Replicate 2 Replicate 3 Replicate 4

11.51 12.12 10.52 12.35
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Table 6.1: Analytical Results for Bioaccumulation Tests for DMMU-1 and  
DMMU-1  Reference Sediment 
Port of Los Angeles
San Pedro, California

% Lipids
PCB3
PCB5
PCB8
PCB18+30
PCB27
PCB15
PCB26+29
PCB31
PCB20+28
PCB21+33
PCB52
PCB49+69
PCB44+47+65
PCB37
PCB95
PCB61+70+74+76
PCB66
PCB56
PCB60
PCB90+101+113
PCB99
PCB86+87+97+109+119+125
PCB110+115
PCB81
PCB77
PCB135+151
PCB147+149
PCB123
PCB118
PCB132
PCB114
PCB105
PCB184
PCB153+168
PCB141
PCB137
PCB129+138+163
PCB158
PCB126
PCB128+166
PCB187
PCB183+185
PCB174
PCB177
PCB167
PCB201
PCB156+157
PCB197+200
PCB180+193
PCB170
PCB169
PCB203
PCB195
PCB189
PCB194
PCB206
PCB209
Total PCBs

Analyte
0.97 1.1 1.2 1.4 1.1

< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 0.0999 J < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 0.093 J < 0.0909 0.126 J 0.118 J
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.175 < 0.171 < 0.182 < 0.153 < 0.183

< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917

0.122 J 0.142 J 0.154 J 0.168 0.15 J
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.175 < 0.171 < 0.182 < 0.153 < 0.183

< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917

0.294 0.341 0.4 0.417 0.293
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.351 < 0.342 < 0.364 0.325 < 0.367

< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.175 < 0.171 < 0.182 < 0.153 < 0.183
0.0946 J 0.12 J 0.127 J 0.123 J < 0.0917

< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.175 < 0.171 < 0.182 < 0.153 < 0.183

< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917
< 0.0877 < 0.0855 < 0.0909 < 0.0763 < 0.0917

Reference 
Nereis virens

Replicate 2 Replicate 3 Replicate 4 Replicate 5Replicate 1

0.51 0.70 0.68 1.26 0.56
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Table 6.1: Analytical Results for Bioaccumulation Tests for DMMU-1 and  
DMMU-1  Reference Sediment 
Port of Los Angeles
San Pedro, California

% Lipids
PCB3
PCB5
PCB8
PCB18+30
PCB27
PCB15
PCB26+29
PCB31
PCB20+28
PCB21+33
PCB52
PCB49+69
PCB44+47+65
PCB37
PCB95
PCB61+70+74+76
PCB66
PCB56
PCB60
PCB90+101+113
PCB99
PCB86+87+97+109+119+125
PCB110+115
PCB81
PCB77
PCB135+151
PCB147+149
PCB123
PCB118
PCB132
PCB114
PCB105
PCB184
PCB153+168
PCB141
PCB137
PCB129+138+163
PCB158
PCB126
PCB128+166
PCB187
PCB183+185
PCB174
PCB177
PCB167
PCB201
PCB156+157
PCB197+200
PCB180+193
PCB170
PCB169
PCB203
PCB195
PCB189
PCB194
PCB206
PCB209
Total PCBs

Analyte
0.24 0.97 0.81 0.83 0.99

< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
0.0997 J 0.0972 J < 0.0901 0.103 J 0.0934 J

< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781

0.161 J 0.142 J 0.0983 J < 0.073 < 0.0781
0.103 J 0.0949 J < 0.0901 0.104 J < 0.0781

< 0.084 < 0.0943 < 0.0901 0.08 J < 0.0781
< 0.168 < 0.189 < 0.18 < 0.146 < 0.156
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781

0.154 J 0.135 J 0.106 J 0.131 J 0.115 J
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.168 < 0.189 < 0.18 < 0.146 < 0.156
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781

0.206 0.198 0.128 J 0.193 0.159
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.336 < 0.377 < 0.36 < 0.292 < 0.313
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.168 < 0.189 < 0.18 < 0.146 < 0.156
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.168 < 0.189 < 0.18 < 0.146 < 0.156
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781
< 0.084 < 0.0943 < 0.0901 < 0.073 < 0.0781

Notes & Abbreviations: 

PCB: polychlorinated biphenyl
µg/kg: microgram per kilogram
Non-detects are reported as < the reporting limit

Values detected below the reporting limit but above the detection limit are 'J' 
flagged.

Reference 
Macoma nasuta

Replicate 1

0.72

Replicate 2 Replicate 3 Replicate 4 Replicate 5

0.61 0.370.67 0.33
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Table 6.2: Analytical Results for Bioaccumulation Tests for DMMU-2 and DMMU-2 Reference Sediment
Port of Los Angeles
San Pedro, California

Pre-test

% Lipids % 1.1 1.40 1.2 1.3 1.1 0.77
PCB3 µg/kg < 0.16 < 0.16 < 0.16 < 0.16 < 0.16 < 0.16
PCB5/8 µg/kg < 0.25 < 0.24 < 0.25 < 0.25 < 0.25 < 0.25
PCB15 µg/kg < 0.15 < 0.14 < 0.14 < 0.14 < 0.14 < 0.15
PCB18 µg/kg < 0.095 0.46 0.49 0.47 0.35 0.25
PCB27 µg/kg < 0.14 < 0.13 < 0.14 < 0.14 < 0.14 < 0.14
PCB28 µg/kg < 0.096 0.36 0.31 0.3 0.17 J < 0.096
PCB29 µg/kg < 0.16 < 0.16 < 0.16 < 0.16 < 0.16 < 0.16
PCB31 µg/kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13
PCB33 µg/kg < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12
PCB37 µg/kg < 0.12 < 0.11 < 0.11 < 0.11 < 0.11 < 0.12
PCB44 µg/kg < 0.11 0.26 0.24 0.22 0.15 J < 0.11
PCB49 µg/kg < 0.085 0.11 J 0.13 J 0.17 J 0.14 J < 0.085
PCB52 µg/kg < 0.12 0.68 0.74 0.58 0.44 0.5
PCB56 µg/kg < 0.19 < 0.18 < 0.19 < 0.19 < 0.19 < 0.19
PCB60 µg/kg < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
PCB66 µg/kg < 0.084 0.14 J 0.19 J 0.12 J 0.11 J < 0.084
PCB70 µg/kg < 0.11 0.19 J < 0.11 0.11 J 0.17 J < 0.11
PCB74 µg/kg < 0.089 0.11 J < 0.088 < 0.088 < 0.088 < 0.089
PCB77 µg/kg < 0.049 < 0.048 < 0.049 < 0.049 < 0.049 < 0.049
PCB81 µg/kg < 0.081 < 0.080 < 0.081 < 0.081 < 0.081 < 0.081
PCB87 µg/kg < 0.076 0.083 J 0.087 J < 0.076 < 0.076 < 0.076
PCB95 µg/kg < 0.11 0.58 0.64 0.55 0.45 0.3
PCB97 µg/kg < 0.15 0.31 < 0.15 0.21 < 0.15 < 0.15
PCB99 µg/kg < 0.10 0.26 0.26 0.23 0.21 0.14 J
PCB101 µg/kg < 0.083 0.64 B 0.64 B 0.58 B 0.46 B 0.27 B
PCB105 µg/kg < 0.095 0.24 0.21 0.14 J 0.13 J 0.096 J
PCB110 µg/kg < 0.087 0.4 0.43 0.33 0.27 0.16 J
PCB114 µg/kg < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060
PCB118 µg/kg < 0.073 0.33 0.32 0.25 0.24 0.16 J
PCB119 µg/kg < 0.076 < 0.075 < 0.076 < 0.076 < 0.076 < 0.076
PCB123 µg/kg < 0.055 < 0.054 < 0.054 < 0.054 < 0.054 < 0.055
PCB126 µg/kg < 0.081 < 0.080 < 0.080 < 0.080 < 0.080 < 0.081
PCB128 µg/kg < 0.066 0.078 J < 0.066 < 0.066 < 0.066 < 0.066
PCB132/153 µg/kg 0.27 J 0.88 0.87 0.85 0.69 0.45
PCB137 µg/kg < 0.097 < 0.096 < 0.097 < 0.097 < 0.097 < 0.097
PCB138/158 µg/kg < 0.13 0.54 0.57 0.49 0.41 0.26 J
PCB141 µg/kg < 0.16 < 0.15 < 0.15 < 0.15 < 0.15 < 0.16
PCB149 µg/kg < 0.070 0.39 0.4 0.35 0.31 0.18 J
PCB151 µg/kg < 0.054 0.1 J 0.096 J 0.097 J 0.075 J 0.056 J
PCB156 µg/kg < 0.088 < 0.087 < 0.087 < 0.087 < 0.087 < 0.088
PCB157 µg/kg < 0.060 < 0.059 < 0.060 < 0.060 < 0.060 < 0.060
PCB167 µg/kg < 0.078 < 0.077 < 0.077 < 0.077 < 0.077 < 0.078
PCB168 µg/kg < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057
PCB169 µg/kg < 0.080 < 0.079 < 0.079 < 0.079 < 0.079 < 0.080
PCB170 µg/kg < 0.082 < 0.081 < 0.082 < 0.082 < 0.082 < 0.082
PCB174 µg/kg < 0.084 < 0.083 < 0.084 < 0.084 < 0.084 < 0.084
PCB177 µg/kg < 0.070 < 0.069 < 0.069 < 0.069 < 0.069 < 0.070
PCB180 µg/kg < 0.063 0.2 0.21 0.17 J 0.15 J 0.075 J
PCB183 µg/kg < 0.063 0.07 J 0.077 J 0.078 J 0.064 J < 0.063
PCB184 µg/kg < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12
PCB187 µg/kg < 0.075 0.17 J 0.14 J 0.15 J 0.14 J 0.093 J
PCB189 µg/kg < 0.064 < 0.063 < 0.063 < 0.063 < 0.063 < 0.064
PCB194 µg/kg < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064
PCB195 µg/kg < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
PCB200 µg/kg < 0.093 < 0.092 < 0.093 < 0.093 < 0.093 < 0.093
PCB201 µg/kg < 0.092 < 0.091 < 0.091 < 0.091 < 0.091 < 0.092
PCB203 µg/kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13
PCB206 µg/kg < 0.075 < 0.074 < 0.075 < 0.075 < 0.075 < 0.075
PCB209 µg/kg < 0.16 < 0.16 < 0.16 < 0.16 < 0.16 < 0.16
Total PCBs µg/kg

Analyte Units

Nereis virens

DMMU-2

Replicate 5

0.27 7.58 7.05 6.45 5.13 2.99

Replicate 3Replicate 2Replicate 1 Replicate 4
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Table 6.2: Analytical Results for Bioaccumulation Tests for DMMU-2 and DMMU-2 Reference Sediment
Port of Los Angeles
San Pedro, California

% Lipids
PCB3
PCB5/8
PCB15
PCB18
PCB27
PCB28
PCB29
PCB31
PCB33
PCB37
PCB44
PCB49
PCB52
PCB56
PCB60
PCB66
PCB70
PCB74
PCB77
PCB81
PCB87
PCB95
PCB97
PCB99
PCB101
PCB105
PCB110
PCB114
PCB118
PCB119
PCB123
PCB126
PCB128
PCB132/153
PCB137
PCB138/158
PCB141
PCB149
PCB151
PCB156
PCB157
PCB167
PCB168
PCB169
PCB170
PCB174
PCB177
PCB180
PCB183
PCB184
PCB187
PCB189
PCB194
PCB195
PCB200
PCB201
PCB203
PCB206
PCB209
Total PCBs

Analyte
0.63 0.99 0.95 1.1 0.9 0.92

< 0.16 < 0.16 < 0.16 < 0.16 < 0.16 < 0.16
< 0.25 0.49 0.46 0.54 0.37 J 0.51
< 0.15 < 0.15 < 0.15 < 0.14 < 0.15 < 0.15

< 0.095 0.77 0.7 0.63 0.5 0.81
< 0.14 < 0.14 < 0.14 < 0.14 < 0.14 < 0.14

< 0.096 0.55 0.65 0.71 0.54 0.73
< 0.16 < 0.16 < 0.16 < 0.16 < 0.16 < 0.16
< 0.13 0.71 0.6 0.68 0.52 0.59
< 0.12 0.8 0.72 0.82 0.73 0.74
< 0.12 < 0.12 < 0.12 < 0.11 < 0.12 < 0.12
< 0.11 0.17 J 0.21 0.2 J 0.2 J 0.16 J

< 0.085 0.38 0.32 0.42 0.34 0.35
< 0.12 0.66 0.65 0.81 0.56 0.74
< 0.19 0.2 J < 0.19 0.2 J < 0.19 0.19 J
< 0.19 0.26 0.23 < 0.19 0.22 0.2 J

< 0.084 0.37 0.42 0.48 0.38 0.47
< 0.11 0.66 0.56 0.75 0.59 0.66

< 0.089 0.31 0.29 0.41 0.33 0.35
< 0.049 < 0.049 < 0.049 < 0.049 < 0.049 < 0.049
< 0.081 < 0.081 < 0.081 < 0.081 < 0.081 < 0.081
< 0.076 0.36 0.31 0.44 0.32 0.41
< 0.11 0.61 0.57 0.78 0.59 0.65

0.16 J 0.69 0.68 0.67 0.7 0.68
< 0.10 0.49 0.44 0.55 0.47 0.56

< 0.083 0.98 B 0.93 B 1.2 B 0.9 B 1.2 B
< 0.095 0.32 0.31 0.38 0.29 0.34
< 0.087 0.83 0.74 1 0.74 0.91
< 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060
< 0.073 0.79 0.76 1 0.73 0.9
< 0.076 < 0.076 < 0.076 < 0.076 < 0.076 < 0.076
< 0.055 < 0.055 < 0.055 < 0.054 < 0.055 < 0.055
< 0.081 < 0.081 < 0.081 < 0.080 < 0.081 < 0.081
< 0.066 0.16 J 0.11 J 0.15 J 0.12 J 0.15 J
< 0.20 1.2 1.1 1.3 1.1 1.3

< 0.097 < 0.097 < 0.097 < 0.097 < 0.097 < 0.097
< 0.13 0.81 0.77 0.96 0.74 0.93
< 0.16 < 0.16 < 0.16 0.21 < 0.16 0.19 J

< 0.070 0.59 0.52 0.67 0.48 0.67
< 0.054 0.18 J 0.18 J 0.18 J 0.13 J 0.19 J
< 0.088 < 0.088 < 0.088 < 0.087 < 0.088 0.12 J
< 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060
< 0.078 < 0.078 < 0.078 < 0.077 < 0.078 < 0.078
< 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057
< 0.080 < 0.080 < 0.080 < 0.079 < 0.080 < 0.080
< 0.082 < 0.082 < 0.082 < 0.082 < 0.082 < 0.082
< 0.084 0.097 J 0.11 J 0.13 J 0.12 J 0.13 J
< 0.070 < 0.070 < 0.070 < 0.069 0.072 J < 0.070
< 0.063 < 0.063 < 0.063 < 0.062 < 0.063 < 0.063
< 0.063 < 0.063 0.067 J 0.077 J 0.07 J 0.087 J
< 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12

< 0.075 0.13 J 0.14 J 0.15 J 0.12 J 0.17 J
< 0.064 < 0.064 < 0.064 < 0.063 < 0.064 < 0.064
< 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

< 0.093 < 0.093 < 0.093 < 0.093 < 0.093 < 0.093
< 0.092 < 0.092 < 0.092 < 0.091 < 0.092 < 0.092
< 0.13 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

< 0.075 < 0.075 < 0.075 < 0.075 < 0.075 < 0.075
< 0.16 2.0 < 0.16 < 0.16 < 0.16 < 0.16

DMMU-2

Replicate 3Replicate 2Replicate 1Pre-test

Macoma nasuta

16.50 12.97 16.090.16 14.57 13.55

Replicate 5Replicate 4
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Table 6.2: Analytical Results for Bioaccumulation Tests for DMMU-2 and DMMU-2 Reference Sediment
Port of Los Angeles
San Pedro, California

% Lipids
PCB3
PCB5/8
PCB15
PCB18
PCB27
PCB28
PCB29
PCB31
PCB33
PCB37
PCB44
PCB49
PCB52
PCB56
PCB60
PCB66
PCB70
PCB74
PCB77
PCB81
PCB87
PCB95
PCB97
PCB99
PCB101
PCB105
PCB110
PCB114
PCB118
PCB119
PCB123
PCB126
PCB128
PCB132/153
PCB137
PCB138/158
PCB141
PCB149
PCB151
PCB156
PCB157
PCB167
PCB168
PCB169
PCB170
PCB174
PCB177
PCB180
PCB183
PCB184
PCB187
PCB189
PCB194
PCB195
PCB200
PCB201
PCB203
PCB206
PCB209
Total PCBs

Analyte
1.2 1 1 1 1.3

< 0.16 < 0.16 < 0.16 < 0.16 < 0.16
< 0.24 < 0.25 < 0.24 < 0.25 < 0.25
< 0.14 < 0.15 < 0.14 < 0.14 < 0.15

< 0.094 < 0.095 < 0.094 < 0.094 < 0.095
< 0.13 < 0.14 < 0.13 < 0.14 < 0.14

< 0.095 < 0.096 < 0.095 < 0.096 < 0.096
< 0.16 < 0.16 < 0.16 < 0.16 < 0.16
< 0.13 < 0.13 < 0.13 < 0.13 < 0.13
< 0.12 < 0.12 < 0.12 < 0.12 < 0.12
< 0.11 < 0.12 < 0.11 < 0.11 < 0.12
< 0.11 < 0.11 < 0.11 < 0.11 < 0.11

< 0.084 < 0.085 < 0.084 < 0.084 < 0.085
< 0.12 0.12 J < 0.12 0.15 J 0.13 J
< 0.18 < 0.19 < 0.18 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19

< 0.083 < 0.084 < 0.083 < 0.083 < 0.084
< 0.11 < 0.11 < 0.11 < 0.11 < 0.11

< 0.088 < 0.089 < 0.088 < 0.088 < 0.089
< 0.048 < 0.049 < 0.048 < 0.049 < 0.049
< 0.080 < 0.081 < 0.080 < 0.081 < 0.081
< 0.075 < 0.076 < 0.075 < 0.076 < 0.076

0.12 J < 0.11 < 0.11 < 0.11 < 0.11
< 0.15 < 0.15 < 0.15 < 0.15 < 0.15

< 0.099 < 0.10 < 0.099 < 0.10 < 0.10
0.088 B,J < 0.083 0.082 B,J 0.1 B,J 0.096 B,J

< 0.094 < 0.095 < 0.094 < 0.095 < 0.095
< 0.086 < 0.087 < 0.086 < 0.086 < 0.087
< 0.060 < 0.060 < 0.060 < 0.060 < 0.060
< 0.073 < 0.073 < 0.073 < 0.073 < 0.073
< 0.075 < 0.076 < 0.075 < 0.076 < 0.076
< 0.054 < 0.055 < 0.054 < 0.054 < 0.055
< 0.080 < 0.081 < 0.080 < 0.080 < 0.081
< 0.065 < 0.066 < 0.065 < 0.066 < 0.066

0.32 J 0.25 J 0.3 J 0.24 J 0.34 J
< 0.096 < 0.097 < 0.096 < 0.097 < 0.097

0.19 J 0.14 J 0.16 J 0.13 J 0.19 J
< 0.15 < 0.16 < 0.15 < 0.15 < 0.16

0.12 J 0.084 J 0.11 J 0.085 J 0.1 J
< 0.053 < 0.054 < 0.053 < 0.053 < 0.054
< 0.087 < 0.088 < 0.087 < 0.087 < 0.088
< 0.059 < 0.060 < 0.059 < 0.060 < 0.060
< 0.077 < 0.078 < 0.077 < 0.077 < 0.078
< 0.057 < 0.057 < 0.057 < 0.057 < 0.057
< 0.079 < 0.080 < 0.079 < 0.079 < 0.080
< 0.081 < 0.082 < 0.081 < 0.082 < 0.082
< 0.083 < 0.084 < 0.083 < 0.084 < 0.084
< 0.069 < 0.070 < 0.069 < 0.069 < 0.070
< 0.062 < 0.063 < 0.062 < 0.062 < 0.063
< 0.062 < 0.063 < 0.062 < 0.062 < 0.063
< 0.12 < 0.12 < 0.12 < 0.12 < 0.12
0.091 J < 0.075 < 0.074 < 0.074 0.083 J

< 0.063 < 0.064 < 0.063 < 0.063 < 0.064
< 0.064 < 0.064 < 0.064 < 0.064 < 0.064
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19

< 0.092 < 0.093 < 0.092 < 0.093 < 0.093
< 0.091 < 0.092 < 0.091 < 0.091 < 0.092
< 0.13 < 0.13 < 0.13 < 0.13 < 0.13

< 0.074 < 0.075 < 0.074 < 0.075 < 0.075
< 0.16 < 0.16 < 0.16 < 0.16 < 0.16

Reference 

Nereis virens

0.93 0.59 0.65 0.71 0.94

Replicate 1 Replicate 5Replicate 4Replicate 3Replicate 2
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Table 6.2: Analytical Results for Bioaccumulation Tests for DMMU-2 and DMMU-2 Reference Sediment
Port of Los Angeles
San Pedro, California

% Lipids
PCB3
PCB5/8
PCB15
PCB18
PCB27
PCB28
PCB29
PCB31
PCB33
PCB37
PCB44
PCB49
PCB52
PCB56
PCB60
PCB66
PCB70
PCB74
PCB77
PCB81
PCB87
PCB95
PCB97
PCB99
PCB101
PCB105
PCB110
PCB114
PCB118
PCB119
PCB123
PCB126
PCB128
PCB132/153
PCB137
PCB138/158
PCB141
PCB149
PCB151
PCB156
PCB157
PCB167
PCB168
PCB169
PCB170
PCB174
PCB177
PCB180
PCB183
PCB184
PCB187
PCB189
PCB194
PCB195
PCB200
PCB201
PCB203
PCB206
PCB209
Total PCBs

Analyte
1.1 0.87 0.91 1.2 1.1

< 0.16 < 0.16 < 0.16 < 0.16 < 0.16
< 0.25 < 0.25 < 0.25 < 0.25 < 0.25
< 0.15 < 0.15 < 0.14 < 0.15 < 0.15

< 0.095 < 0.095 < 0.094 < 0.095 < 0.095
< 0.14 < 0.14 < 0.14 < 0.14 < 0.14

< 0.096 < 0.096 < 0.096 < 0.096 < 0.096
< 0.16 < 0.16 < 0.16 < 0.16 < 0.16
< 0.13 < 0.13 < 0.13 < 0.13 < 0.13
< 0.12 < 0.12 < 0.12 < 0.12 < 0.12
< 0.12 < 0.12 < 0.11 < 0.12 < 0.12
< 0.11 < 0.11 < 0.11 < 0.11 < 0.11

< 0.085 < 0.085 < 0.084 0.10 J < 0.085
0.17 J 0.14 J 0.14 J 0.13 J 0.19 J

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19

0.11 J < 0.084 < 0.083 < 0.084 < 0.084
0.11 J 0.14 J 0.12 J < 0.11 0.16 J

< 0.089 < 0.089 0.098 J < 0.089 < 0.089
< 0.049 < 0.049 < 0.049 < 0.049 < 0.049
< 0.081 < 0.081 < 0.081 < 0.081 < 0.081

0.19 J 0.13 J 0.12 J 0.11 J 0.17 J
0.12 J 0.14 J < 0.11 0.13 J 0.12 J

< 0.15 < 0.15 < 0.15 < 0.15 < 0.15
0.19 J 0.18 J 0.13 J 0.16 J 0.2 J
0.19 B,J 0.2 B,J 0.15 B,J 0.19 B,J 0.18 B,J

< 0.095 < 0.095 < 0.095 < 0.095 < 0.095
0.17 J 0.18 J 0.17 J 0.14 J 0.19 J

< 0.060 < 0.060 < 0.060 < 0.060 < 0.060
0.17 J 0.2 J 0.15 J 0.18 J 0.2

< 0.076 < 0.076 < 0.076 < 0.076 < 0.076
< 0.055 < 0.055 < 0.054 < 0.055 < 0.055
< 0.081 < 0.081 < 0.080 < 0.081 < 0.081
< 0.066 < 0.066 < 0.066 < 0.066 < 0.066

0.39 J 0.36 J 0.35 J 0.35 J 0.39 J
< 0.097 < 0.097 < 0.097 < 0.097 < 0.097

0.24 J 0.23 J 0.19 J 0.23 J 0.26 J
< 0.16 < 0.16 < 0.15 < 0.16 < 0.16

0.16 J 0.16 J 0.13 J 0.13 J 0.17 J
< 0.054 < 0.054 < 0.053 < 0.054 0.06 J
< 0.088 < 0.088 < 0.087 < 0.088 < 0.088
< 0.060 < 0.060 < 0.060 < 0.060 < 0.060
< 0.078 < 0.078 < 0.077 < 0.078 < 0.078
< 0.057 < 0.057 < 0.057 < 0.057 < 0.057
< 0.080 < 0.080 < 0.079 < 0.080 < 0.080
< 0.082 < 0.082 < 0.082 < 0.082 < 0.082
< 0.084 < 0.084 < 0.084 < 0.084 < 0.084
< 0.070 < 0.070 < 0.069 < 0.070 < 0.070
< 0.063 < 0.063 < 0.062 < 0.063 < 0.063
< 0.063 < 0.063 < 0.062 < 0.063 < 0.063
< 0.12 < 0.12 < 0.12 < 0.12 < 0.12

0.08 J < 0.075 0.079 J 0.08 J < 0.075
< 0.064 < 0.064 < 0.063 < 0.064 < 0.064
< 0.064 < 0.064 < 0.064 < 0.064 < 0.064
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19

< 0.093 < 0.093 < 0.093 < 0.093 < 0.093
< 0.092 < 0.092 < 0.091 < 0.092 < 0.092
< 0.13 < 0.13 < 0.13 < 0.13 < 0.13

< 0.075 < 0.075 < 0.075 < 0.075 < 0.075
< 0.16 < 0.16 < 0.16 < 0.16 < 0.16

Notes & Abbreviations: 
Values detected below the reporting limit but above the detection limit are 'J' flagged.
PCB: polychlorinated biphenyl
µg/kg: microgram per kilogram
Non-detects are reported as < the reporting limit

Reference 

Replicate 5Replicate 3

1.83 2.292.06 1.832.29

Replicate 1

Macoma nasuta

Replicate 2 Replicate 4

4 of 4



Table 7: Summary of Tissue Residue PCB Concentrations and Statistical Evaluation
Port of Los Angeles
San Pedro, California

Species Test Area Units
Day 0 Tissue 

Concentration

Sample Mean 
Tissue 

Concentration

Reference Mean 
Tissue 

Concentration
Ratio to 

Reference Statistical Test Test 'U' Value

Mann 
Whitney 'U' 

Critical Value 
[1] Conclusion [2]

DMMU-1 µg/kg 0.17 6.11 0.74 8.2 0 2 Statistically  different from reference

DMMU-2 µg/kg 0.27 5.84 0.76 7.6 0 2 Statistically  different from reference

DMMU-1 µg/kg < 0.345 11.14 0.54 20.6 0 2 Statistically  different from reference

DMMU-2 µg/kg 0.16 14.73 2.06 7.1 0 2 Statistically  different from reference

Notes & Abbreviations: 
1: U Critical based on n=5 for both populations
2: If lower of U values from sample and reference results is less than U critical, reject null hypothesis
µg/kg = microgram per kilogram
Non-detects are reported as < the reporting limit

N. virens

M. nasuta

Mann Whitney 
Signed Rank Test
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Table 8: Summary of Screening Level Risk Assesment for PCBs 
Port of Los Angeles
San Pedro, California

Species Test Area

Sample Mean 
Concentration 

of PCBs in 
Tissues
(µg/kg)

Steady State 
Concentration of 

PCBs
(µg/kg)

Highest 
Exposure 

Concentration 
(µg/kg)

Food Chain 
Multiplier - 

Trophic Level 
3

Food Chain 
Multiplier - 

Trophic Level 
4

Predicted 
Concentration in 

Slender Sole
(µg/kg)

Predicted 
Concentration in 
Pacific Sanddab

(µg/kg)

Predicted 
Concentration in 

California Sea Lion
(µg/kg)

FDA Action 
Level for PCBs 

in Shellfish
(µg/kg)

ERED Effect 
Value - 

M. nasuta
(µg/kg)

ERED Effect 
Value - 

P. 
americanus 

(µg/kg)

Range of PCB 
Concentration in 

Southern California 
Coastal Fish

(µg/kg)

DMMU-1 6.11 6.11

DMMU-2
5.84

5.84

DMMU-1
11.14

14.59

DMMU-2
14.73

19.30

Notes & Abbreviations
µg/kg = microgram per kilogram
PCB = Polychlorinated biphenyls
FDA = Food and Drug Assocaition
ERED = Enviornmental Residue Effects Database

2,000 1,700 2 - 5167,000256.6 256.6 476.6

N. virens

M. nasuta

13.3 24.719.30
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No Z-layer.

Silty sand.

Clayey sand.

Clay with sand.

GLEY 1 2.5/N - Black

GLEY 1 2.5/N - Black

GLEY 1 2.5/N - Black

None

None

None
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 7.2 ft

Project Depth: 55 ft

Longitude: -118.27225

Field Person: M. Grover

Latitude:33.74512

MLLW:46.4 ft

Final Core Length: 7.2 ft

End Time: 16:15

Date: 10/28/14

Tide: 3 ft

Penetration: 9 ft

Start Time: 16:02

Station ID: B1 - Core 1

Water Depth: 49.4 ft

Target Core Length: 8.6 ft

Core Diameter: 4 in.



No Z-layer.

Sand.

Clay with sand.

GLEY 1 4/10GY -
Dark greenish grey

None

None
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 6.2 ft

Project Depth: 55 ft

Longitude: -118.27225

Field Person: M. Grover

Latitude:33.74512

MLLW:48.8 ft

Final Core Length: 6.2 ft

End Time: 17:27

Date: 10/28/14

Tide: 1.5 ft

Penetration: 7 ft

Start Time: 17:17

Station ID: B1 - Core 3

Water Depth: 50.3 ft

Target Core Length: 6.2 ft

Core Diameter: 4 in.

GLEY 1 4/10GY -
Dark greenish grey



No Z-layer.

Clayey silt.

Silty clay.

GLEY 1 4/10Y - 
Dark greenish gray

GLEY 1 4/10Y - 
Dark greenish gray

None

None
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.4 ft

Project Depth: 55 ft

Longitude: -118.27161

Field Person: M. Grover

Latitude:33.74632

MLLW:50.3 ft

Final Core Length: 4.4 ft

End Time: 10:05

Date: 10/28/14

Tide: 4.5 ft

Penetration: 6 ft

Start Time: 09:56

Station ID: B2 - Core 1

Water Depth: 54.8 ft

Target Core Length: 4.7 ft

Core Diameter: 4 in.



Z-layer = 9 cm.

Clayey silt.

Clay.

GLEY  2.5/N - Black

GLEY  2.5/N - Black

None

None

Page 1 of 1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.9 ft

Project Depth: 55 ft

Longitude: -118.27161

Field Person: M. Grover

Latitude:33.74632

MLLW:49.8 ft

Final Core Length: 5.2 ft

End Time: 08:48

Date: 10/28/14

Tide: 3.5 ft

Penetration: 7 ft

Start Time: 08:29

Station ID: B2 - Core 2

Water Depth: 53.3 ft

Target Core Length: 5.2 ft

Core Diameter: 4 in.



Z-layer = 8 cm.

Silt with sand.

Clayey silt with sand.

Clay with silt.

GLEY 1 2.5/10GY - 
Greenish black

GLEY 1 2.5/10GY -
Greenish black

GLEY 1 3/10Y -
Very dark greenish 
gray

None

None

None
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 8.3 ft

Project Depth: 55 ft

Longitude: -118.27119

Field Person: M. Grover

Latitude:33.74687

MLLW:46.4 ft

Final Core Length: 8.6 ft

End Time: 08:10

Date: 10/29/14

Tide: 3.1 ft

Penetration: 9 ft

Start Time: 07:50

Station ID: B3 - Core 1

Water Depth: 49.5 ft

Target Core Length: 8.6 ft

Core Diameter: 4 in.



No Z-layer

Sand with silt.

Silty clay.

Clay.

GLEY 1 3/5GY - 
Very dark greenish gray

GLEY 1 3/10Y -
Very dark greenish gray

None

None

None

Page 1 of 1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 7.3 ft

Project Depth: 55 ft

Longitude: -118.27119

Field Person: M. Grover

Latitude:33.74687

MLLW:46.3 ft

Final Core Length: 7.3 ft

End Time: 09:08

Date: 10/29/14

Tide: 3.5 ft

Penetration: 9 ft

Start Time: 09:00

Station ID: B3 - Core 3

Water Depth: 49.8 ft

Target Core Length: 8.7 ft

Core Diameter: 4 in.

GLEY 1 3/5GY - 
Very dark greenish gray



Some shell hash.

No Z-layer.

Clayey silt with sand.

Clay.

None

None
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 6.6 ft

Project Depth: 55 ft

Longitude: -118.27075

Field Person: M. Grover

Latitude:33.74752

MLLW:47.4 ft

Final Core Length: 6.6 ft

End Time: 09:55

Date: 10/29/14

Tide: 3.7 ft

Penetration: 8.5 ft

Start Time: 09:43

Station ID: B4 - Core 1

Water Depth: 51.1 ft

Target Core Length: 7.6 ft

Core Diameter: 4 in.

GLEY 1 3/10Y -
Very dark greenish gray

GLEY 1 3/10Y -
Very dark greenish gray



Z-layer = 8 cm.

Silt with sand.

Silty clay.

GLEY 1 2.5/N - Black

GLEY 1 3/N - 
Very dark gray

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 7.3 ft

Project Depth: 55 ft

Longitude: -118.27075

Field Person: M. Grover

Latitude:33.74752

MLLW:47.4 ft

Final Core Length: 7.6 ft

End Time: 10:25

Date: 10/29/14

Tide: 3.7 ft

Penetration: 9 ft

Start Time: 10:17

Station ID: B4 - Core 2

Water Depth: 51.1 ft

Target Core Length: 7.6 ft

Core Diameter: 4 in.



Some shell hash.

Shell.

No Z-layer.

Silt with sand.

Silty clay.

Clay.

GLEY 1 3/10Y -
Very dark greenish gray

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.8 ft

Project Depth: 55 ft

Longitude: -118.27045

Field Person: M. Grover

Latitude:33.74804

MLLW:48.0 ft

Final Core Length: 4.8 ft

End Time: 11:30

Date: 10/29/14

Tide: 4.5 ft

Penetration: 8 ft

Start Time: 11:23

Station ID: B5 - Core 1

Water Depth: 52.5 ft

Target Core Length: 7.0 ft

Core Diameter: 4 in.

GLEY 1 3/10Y -
Very dark greenish gray

GLEY 1 3/10Y -
Very dark greenish gray



Some shell hash.

No Z-layer.

Silt with sand.

Clay with silt.

GLEY 1 3/10Y -
Very dark greenish gray None

None
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 6.5 ft

Project Depth: 55 ft

Longitude: -118.27045

Field Person: M. Grover

Latitude:33.74804

MLLW:48.0 ft

Final Core Length: 6.5 ft

End Time: 12:00

Date: 10/29/14

Tide: 4.5 ft

Penetration: 9 ft

Start Time: 11:49

Station ID: B5 - Core 2

Water Depth: 52.5 ft

Target Core Length: 7.0 ft

Core Diameter: 4 in.

GLEY 1 3/10Y -
Very dark greenish gray



Perodic shells and shell hash.

Some shell hash.

Increasing shell hash.

Z-layer = 6 inches.

Silt with some sand.

Clay.

Stiffer clay with sand.

Very stiff clay.

Sand Lens.

Sandy clay with some silt.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark Gray

 

5Y 4/1 - Dark Gray.

5Y 4/1 - Dark Gray.

Light sulfur.

Light sulfur.

Light sulfur.

Light sulfur.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.0 ft

Project Depth: 47 ft

Longitude: -118.2745083

Field Person: J. Arblaster

Latitude:33.74145833

MLLW:45.0 ft

Final Core Length: 6.5 ft

End Time: 11:10

Date: 3/26/15

Tide: 0.5 ft

Penetration: 6.5 ft

Start Time: 10:55

Station ID: A1 - Core 1

Water Depth: 45.5 ft

Target Core Length: 4.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash.

Shell hash.

No Z-layer.

Silt with sand.

Silt with clay.

Silt with stiff clay.

Sandy clay.

5Y 4/1 - Dark Gray

5Y 4/1 - Dark Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

Slight sulfur.

Slight sulfur.

Slight sulfur.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.0 ft

Project Depth: 47 ft

Longitude: -118.2745083

Field Person: J. Arblaster

Latitude:33.74145833

MLLW:45.0 ft

Final Core Length: 4.0 ft.

End Time: 11:51

Date: 3/26/15

Tide: 0.7 ft

Penetration: 4 ft

Start Time: 11:25

Station ID: A1 - Core 2

Water Depth: 45.7 ft

Target Core Length: 4.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash.

Shell hash.

Shell hash.

Z-layer = 6" (discarded).

Silt with sand.

Silt with clay.

Silt with stiff clay.

Silt with stiff clay.

Sand lens.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 5/2 - Olive Gray

5Y 5/3 - Olive

Slight sulfur.

Slight sulfur.

Slight sulfur.

Slight sulfur.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.0 ft

Project Depth: 47 ft

Longitude: -118.2743783

Field Person: J. Arblaster

Latitude:33.74146333

MLLW:45.0 ft

Final Core Length: 4.5 ft.

End Time: 12:15

Date: 3/26/15

Tide: 0.8 ft

Penetration: 4.5 ft

Start Time: 11:55

Station ID: A1 - Core 3

Water Depth: 45.8 ft

Target Core Length: 4.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash.

Trace shell hash.

No Z-layer.

Silt clay.

Silt stiff clay.

Silty sand.

Sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 5/3 - Olive

5Y 5/3 - Olive

None.

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.0 ft

Project Depth: 47 ft

Longitude: -118.2744417

Field Person: J. Arblaster

Latitude:33.741495

MLLW:45.0 ft

Final Core Length: 4.0 ft.

End Time: 17:00

Date: 3/26/15

Tide: 3.5 ft

Penetration: 4 ft

Start Time: 16:40

Station ID: A1 - Core 4

Water Depth: 48.5 ft

Target Core Length: 4.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash. Z-layer = 6"

Sandy silt.

Silty clay with sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 47 ft

Longitude: -118.2736

Field Person: J. Arblaster

Latitude:33.74269833

MLLW:46.0 ft

Final Core Length: 3.5 ft.

End Time: 13:50

Date: 3/26/15

Tide: 1.9 ft

Penetration: 3.5 ft

Start Time: 13:40

Station ID: A2 - Core 1

Water Depth: 47.9 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash.

Shell hash. No Z-layer.

Clayey silt.

Clayey silt with stiffer clay.

Sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark Gray

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 47 ft

Longitude: -118.2735983

Field Person: J. Arblaster

Latitude:33.74271167

MLLW:46.0 ft

Final Core Length: 3.0 ft.

End Time: 14:10

Date: 3/26/15

Tide: 2.1 ft

Penetration: 3.0 ft

Start Time: 14:00

Station ID: A2 - Core 2

Water Depth: 48.1 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash.

Z-layer = 6" (discarded).

Clayey Silt.

Clayey Silt with stiffer clay.

Fine Sand with silt.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 47 ft

Longitude: -118.27362

Field Person: J. Arblaster

Latitude:33.7427

MLLW:46.0 ft

Final Core Length: 3.5 ft.

End Time: 14:20

Date: 3/26/15

Tide: 2.3 ft

Penetration: 3.5 ft

Start Time: 14:13

Station ID: A2 - Core 3

Water Depth: 48.3 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash.

Shell hash.

Shell hash.

Shell hash. Z-layer = 1 ft.
(discarded).

Clayey silt.

Clayey silt with stiffer clay.

Clayey silt with stiffer clay.

Silty sand.

Sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 4/1 - Dark Gray

None.

None.

Strong sulfur.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 47 ft

Longitude: -118.2736083

Field Person: J. Arblaster

Latitude:33.742705

MLLW:46.0 ft

Final Core Length: 4.0 ft.

End Time: 14:35

Date: 3/26/15

Tide: 2.4 ft

Penetration: 4 ft

Start Time: 14:25

Station ID: A2 - Core 4

Water Depth: 48.4 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Z-layer = 6".

Silty clay with sand.

Stiff clay with silt and sand.

Sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 47 ft

Longitude: -118.2734367

Field Person: J. Arblaster

Latitude:33.74302

MLLW:46.0 ft

Final Core Length: 3.5 ft.

End Time: 15:40

Date: 3/26/15

Tide: 2.8 ft

Penetration: 3.5 ft

Start Time: 15:30

Station ID: A3 - Core 1

Water Depth: 48.8 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash.

Shell hash. Z-layer = 6"
(discarded).

Silty clay.

Clay with silt.

Clay with sand.

Sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 5/3 - Olive

None.

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.1 ft

Project Depth: 47 ft

Longitude: -118.2734183

Field Person: J. Arblaster

Latitude:33.74302667

MLLW:46.1 ft

Final Core Length: 3.5 ft.

End Time: 15:50

Date: 3/26/15

Tide: 2.9 ft

Penetration: 3.5 ft

Start Time: 15:40

Station ID  A3 - Core 2

Water Depth: 49.0 ft

Target Core Length: 3.1 ft

Core Diameter: 4 in.



Trace shell hash.

Trace shell hash. No Z-layer.

Silty clay.

Stiffer clay with silt.

Clayey sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 5/3 - Olive

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 47 ft

Longitude: -118.27345

Field Person: J. Arblaster

Latitude:33.74300667

MLLW:46.0 ft

Final Core Length: 3.0 ft.

End Time: 16:00

Date: 3/26/15

Tide: 3.0 ft

Penetration: 3 ft

Start Time: 15:50

Station ID: A3 - Core 3

Water Depth: 49.0 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Shell hash.

Trace shell hash.

Trace shell hash. Z-layer = 6"
(discarded).

Silty clay.

Silty stiffer clay.

Clayey sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 5/3 - Olive

None.

Slight sulfur.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 47 ft

Longitude: -118.27343

Field Person: J. Arblaster

Latitude:33.74300333

MLLW:46.0 ft

Final Core Length: 3.5 ft.

End Time: 16:13

Date: 3/26/15

Tide: 3.1 ft

Penetration: 3.5 ft

Start Time: 16:05

Station ID: A3 - Core 4

Water Depth: 49.1 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Shell hash.

Shell hash.

Shell hash.

Shell hash. Z-layer = 1.8', top 6"
sampled.

Silty clay with sand.

Silty, stiff clay with sand.

Silty clay with trace sand.

Silt with clay.

Clayey sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/2 - Dark Olive 
Gray

None.

None.

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.0 ft

Project Depth: 47 ft

Longitude: -118.2730883

Field Person: J. Arblaster

Latitude:33.743675

MLLW:45.0 ft

Final Core Length: 5.8 ft.

End Time: 8:35

Date: 3/27/15

Tide: 2.0 ft

Penetration: 6 ft

Start Time: 8:20

Station ID: A4 - Core 1

Water Depth: 47.0 ft

Target Core Length: 4.0 ft

Core Diameter: 4 in.



Trace shell hash.

Significant shell hash at 3 ft.

Trace shell hash. No Z-layer.

Silty clay with trace sand.

Silty, stiff clay.

Clayey sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.0 ft

Project Depth: 47 ft

Longitude: -118.273005

Field Person: J. Arblaster

Latitude:33.74370167

MLLW:45.0 ft

Final Core Length: 4.8 ft.

End Time: 9:05

Date: 3/27/15

Tide: 1.4 ft

Penetration: 4.8 ft

Start Time: 8:50

Station ID: A4 - Core 2

Water Depth: 46.4 ft

Target Core Length: 4.0 ft

Core Diameter: 4 in.



Shell hash.

Significant shell hash at 3'4".

No Z-layer.

Sandy silt.

Clayey sand.

Silty clay with trace sand.

Sand.

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

None

None

None

None
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.0 ft

Project Depth: 47 ft

Longitude: -118.2730233

Field Person: J. Arblaster

Latitude:33.74371167

MLLW:45.0 ft

Final Core Length: 4.0 ft.

End Time: 9:25

Date: 3/27/15

Tide: 1.2 ft

Penetration: 4 ft

Start Time: 9:10

Station ID: A4 - Core 3

Water Depth: 46.2 ft

Target Core Length: 4.0 ft

Core Diameter: 4 in.



Trace shell hash.

Shell hash.

Shell hash. No Z-layer.

Silty clay with trace sand.

Silty stiff clay with trace sand.

Sandy clay.

5Y 4/1 - Dark Gray

5Y 3/1 - Very Dark 
Gray

5Y 3/1 - Very Dark 
Gray

Slight sulfur.

Slight sulfur.

Slight sulfur.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 4.0 ft

Project Depth: 47 ft

Longitude: -118.2731833

Field Person: J. Arblaster

Latitude:33.74370333

MLLW:45.0 ft

Final Core Length: 4.0 ft.

End Time: 9:50

Date: 3/27/15

Tide: 1.0 ft

Penetration: 4 ft

Start Time: 9:40

Station ID: A4 - Core 4

Water Depth: 46.0 ft

Target Core Length: 4.0 ft

Core Diameter: 4 in.



No Z-layer.

Fine sand.

Medium course sand.

5Y 4/3 - Olive

5Y 4/3 - Olive

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 45 ft

Longitude: -118.2724383

Field Person: J. Arblaster

Latitude:33.74473

MLLW:43.9 ft

Final Core Length: 3.0 ft.

End Time: 10:35

Date: 3/27/15

Tide: 0.6 ft

Penetration: 3 ft

Start Time: 10:20

Station ID: A5 - Core 1

Water Depth: 44.5 ft

Target Core Length: 3.1 ft

Core Diameter: 4 in.



Z-layer = 3"

Fine sand.

Medium course sand.

Clayey sand.

5Y 4/3 - Olive

5Y 4/3 - Olive

5Y 4/3 - Olive

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 45 ft

Longitude: -118.27244

Field Person: J. Arblaster

Latitude:33.74475

MLLW:44.0 ft

Final Core Length: 3.3 ft.

End Time: 11:00

Date: 3/27/15

Tide: 0.5 ft

Penetration: 3.3 ft

Start Time: 10:45

Station ID: A5 - Core 2

Water Depth: 44.5 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Z-layer = 6".

Fine sand.

Medium course sand.

Clayey sand.

5Y 4/3 - Olive

5Y 4/3 - Olive

5Y 4/3 - Olive

None.

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 45 ft

Longitude: -118.2724167

Field Person: J. Arblaster

Latitude:33.74473333

MLLW:44.0 ft

Final Core Length: 4.5 ft.

End Time: 11:20

Date: 3/27/15

Tide: 0.4 ft

Penetration: 4.5 ft

Start Time: 11:10

Station ID: A5 - Core 3

Water Depth: 44.4 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.



Significant shell hash at 2'4".
Z-layer = 1 ft. (discarded).

Fine sand.

Medium course sand.

5Y 4/3 - Olive

5Y 4/3 - Olive

None.

None.
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Core Processing Log
18100 Von Karman, Suite 600, Irvine, CA 92612

Project Name: Everport Term.
Dredged Material Assmnt

Cord.Systm: NAD83CASPV

LITHOLOGY COLOR ODOR NOTES
SEDIMENT

TYPE
DEPTH

(ft.)

Project #: 04-33310A05 Project Manager: David Moore

Core Length for Analysis: 3.0 ft

Project Depth: 45 ft

Longitude: -118.27242

Field Person: J. Arblaster

Latitude:33.74475167

MLLW:44.0 ft

Final Core Length: 3.9 ft.

End Time: 11:45

Date: 3/27/15

Tide: 0.4 ft

Penetration: 3.9 ft

Start Time: 11:25

Station ID: A5 - Core 4

Water Depth: 44.4 ft

Target Core Length: 3.0 ft

Core Diameter: 4 in.
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 Sampling and Analysis Report for Berths 226-232 in Support of the  
Everport Container Terminal Improvements Project, Los Angeles Harbor 

The Port of Los Angeles 
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 Sampling and Analysis Report for Berths 226-232 in Support of the  
Everport Container Terminal Improvements Project, Los Angeles Harbor 

The Port of Los Angeles 
San Pedro, California 

 

Water Quality, Ammonia and Test Conditions Ramboll Environ 
For Ampelisca Abdita Bioassays 

 

APPENDIX B-1 
WATER QUALITY, AMMONIA AND TEST CONDITIONS FOR AMPELISCA 

ABDITA BIOASSAYS 



Appendix B-1.1. Water Quality Summary for the Benthic Test with Ampelisca abdita.
Port of Los Angeles
San Pedro, California

Mean Min Max Mean Min Max Mean Min Max Mean Min Max

Control 7.6 7.3 7.7 20.0 19.5 20.3 31 30 32 8.0 7.8 8.2
Ref-DMMU-2 7.6 7.3 7.8 20.0 19.3 20.2 31 30 32 8.1 8.0 8.2

DMMU-2 7.5 7.2 7.6 20.1 19.5 20.3 31 31 32 8.0 7.8 8.1

Control 7.5 7.3 7.8 20.3 19.4 20.8 29 29 30 8.0 7.8 8.1
Ref-DMMU-1 7.5 7.3 7.8 20.4 20.0 20.8 30 30 31 8.1 8.0 8.2

DMMU-1 7.5 7.3 8.0 20.4 19.9 20.8 30 30 31 8.1 7.9 8.4

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
ppt = parts per thousand

Batch 2: April 9, 2015

Sample ID Dissolved Oxygen (mg/L) Temperature  (°C) Salinity (ppt) pH (units)

Batch 1: November 14, 2014

1 of 3



Appendix B-1.2. Ammonia Summary for the Benthic Test with Ampelisca abdita.
Port of Los Angeles
San Pedro, California

Day 0 Day 10 Day 0 Day 10

Control 0.000 0.000 1.24 1.02
Ref-DMMU-2 0.000 1.03 1.16 1.49

DMMU-2 0.840 0.33 0.26 0.84

Control 0.420 0.102 0.619 0.117
Ref-DMMU-1 0.324 1.61 NA NA

DMMU-1 0.215 0.132 4.00 0.0475

Notes:
1 NA = Not analyzed; insufficient volume recovered for pore water analysis
2 Batch 1 NOEC (concurrent reference-toxicant test derived) = 59.4 mg/L total ammonia; 0.943 mg/L UIA
3 Batch 2 NOEC (concurrent reference-toxicant test derived) = 32.2 mg/L total ammonia; 0.926 mg/L UIA
mg/L = milligrams per liter

Sample ID
Overlying Total 

Ammonia (mg/L)
Interstitial Total 

Ammonia  (mg/L) 1

Batch 1: November 14, 2014 2

Batch 2: April 9, 2015 3

2 of 3



Appendix B-1.3. Test Condition Summary for Ampelisca abdita.
Port of Los Angeles
San Pedro, California

Batch 1 Batch 2

Sample Identification DMMU-2, Ref-DMMU-2, and 
Control

DMMU-1, Ref-DMMU-1, and 
Control

Date sampled October 27and 29, 2014 March 26 – 27, 2015
Date received October 31, 2014 March 28, 2015
Sample storage conditions
Test dates November 14 – 24, 2014 April 9 – 19, 2015
Days of holding Recommended:
≤8 weeks (56 days)
Source of control sediment San Rafael, CA Seabrook, NH
Test Species
Supplier
Date acquired November 13, 2014 April 7, 2015
Acclimation/holding time 1 day 2 days
Age class Sub-adult, 3 – 5 mm Sub-adult, 3 – 5 mm
Test Procedures
Test location
Test type/duration

Control water

Test dissolved oxygen 
Recommended: > 5.0 mg/L
60% Sat. @ 15°C, 30ppt
Test temperature
Recommended: 20 ± 1°C

Test Salinity Targeted: 30 ± 2 ppt Actual: 30 – 32 ppt Actual: 29 – 31 ppt

Test pH Recommended: 7 – 9 Actual: 7.8 – 8.2 Actual: 7.8 – 8.4
Control performance standard 
Recommended:  ≥ 90% survival Actual: 97%; Pass Actual: 97%; Pass

Reference Toxicant LC50

(total ammonia)
Mean; Control Chart Range
(total ammonia)
NOEC (total ammonia) 59.4 mg/L 32.2 mg/L
NOEC (unionized ammonia) 0.943 mg/L 0.926 mg/L
Test Lighting
Test chamber 
Replicates/treatment
Concentration/treatment
Organisms/replicate

Exposure volume

Feeding
Water renewal
Deviations from Test Protocol None None

Notes:
% = percent ITM = Inland Testing Manual
mg/L = milligrams per liter LC50 = median lethal concentration
°C = degrees Celsius
mL = milliliter
ppt = parts per thousand

None
None

Continuous
1000-mL Glass Chamber

5 + 2 surrogates
Not Applicable

20

175 mL sediment (2 cm) /  775 mL of overlying seawater

Actual: 19.3 – 20.3 °C Actual: 19.4 – 20.8 °C

LC50 = 168.3 mg/L LC50 = 44.22 mg/L

136.5; 40.8 – 232.3 mg/L 43.55; 6.0 – 81.1 mg/L

ITM
Ramboll Environ, Port Gamble, WA

10-Day/ Static
0.45 µm-filtered, North Hood Canal seawater, adjusted 

with DI water

Actual: 7.2 – 7.8 mg/L Actual: 7.3 – 8.0 mg/L

Brezina and Associates, Dillon Beach, CA

Test Conditions: Ampelisca abdita

4°C, dark

18 Days 14 Days

Ampelisca abdita
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Water Quality, Ammonia and Test Conditions for Ramboll Environ 
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APPENDIX B-2 
WATER QUALITY, AMMONIA AND TEST CONDITIONS FOR NEANTHES 

ARENACEODENTATA BIOASSAYS 

 



Appendix B-2.1. Water Quality Summary for the Benthic Test with Neanthes arenaceodentata.
Port of Los Angeles
San Pedro, California

Mean Min Max Mean Min Max Mean Min Max Mean Min Max

Control 7.6 7.3 8.9 20.3 19.8 20.6 30 30 31 8.0 7.9 8.1
Ref-DMMU-2 7.4 7.2 7.6 20.3 20.0 20.7 30 30 31 8.1 7.9 8.2

DMMU-2 7.4 7.2 7.6 20.3 19.5 20.6 31 30 32 8.1 7.9 8.1

Control 7.5 7.3 7.7 20.3 20.0 20.6 30 30 31 8.0 7.8 8.1
Ref-DMMU-1 7.5 7.3 7.7 20.4 19.9 20.8 31 30 31 8.1 8.0 8.2

DMMU-1 7.4 7.2 7.8 20.5 20.0 20.9 30 30 31 8.1 8.0 8.3

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
ppt = parts per thousand

Batch 2: April 24, 2015

Sample ID Dissolved Oxygen (mg/L) Temperature  (°C) Salinity (ppt) pH (units)

Batch 1: December 5, 2014
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Appendix B-2.2. Ammonia Summary for the Benthic Test with Neanthes 
arenaceodentata.
Port of Los Angeles
San Pedro, California

Day 0 Day 10 Day 0 Day 10

Control 0.00 0.00 0.00 0.00
Ref-DMMU-2 0.27 2.23 1.48 1.68

DMMU-2 1.17 4.01 5.09 10.1

Control 0.41 0.00 NA 0.00
Ref-DMMU-1 0.49 2.01 NA 0.82

DMMU-1 0.34 0.00 1.29 0.12

Notes:
1 NA = Not analyzed; insufficient volume recovered for pore water analysis
2 Batch 1 NOEC (concurrent reference-toxicant test derived) = 81.9 mg/L total ammonia; 0.885 mg/L UIA
3 Batch 2 NOEC (concurrent reference-toxicant test derived) = 54.3 mg/L total ammonia; 0.659 mg/L UIA
  mg/L = milligrams per liter

Sample ID

Overlying Total 
Ammonia 
(mg/L)

Interstitial Total 
Ammonia  
(mg/L) 1

Batch 1: December 5, 2014 2

Batch 2: April 24, 2015 3
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Appendix B-2.3 Test Condition Summary for Neanthes arenaceodentata.
Port of Los Angeles
San Pedro, California

Batch 1 Batch 2

Sample Identification DMMU-2, Ref-DMMU-2, 
and Control

DMMU-1, Ref-DMMU-1, 
and Control

Date sampled October 27 and 29, 
2014 March 26 – 27, 2015

Date received October 31, 2014 March 28, 2015
Sample storage conditions 4°C, dark 4°C, dark

Test dates December 5 – 15, 2014 April 24 – May 4, 2015

Days of holding Recommended:
≤8 weeks (56 days)
Source of control sediment Yaquina Bay, OR Yaquina Bay, OR
Test Species
Supplier
Date acquired December 5, 2014 April 24, 2015
Acclimation/holding time 0 days 0 days
Age class
Test Procedures ITM ITM
Test location
Test type/duration
Control water
Test dissolved oxygen Recommended: > 
4.6 mg/L
60% Sat. @ 20°C, 30ppt
Test temperature 
Recommended: 20 ± 1°C
Test Salinity 
Recommended: 30 ± 2 ppt
Test pH 
Recommended: 7 – 9
Control performance standard 
Recommended:  ≥ 90% survival Actual: 100%, Pass Actual: 96%, Pass

Reference Toxicant LC50  (total ammonia) LC50 = 123.1 mg/L LC50 = 103.1 mg/L 

Mean; Acceptable Range  (total 
ammonia)

142.8; 44.9 – 240.7 
mg/L 

151.3; 60.6 – 242 
mg/L 

NOEC (total ammonia) 81.9 mg/L 54.3 mg/L 
NOEC (unionized ammonia) 0.885 mg/L 0.659 mg/L 
Test Lighting
Test chamber 
Replicates/treatment
Concentration/treatment
Organisms/replicate
Exposure volume
Feeding
Water renewal
Deviations from Test Protocol None None

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
mL = milliliter
ppt = parts per thousand
ITM = Inland Testing Manual
LC50 = median lethal concentration

10
175 mL sediment (2 cm) /  775 mL of overlying 

None
None

12 hour light / 12 hour dark
1000-mL Glass Chamber

5 + 2 surrogates
Not Applicable

Actual: 30 – 32 ppt Actual: 30 – 31 ppt

Actual: 7.9 – 8.2 Actual: 7.8 – 8.3

Ramboll Environ, Port Gamble, WA
10-Day/ Static

0.45 µm-filtered, North Hood Canal seawater

Actual: 7.2 – 8.9 mg/L Actual: 7.2 – 7.8 mg/L

Actual: 19.5 – 20.7 °C Actual: 19.9 – 20.9 °C

Juvenile; 2-3 week post-emergence

Test Conditions: Neanthes arenaceodentata

39 Days 29 Days

Neanthes arenaceodentata
Aquatic Toxicology Support, LLC. Bremerton, 
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 Sampling and Analysis Report for Berths 226-232 in Support of the  
Everport Container Terminal Improvements Project, Los Angeles Harbor 
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Water Quality, Ammonia and Test Conditions for Ramboll Environ 
Americamysis Bahia Bioassay 

APPENDIX B-3 
WATER QUALITY, AMMONIA AND TEST CONDITIONS FOR AMERICAMYSIS 

BAHIA BIOASSAYS 



Appendix B-3.1. Water Quality Summary for the Water Column Test with Americamysis bahia.
Port of Los Angeles
San Pedro, California

Mean Min Max Mean Min Max Mean Min Max Mean Min Max

Control 6.6 5.8 7.8 20.0 19.4 20.3 30 30 31 7.8 7.6 7.9
DMMU-2-Water-PG 100 6.6 5.5 8.7 20.1 19.6 20.4 30 30 31 7.8 7.5 8.0

10 6.6 5.8 8.2 20.1 19.4 20.3 30 30 31 7.8 7.6 7.9
50 6.8 6.1 8.0 20.0 19.6 20.3 31 30 32 7.9 7.7 8.0
100 6.6 5.8 7.8 20.1 19.9 20.2 31 31 32 8.0 7.8 8.1

Control 6.1 4.9 8.4 20.0 19.8 20.2 29 29 30 7.7 7.6 7.8
DMMU-1-Water-PG 100 6.1 4.7 7.5 20.3 19.9 21.0 34 33 34 7.8 7.6 8.0

10 6.6 5.0 8.9 20.4 20.0 21.0 30 30 31 7.8 7.6 7.9
50 6.5 5.2 8.2 20.2 20.0 20.4 32 31 32 7.9 7.7 8.0
100 6.6 5.3 8.1 20.4 20.2 20.7 34 33 35 7.9 7.8 8.0

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
ppt = parts per thousand

Batch 1: December 5, 2014

DMMU-2

Batch 2: April 29, 2015

DMMU-1

Sample ID Concentration 
(%)

Dissolved Oxygen (mg/L) Temperature  (°C) Salinity (ppt) pH (units)
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Appendix B-3.2. Ammonia Summary for the Water Column Test with Americamysis bahia
Port of Los Angeles
San Pedro, California

Total UIA Total UIA

Control 0.000 0.000 0.547 0.011
DMMU-2-Water-PG 100 0.000 0.000 0.267 0.006

10 0.085 0.002 0.635 0.013
50 0.972 0.03 1.96 0.051
100 2.09 0.082 3.67 0.095

Control 0.000 0.000 0.536 0.007
DMMU-1-Water-PG 100 0.297 0.01 0.424 0.005

10 0.204 0.004 0.512 0.007
50 0.371 0.012 0.630 0.010
100 0.453 0.015 0.512 0.010

Notes:
1 Batch 1 NOEC (concurrent reference-toxicant test derived) = 13.1 mg/L total ammonia; 0.408 mg/L UIA
2 Batch 2 NOEC (concurrent reference-toxicant test derived) = 21.8 mg/L total ammonia; 0.334 mg/L UIA
% = percent
mg/L = milligrams per liter
UIA = Un-ionized ammonia

Batch 2: April 29, 2015 2

DMMU-1

Concentration
(%)Sample ID

Overlying Ammonia (mg/L)
Day 0 Day 4

Batch 1: December 5, 2014 1

DMMU-2
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Appendix B-3.3. Test Condition Summary for Americamysis bahia.
Port of Los Angeles
San Pedro, California

Batch 1 Batch 2

Sample Identification DMMU-2, DMMU-2-Water-
PG, and Control

DMMU-1, DMMU-1-Water-
PG, and Control

Date sampled October 29, 2014 March 27, 2015
Date received October 30-31, 2014 March 28, 2015
Sample storage conditions
Test dates December 5–9, 2014 April 29-May 3, 2015
Days of holding Recommended: ≤8 
weeks (56 days) 37 Days 33 Days

Test Species
Supplier
Date acquired December 5, 2014 April 28, 2015
Acclimation/holding time 0 days 1 day
Age at test initiation Recommended:
1 – 5 days old
Test Procedures
Test location
Test type/duration
Control water
Test Dissolved Oxygen Recommended: 
> 4.6 mg/L 60% Sat. @ 20°C, 30ppt
Test Temperature Recommended:  20 ± 
1°C Actual: 19.4 – 20.4 °C Actual: 19.8 – 21.0 °C

Test Salinity Recommended:  30 ± 2 ppt Actual: 30 – 32 ppt Actual: 30 – 35 ppt

Test pH Recommended: 6 – 9 Actual: 7.5 – 8.1 Actual: 7.6 – 8.0
Control performance standard:
Recommended:   ≥ 90% survival

Reference Toxicant LC50 (total ammonia) LC50 = 16.6 mg/L LC50 = 32.6 mg/L 

Mean; Acceptable Control Chart Range ± 
2 standard deviations (total ammonia) 33.4; 13.0 – 53.8 mg/L 32.5; 13.1 – 51.9 mg/L 

NOEC (total ammonia) 13.1 mg/L 21.8 mg/L 
NOEC (unionized ammonia) 0.408 mg/L 0.334 mg/L 
Test Lighting
Test Chamber 
Replicates/treatment
Concentration/treatment
Organisms/replicate
Exposure volume
Feeding
Test solution renewal
Deviations from Test Protocol None Salinity

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
mL = milliliter
ppt = parts per thousand
ITM = Inland Testing Manual
LC50 = median lethal concentration

10
250 mL

0.1 mL of Artemia  nauplii, twice daily
None

Actual: 90%; Pass Actual: 100%; Pass

16 hour light / 8 hour dark
400-mL Glass Chamber

5
10, 50, and 100% elutriate

ITM
Ramboll Environ, Port Gamble, WA

96-Hour/ Static 
0.45 µm-filtered, North Hood Canal seawater

Actual: 5.5 – 8.7 mg/L Actual: 4.7 – 8.9 mg/L

Test Conditions: Americamysis bahia

4°C, dark

Americamysis bahia
Aquatic BioSystems, Fort Collins, CO

5 days old 4 days old
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APPENDIX B-4 
WATER QUALITY, AMMONIA AND TEST CONDITIONS FOR MENIDIA 

BERYLLINA BIOASSAYS 



Appendix B-4.1. Water Quality Summary for the Water Column Test with Menidia beryllina .
Port of Los Angeles
San Pedro, California

Mean Min Max Mean Min Max Mean Min Max Mean Min Max

Control 7.2 6.7 7.8 20.1 19.4 20.6 30 30 31 7.9 7.7 8.0
DMMU-2-Water-PG 100 7.3 6.6 8.7 20.1 19.6 20.5 30 30 31 7.9 7.8 8.0

10 7.2 6.7 8.2 20.1 19.4 20.3 30 30 31 7.9 7.8 8.0
50 7.2 6.7 8.0 20.2 19.6 20.4 31 30 31 8.0 7.9 8.1
100 7.0 6.6 7.8 20.3 19.9 20.5 31 31 32 8.1 8.0 8.2

Control 7.2 6.5 8.4 20.1 20.0 20.2 29 29 30 7.9 7.8 7.9
DMMU-1-Water-PG 100 6.7 6.0 7.5 20.4 20.0 21.0 34 33 34 7.9 7.9 8.0

10 7.2 6.4 8.9 20.3 19.9 21.0 30 30 30 7.9 7.8 7.9
50 7.1 6.4 8.2 20.2 19.9 20.4 32 31 32 8.0 7.9 8.0
100 6.9 6.3 8.1 20.3 20.0 20.7 34 33 34 8.0 8.0 8.0

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
ppt = parts per thousand

Batch 1: December 5, 2014

DMMU-2

Batch 2: April 29, 2015

DMMU-1

Sample ID Concentration
 (%)

Dissolved Oxygen (mg/L) Temperature  (°C) Salinity (ppt) pH (units)
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Appendix B-4.2. Ammonia Summary for the Water Column Test with Menidia beryllina.
Port of Los Angeles
San Pedro, California

Total UIA Total UIA

Control 0.000 0.000 0.152 0.003
DMMU-2-Water-PG 100 0.000 0.000 0.157 0.004

10 0.085 0.002 0.411 0.011
50 0.972 0.030 1.41 0.046
100 2.09 0.082 2.61 0.106

Control 0.000 0.000 0.026 0.001
DMMU-1-Water-PG 100 0.297 0.010 0.000 0.000

10 0.204 0.004 0.000 0.000
50 0.371 0.012 0.104 0.003
100 0.453 0.015 0.154 0.005

Notes:
1 Batch 1 NOEC (concurrent reference-toxicant test derived) = 12.9 mg/L total ammonia; 0.157 mg/L UIA
2 Batch 2 NOEC (concurrent reference-toxicant test derived) = 23.6 mg/L total ammonia; 0.611 mg/L UIA
% = percent
mg/L = milligrams per liter
UIA = Un-ionized ammonia

DMMU-2

DMMU-1

Batch 1: December 5, 2014 1

Batch 2: April 29, 2015 2

Sample ID Concentration
 (%)

Overlying Ammonia (mg/L)
Day 0 Day 4
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Appendix B-4.3. Test Condition Summary for Menidia beryllina .
Port of Los Angeles
San Pedro, California

Batch 1 Batch 2

Sample Identification DMMU-2, DMMU-2-Water-
PG, and Control

DMMU-1, DMMU-1-
Water-PG, and Control

Date sampled October 29, 2014 March 27, 2015
Date received October 30-31, 2014 March 28, 2015
Sample storage conditions 4°C, dark 4°C, dark
Test dates December 5–9, 2014 April 29-May 3, 2015
Days of holding Recommended: 
≤8 weeks (56 days) 37 Days 33 Days

Test Species
Supplier
Date acquired December 5, 2014 April 28, 2015
Acclimation/holding time 0 days 1 day
Age at test initiation Recommended:   
9 – 14 days old 10 days old 13 days old

Test Procedures
Test location
Test type/duration
Control water

Test Dissolved Oxygen Recommended: 

> 4.6 mg/L 60% Sat. @ 20°C, 30ppt
Test Temperature Recommended:  20 
± 1°C Actual: 19.4 – 20.6 °C Actual: 19.9 – 21.0 °C

Test Salinity Recommended: 30 ± 2 ppt Actual: 30 – 32 ppt Actual: 30 – 34 ppt

Test pH Recommended: 7 – 9 Actual: 7.7 – 8.1 Actual: 7.8 – 8.0
Control performance standard:
Recommended:   ≥ 90% survival
Reference Toxicant LC50 (total 
ammonia)

LC50 = 10.9 mg/L LC50 = 30.82 mg/L 

Mean; Control Chart Range ± 2SD
(total ammonia)
NOEC (total ammonia) 12.9 mg/L 23.6 mg/L 
NOEC (unionized ammonia) 0.157 mg/L 0.611 mg/L 
Test Lighting
Test chamber 
Replicates/treatment
Concentration/treatment
Organisms/replicate
Exposure volume
Feeding
Test solution renewal
Deviations from Test Protocol None Salinity

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
mL = milliliter
ppt = parts per thousand
ITM = Inland Testing Manual
LC50 = median lethal concentration

0.2 mL of Artemia  nauplii on Day 2
None

16 hour light / 8 hour dark
600-mL Glass Chamber

5
10, 50, and 100% elutriate

10
250 mL

25.8; 4.9 – 46.7 mg/L 27.16; 6.7 – 47.6 mg/L

Test Conditions: Menidia beryllina

Menidia beryllina
Aquatic BioSystems, Fort Collins, CO

ITM
Ramboll Environ, Port Gamble, WA

96-Hour/ Static
0.45 µm-filtered, North Hood Canal seawater, 

Actual: 6.6 – 8.7 mg/L Actual: 6.0 – 8.9 mg/L

Actual: 90%, Pass Actual: 98%, Pass
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APPENDIX B-5 
WATER QUALITY, AMMONIA AND TEST CONDITIONS FOR MYTILUS 

GALLOPROVINCIALIS BIOASSAYS



Appendix B-5.1. Water Quality Summary for the Water Column Test with Mytilus galloprovincialis.
Port of Los Angeles
San Pedro, California

Mean Min Max Mean Min Max Mean Min Max Mean Min Max

Control 7.8 7.7 8.0 16.3 16.0 16.5 29 29 29 7.8 7.7 7.9
DMMU-2-Water-PG 100 8.0 7.6 8.4 16.1 15.4 16.5 34 34 34 8.0 7.9 8.0

1 8.1 7.8 8.3 16.0 15.4 16.5 30 30 30 8.1 7.9 8.3
10 8.2 8.0 8.3 15.8 15.1 16.3 30 30 30 7.9 7.8 8.0
50 8.0 7.9 8.1 15.9 15.0 16.3 32 32 32 8.0 7.9 8.0
100 7.9 7.8 8.0 16.0 15.4 16.4 34 34 34 8.0 8.0 8.1

Control 8.4 7.8 9.3 15.5 14.5 16.0 28 28 29 7.9 7.9 7.9
DMMU-1-Water-PG 100 8.8 7.9 10.2 15.3 14.0 15.9 30 30 30 8.0 7.9 8.1

1 8.2 7.9 8.6 15.7 15.2 15.9 29 29 29 8.0 7.9 8.0
10 8.1 8.0 8.2 15.8 15.7 16.0 29 29 29 8.0 7.9 8.0
50 8.1 7.9 8.3 15.7 15.4 15.8 30 29 30 8.0 8.0 8.1
100 8.2 7.9 8.6 15.2 14.0 15.8 30 30 30 8.2 8.1 8.3

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
ppt = parts per thousand

Batch 1: November 19, 2014

DMMU-2

Batch 2: April 30, 2015

DMMU-1

Sample ID Concentration 
(%)

Dissolved Oxygen (mg/L) Temperature  (°C) Salinity (ppt) pH (units)
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Appendix B-5.2. Ammonia Summary for the Water Column Test with Mytilus 
galloprovincialis.
Port of Los Angeles
San Pedro, California

Total UIA Total UIA

Control 0.000 0.000 0.000 0.000
DMMU-2-Water-PG 100 0.000 0.000 0.000 0.000

1 0.000 0.000 0.000 0.000
10 0.000 0.000 0.000 0.000
50 0.291 0.005 0.305 0.007
100 0.790 0.018 1.08 0.026

Control 0.000 0.000 0.026 0.000

DMMU-1-Water-PG 100 0.092 0.002 0.000 0.000

1 0.068 0.002 0.000 0.000
10 0.079 0.002 0.000 0.000
50 0.443 0.013 0.327 0.008
100 0.791 0.032 0.953 0.028

Notes:
1 Bold values are slightly above NOEC threshold
2 Batch 1 NOEC (concurrent reference-toxicant test derived) = 1.30 mg/L total ammonia; 0.014 mg/L UIA
3 Batch 2 NOEC (concurrent reference-toxicant test derived) = 0.755 mg/L total ammonia; 0.063 mg/L UIA
% = percent
mg/L = milligrams per liter
UIA = Un-ionized ammonia

DMMU-2

Batch 2 April 30, 2015 3

DMMU-1

Sample ID Concentration
 (%)

Overlying Ammonia (mg/L) 1
Day 0 Day 2

Batch 1 November 19, 2014 2
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Appendix B-5.3. Test Condition Summary for Mytilus galloprovincialis .
Port of Los Angeles
San Pedro, California

Batch 1 Batch 2

Sample Identification DMMU-2, DMMU-2-Water-PG, 
and Control

DMMU-1, DMMU-1-Water-PG, 
and Control

Date sampled October 29, 2014 March 27, 2015
Date received October 30-31, 2014 March 28, 2015
Sample storage conditions 4°C, dark 4°C, dark
Test dates November 19 – Nov 21, 2014 April 30 – May 2, 2015
Days of holding Recommended:
≤8 weeks (56 days)
Test Species
Supplier
Date acquired November 19, 2014 April 30, 2015
Acclimation/holding time 0 days 0 days
Age class (used for testing)
Recommended:   <4hr old embryos
Test Procedures
Test location
Test type/duration:
48 – 96 ± 2 Hour/ Static

Control water

Test Dissolved Oxygen
 Recommended:  > 4.9 mg/L
 60% Sat. @ 16°C, 30ppt
Test Temperature Recommended:  16 
± 1°C Actual: 15.0 – 16.5 °C Actual: 14.0 – 16.0 °C

Test Salinity Recommended:
18-32 ± 1 ppt; Targeted 30 ± 1 ppt
Test pH Recommended: 7 – 9 Actual: 7.7 – 8.3 Actual: 7.9 – 8.3
Control performance standard Actual: Actual:
Recommended: ≥ 70% normal 
development; ≥ 70% survival 95.8% Normality, Pass; 98.1% Normality, Pass;

97.7% Survival, Pass 99.4% Survival, Pass
Reference Toxicant LC50  (total 
ammonia)

LC50 = 1.863 mg/L LC50 = 3.781 mg/L 

Mean; Acceptable Range (total 
ammonia) 5.45; 1.33 – 9.56 mg/L 5.28; 0.4004 – 10.18 mg/L 

NOEC (total ammonia) 1.30 mg/L 0.755 mg/L 
NOEC (unionized ammonia) 0.014 mg/L 0.063 mg/L 
Test Lighting
Test chamber 
Replicates/treatment
Concentration/treatment
Organisms/replicate Recommended: 15 
–30 embryos per mL. Not to exceed 50 
embryos per mL

Actual: 31.9 embryos per mL Actual: 26.0 embryos per mL

Exposure volume
Feeding
Test solution renewal
Deviations from Test Protocol Salinity Temperature

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
mL = milliliter
ppt = parts per thousand
ITM = Inland Testing Manual
LC50 = median lethal concentration

10 mL
None
None

16 hour light / 8 hour dark
25-mL Glass Vial

5
100, 50, 10, and 1% elutriate

Actual: 29 – 34 ppt Actual: 28 – 30 ppt

ITM
Ramboll Environ, Port Gamble, WA

47 hours 47 hours

0.45 µm-filtered, North Hood Canal seawater, adjusted with DI 
water

Actual: 7.6 – 8.4 mg/L Actual: 7.8 – 10.2 mg/L

<4 hours <4 hours

Test Conditions: Mytilus galloprovincialis

21 Days 32 days

Mytilus galloprovincialis
Taylor Shellfish
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APPENDIX B-6 
WATER QUALITY, AMMONIA AND TEST CONDITIONS FOR NEANTHES 

VIRENS AND MACOMA NASUTA BIOACCUMULATION TESTS



Appendix B-6.1. Water Quality Summary for Neanthes virens  and 
Macoma nasuta  Bioaccumulation Tests.
Port of Los Angeles
San Pedro, California

Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max

Control 7.6 6.5 8.1 14.8 14.2 16.0 29 27 31 7.7 7.5 7.8 49 40 56

Ref-DMMU-2 7.8 6.8 8.4 14.8 14.2 15.2 29 27 31 7.7 7.5 7.9 46 38 56

DMMU-2 7.6 7.0 8.4 14.6 14.1 15.0 29 27 31 7.7 7.5 7.8 47 39 56

Control 7.9 7.1 8.5 14.7 14.3 15.3 29 28 31 7.7 7.6 7.9 47 39 56

Ref-DMMU-2 7.9 7.5 8.6 14.7 14.3 15.8 29 27 31 7.7 7.5 7.9 48 38 56

DMMU-2 7.8 6.9 8.3 14.8 14.3 16.3 29 27 31 7.7 7.5 7.9 47 38 56

Control 8.0 7.4 8.4 14.3 12.7 15.8 29 29 30 7.9 7.7 8 48 38 56

Ref-DMMU-1 8.0 7.0 8.6 14.4 12.5 15.9 30 29 31 7.9 7.7 8 48 39 56

DMMU-1 7.9 6.8 8.4 14.6 13.1 16.0 30 29 31 7.9 7.7 8 48 38 56

Control 8.2 7.3 8.7 14.1 12.5 15.6 29 29 31 7.9 7.8 8 48 39 56

Ref-DMMU-1 8.2 7.8 8.6 14.4 12.6 15.9 30 29 31 7.9 7.7 8 48 38 56

DMMU-1 8.1 7.7 8.7 14.3 12.5 15.8 30 29 30 7.9 7.8 8 50 39 56

Notes:
mg/L = milligrams per liter
°C = degrees Celsius
ppt = parts per thousand
mL = milliliter
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na

su
ta

Batch 2: May 1, 2015

N
. 

vi
re

ns

Flow 
(mL/30 sec)

Batch 1: December 9, 2014

N
. 

vi
re

ns

Sample ID
Dissolved Oxygen

 (mg/L) Temperature (°C) Salinity 
(ppt)

pH 
(pH units)
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Appendix B-6.2. Test Condition Summary for Neanthes (Nereis) virens.
Port of Los Angeles
San Pedro, California

Batch 1 Batch 2

Sample Identification DMMU-2, Ref-DMMU-2, 
and Control

DMMU-1, Ref-DMMU-1, 
and Control

Date sampled October 27 and 29, 2014 March 26 – 27, 2015

Date received October 31, 2014 March 28, 2015
Sample storage conditions

Test dates December 9, 2014 – 
January 6, 2015 May 1 – 29, 2015

Days of holding Recommended:
≤8 weeks (56 days)
Source of control sediment
Test Species
Supplier
Date acquired December 9, 2014 April 29, 2015
Acclimation/holding time 0 days 2 days
Age class Adult Adult
Test Procedures ITM ITM
Test location
Test type/duration
Control water

Test dissolved oxygen Recommended: 
> 5.1 mg/L 60% Sat. @ 14°C, 30ppt Actual: 6.5 – 8.4 mg/L Actual: 6.8 – 8.6 mg/L

Test temperature
 Recommended: 14 ± 2 °C
Test salinity Recommended:
30 ± 2 ppt (Range: 25-35 ppt)
Test pH Recommended: 7 – 9 Actual: 7.5 – 7.9 Actual: 7.7 – 8.0
Control performance standard 
Recommended:  ≥ 75% survival Actual: 96.7%, Pass Actual: 100%, Pass

Test Lighting
Test chamber
Replicates/treatment
Concentration/treatment
Organisms/replicate

Exposure volume

Feeding
Water renewal (Flow-through) 
Recommended: Actual: Actual:

6 volumes/day minimum 111 L/day 38 – 56 mL/30 sec 38 – 56 mL/30 sec
109.4 – 161.3 L/day 109.4 – 161.3 L/day

Deviations from Test Protocol None None

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
mL = milliliter
ppt = parts per thousand
ITM = Inland Testing Manual

Neanthes (Nereis ) virens

Test Conditions: Neanthes (Nereis) virens

4°C, dark

43 Days 36 Days

Damariscotta River, Boothbay Harbor, ME

Aquatic Research Organisms, Hampton, NH

Ramboll Environ, Port Gamble, WA
28-Day/ Flow-through

Sand-filtered, North Hood Canal seawater

Actual: 14.1 – 16.0 °C Actual: 12.5 – 16.0 °C

20
4 – 5 L sediment (4-5 cm) /  18.5 L of overlying 

seawater
None

Actual: 27 – 31 ppt Actual: 29 – 31 ppt

16 hours light: 8 hours dark
10 Gallon Glass Aquaria (49.5 x 24.8 x 29.2 cm)

5 (3 for control)
Not Applicable

2 of 3



Appendix B-6.3. Test Condition Summary for Macoma nasuta.
Port of Los Angeles
San Pedro, California

Batch 1 Batch 2

Sample Identification DMMU-2, Ref-DMMU-2, and 
Control

DMMU-1, Ref-DMMU-1, and 
Control

Date sampled October 27 – 29, 2014 March 26 – 27, 2015
Date received October 31, 2014 March 28, 2015
Sample storage conditions

Test dates December 9, 2014 – January 
6, 2015 May 1 – 29, 2015

Days of holding Recommended:
≤8 weeks (56 days)
Source of control sediment
Test Species
Supplier
Date acquired December 9, 2014 April 29, 2015
Acclimation/holding time 0 days 2 days
Age class
Test Procedures
Test location
Test type/duration
Control water
Test dissolved oxygen Recommended: > 
5.1 mg/L 60% Sat. @ 14°C, 30ppt Actual: 6.9 – 8.6 mg/L Actual: 7.3 – 8.7 mg/L

Test temperature Recommended: 14 ± 2 °C Actual: 14.3 – 16.3 °C Actual: 12.5 – 15.9 °C

Test salinity Recommended:
30 ± 2 ppt (Range: 25-35 ppt)
Test pH Recommended: 7 – 9 Actual: 7.5 – 7.9 Actual: 7.7 – 8.0
Control performance standard Recommended: 
≥ 75% survival Actual: 84.0%, Pass Actual: 93.3%, Pass

Test Lighting
Test chamber
Replicates/treatment
Concentration/treatment
Organisms/replicate

Exposure volume

Feeding
Water renewal (Flow-through) 
Recommended: Actual: Actual:

6 volumes/day minimum 111 L/day 38 – 56 mL/30 sec 38 – 56 mL/30 sec
109.4 – 161.3 L/day 109.4 – 161.3 L/day

Deviations from Test Protocol None None

Notes:
% = percent
mg/L = milligrams per liter
°C = degrees Celsius
mL = milliliter
ppt = parts per thousand
ITM = Inland Testing Manual

Macoma nasuta

Test Conditions: Macoma nasuta

4°C, dark

43 Days 36 Days

Discovery Bay, WA

Actual: 27 – 31 ppt Actual: 29 – 31 ppt

16 hours light: 8 hours dark
10 Gallon Glass Aquaria (49.5 x 24.8 x 29.2 cm)

J & G Gustone, Discovery Bay, WA

Adult
ITM

Ramboll Environ, Port Gamble, WA
28-Day/ Flow-through

Sand-filtered, North Hood Canal seawater

5 (3 for control)
Not Applicable

25

4 – 5 L sediment (4-5 cm) / 18.5 L of overlying seawater

None

3 of 3



 Sampling and Analysis Report for Berths 226-232 in Support of the  
Everport Container Terminal Improvements Project, Los Angeles Harbor 

The Port of Los Angeles 
San Pedro, California 

 

Laboratory Data Sheets, Statistical Comparisons, and Ramboll Environ 
Chains of Custody for Bioassays 
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Biological Testing Results for Everport Container Terminal 

APPENDIX B-7 

Contents 
APPENDIX B-7.1 Americamysis bahia Water-Column Test 
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APPENDIX B-7.3 Mytilus galloprovincialis Water-Column Test 
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Biological Testing Results for Everport Container Terminal 
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tS rNvlnox
Ammonia and Sullide Analysis Record

OTHER (circle one) DAYofTEST: *
POREWATER (PW) (circle one)

Client/Proj ect:

0
Organisp:

MulsroL e fiAk^rdia-
Test Duration (days):

PRETEST / I}tiTlCX (ilJ 
',(vem-vr.rclofi

comments: < PP 
\*-------'l

Calibration Standards TemDerature Sample temperature should be within
il"C of standards temperature at time
and date ofanalysis.

Date: TemDerature:
l>llr r+ s

Sample ID or
Descdption

Conc.
or Rep

Date of
Sampling and

Initials

Ammonia
Value
(mdL)

Temp
Date of

Reading and
Initials

Sample
Preserved

(Y,4.,r)
pH Sal

bp0
Sulf.
lll'dL

r/\r4s . ,et lll4t t+ AL o.<q+ ao. o tLtl I t{ &nd N

t^) O.5r.e I

br^M{r.2 ln'l 0.b36 \1
SD l. t.ab.Y .Y
l0-D'l 0 3.(?+ d

l\^u,. JZ lztlfi* l^L o.tsa b.o t>4q tr4Ml\^A LJ

tro o. rE)
btri^.u. Z ls'l o. rtt I

>ol l.4l..YJ l6\1. u 1.bl v v



€ervvrnorv
ORGANIST, 

RECE,PTLOG

Ho.oroe-..-_-Gdi

O;aitronrcr_-oEanr._Gi

bbbot
Shippei

UPS
conaition-oicoitiinEi

Container

tr{ sl t+
A6slo&c 

4_t
orsEilET}roJ-eci-----____..-..-.---rl

#,S!s/Po.A,NBrc Ac"^A 
"

x-
S,a\gsfqn5
lnvoi

rG)
Un r-r \-c 0n tr'G

,!u. Keceived:
>ource Batch:-..-..-..__-

ftn*"h, [rl3oll+
lpproximaic, sde oinEe,

5 4a!4-seotllftffigN;t=_-
lztr(|{cBa oF4) tl 08q

Technician
(lnitials)



13a0 Blue Spt.uce Drive.
Fort Collins, Colorado

Toll Free: 800/33r-59r6
91 0 / 4a4 -509 | F a\ :91 0 / i8t -25 !4Tel:

ORGANISP1 HISTORY

t2i4t20t4

l\{ean Range

150 me/l 140-170 ms/l

u.,u , r:-e \

Srite C
8052 4

SPSCIES:

AcEl

LIFE STAGE:

H:\TCH DATE:

BEGAN FEEDINC:

DATf:

IOUDI

Water Chemistry Record:

TE\,1P'RATTJRE:

SAI-INITYiCONDUCTIVITY;

TOTAL ll{RDNESS (as CrCOr):

TOTAL ALKALINITY (rs CaCOr):

?i"c 23_26 "c

PH:

Conrmerrts:

Aqu.tic Biosystems, Inc . Qualit] Researclr Organisms
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Q rruvrnoN ORGANISM RECEIPT LOG

Datei

tlzzlls

I lme: Batch No.

Nssa4el'L
Organism / Proiect:

l1lysiAf E,uv*+
Source / Supplier:

Phone:

Oqflle
Contact:

<cdf Ketrll^b^
No. Orderedi

-'1lf
Il>

No. Received:

'13s
Source Batchi----\
Collection date(hatch d+, etc.)

4lzs/ts
Condition of Organisms:

e"d
Approximate Size or Age:
(Days from hatch, life stage, size class, etc.)

alsaay
Shipper:

rcdby
B of L (Tracking No.)

oLol9go33qo sgg
Condition of Container:

Cao)
Received By:

(/?-

Container D.O.
(ms/L)

Ternp.
('11)

Cond. or@
{lnclude Units)

pH
(Units)

Number
Dead or

Moribund

Technician
(lnitials)

?s LU.b 26") J.o CArr

Notes:



1300 BIU€ Spruce Drive,
Fort Collins, Colorado

Toll Free: 800/331-5916
97 0 | 48 4 -509 1 F 

^x|97 
0 / 48 4-25 1 4

Suite C
80 524 Tel:

DATE:

ORGANISM HISTORY

4U/2015

SPECIES:

AGE:

LIFE STAGE:

HATCH DATE:

BEOAN FEEDING:

Aneticanysis bahia (formerly Mysidopsis)

4t25t2015

Immediately

FOOD:

Water Chemistry Record: Mean

26"C

Range

23-26.CTEMPERATURE:

SAI-INITY/CONDUCTIVIry:

TOTAL HARDNESS {as Cacor:

TOTAL ALKALINITY (as CaCO':

25 nnt 2l-30 bnt

140 ms/l 140-180 mpr'l

pH: 7 60-8 00

Comments:

Facilitj Supetvisot

Aquatic Biosystems, Inc Quality Research Organisms



Q rruvrnoru

oRGANTsM: tri,lt
MAINTENANCE LOG FOR CULTURES

LOCATION: l5r;a.W 1---------

Batch Number: ASSS X1

m = ftow-througft

0 *.Rc qfi



Report Date: 03 Jan-15 21:15 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Americamysis bahia (Atlantic Mysid)
Protocol: EPA/821/R-02-012 (2002)

Material: Total Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 23.15
+1s Warning Limit: 43.55

 -2s Action Limit: 12.95
+2s Action Limit: 53.75

Mean: 33.35
CV: 30.60%Sigma: 10.2
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2012 8.506Dec 4 -24.84 -2.436 (-) (-) 09-2916-0329 09-1278-2633 NewFields1 15:00
2013 46.69Mar 29 13.34 1.308 (+) 09-5280-7777 15-4155-1511 NewFields2 16:00

32.5May 9 -0.8475 -0.08309 00-6559-1335 13-1442-8916 NewFields3 16:30
42.0922 8.744 0.8572 16-8626-7737 15-9199-1613 NewFields4 11:50
33.63Jul 26 0.2783 0.02729 00-6289-6815 19-7660-3839 NewFields5 18:10
33.96Aug 16 0.6111 0.05991 11-6472-8917 02-9301-5891 NewFields6 16:00
39.88Oct 16 6.533 0.6405 13-7694-6121 13-1634-3118 NewFields7 18:00
41.61Nov 20 8.256 0.8094 18-3235-9369 18-9059-0151 NewFields8 15:50

2014 28.75Jan 15 -4.603 -0.4513 13-0307-4674 16-4052-1808 NewFields9 19:25
40.8220 7.474 0.7327 06-6902-5900 08-9895-6951 NewFields10 16:45
42.02Feb 7 8.667 0.8497 00-6517-4037 09-5248-5452 NewFields11 16:40
30.8714 -2.479 -0.243 01-2256-4126 16-7076-6406 NewFields12 15:00
36.2319 2.883 0.2827 10-3491-7656 13-8215-9008 NewFields13 17:45
22.11Mar 5 -11.24 -1.102 (-) 06-0811-4275 13-6817-0658 NewFields14 18:05
52.347 18.99 1.862 (+) 08-9612-3433 11-8446-6591 NewFields15 15:45
21.11Apr 3 -12.24 -1.2 (-) 15-6202-6343 06-5272-0912 NewFields16 18:25
24.2524 -9.103 -0.8924 03-1824-4795 06-7906-5636 NewFields17 16:10
24.18Jun 12 -9.166 -0.8987 13-1309-3316 05-6450-0852 ENVIRON18 15:55
29.54Jul 28 -3.815 -0.374 20-2238-3661 08-6663-5876 ENVIRON19 14:35
35.92Aug 18 2.568 0.2518 16-4779-0954 12-9666-7701 ENVIRON20 15:15
16.64Dec 5 -16.71 -1.638 (-) 05-4780-5963 02-0202-5849 ENVIRON21 15:40

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 21:16 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Americamysis bahia (Atlantic Mysid)
Protocol: EPA/821/R-02-012 (2002)

Material: Total Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 15.53
+1s Warning Limit: 34.64

 -2s Action Limit: 5.967
+2s Action Limit: 44.2

Mean: 25.08
CV: 38.10%Sigma: 9.559
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2012 37.2Nov 21 12.12 1.268 (+) 13-7797-8750 20-4087-6937 NewFields1 16:15
2013 41.9Mar 29 16.82 1.76 (+) 09-5280-7777 01-6350-1611 NewFields2 16:00

17.3May 9 -7.78 -0.8139 00-6559-1335 18-8726-8367 NewFields3 16:30
33.622 8.52 0.8913 16-8626-7737 02-0537-4965 NewFields4 11:50
24Jul 26 -1.08 -0.113 00-6289-6815 07-9062-3428 NewFields5 18:10
22.1Aug 16 -2.98 -0.3117 11-6472-8917 19-2692-9685 NewFields6 16:00
24.2Oct 16 -0.88 -0.09206 13-7694-6121 18-9823-4811 NewFields7 18:00
38.3Nov 20 13.22 1.383 (+) 18-3235-9369 18-1202-5897 NewFields8 15:50

2014 19.5Jan 15 -5.58 -0.5837 13-0307-4674 16-5529-9454 NewFields9 19:25
26.820 1.72 0.1799 06-6902-5900 14-0402-3582 NewFields10 16:45
29.3Feb 7 4.22 0.4415 00-6517-4037 10-4607-7007 NewFields11 16:40
25.614 0.52 0.0544 01-2256-4126 11-1785-1663 NewFields12 15:00
18.119 -6.98 -0.7302 10-3491-7656 03-8558-2127 NewFields13 17:45
13.9Mar 5 -11.18 -1.17 (-) 06-0811-4275 15-5506-2963 NewFields14 18:05
44.37 19.22 2.011 (+) (+) 08-9612-3433 09-1259-2863 NewFields15 15:45
10.8Apr 3 -14.28 -1.494 (-) 15-6202-6343 15-6650-9676 NewFields16 18:25
14.824 -10.28 -1.075 (-) 03-1824-4795 18-5519-6082 NewFields17 16:10
18.5Jun 12 -6.58 -0.6884 13-1309-3316 11-3938-3675 ENVIRON18 15:55
21.7Jul 28 -3.38 -0.3536 20-2238-3661 17-6506-9584 ENVIRON19 14:35
19.8Aug 18 -5.28 -0.5524 16-4779-0954 16-8154-7614 ENVIRON20 15:15
13.1Dec 5 -11.98 -1.253 (-) 05-4780-5963 12-1905-4097 ENVIRON21 15:40

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 21:21 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Americamysis bahia (Atlantic Mysid)
Protocol: EPA/821/R-02-012 (2002)

Material: Unionized Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 0.3241
+1s Warning Limit: 0.7383

 -2s Action Limit: 0.117
+2s Action Limit: 0.9454

Mean: 0.5312
CV: 39.00%Sigma: 0.2071
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2013 0.5794Mar 29 0.04825 0.233 18-2277-6297 16-9599-8914 NewFields1 16:00

0.7654May 9 0.2342 1.131 (+) 18-2970-9952 16-2259-8392 NewFields2 16:30
0.580122 0.04885 0.2359 14-6493-3472 05-6360-6461 NewFields3 11:50
0.4427Jul 26 -0.0885 -0.4273 19-7248-3361 04-0785-8543 NewFields4 18:10
0.8884Aug 16 0.3572 1.725 (+) 01-3117-4348 16-1737-6048 NewFields5 16:00
0.5047Oct 16 -0.02655 -0.1282 08-0727-6779 17-3460-2468 NewFields6 18:00
0.2731Nov 20 -0.2581 -1.246 (-) 04-5029-3711 15-6559-6723 NewFields7 15:50

2014 0.3446Jan 15 -0.1866 -0.9011 03-1509-9195 01-4918-0037 NewFields8 19:25
0.349620 -0.1816 -0.877 14-1556-9198 05-1071-2882 NewFields9 16:45
0.9254Feb 7 0.3942 1.903 (+) 02-7518-2916 02-7923-5475 NewFields10 16:40
0.510914 -0.02029 -0.09796 04-3795-6902 03-5710-9614 NewFields11 15:00
0.638419 0.1072 0.5178 03-6922-1085 21-3491-2200 NewFields12 17:45
0.2773Mar 5 -0.2539 -1.226 (-) 19-2814-6370 19-1123-6959 NewFields13 18:05
0.6727 0.1408 0.6799 14-4314-4064 12-3571-7864 NewFields14 15:45
0.2816Apr 3 -0.2496 -1.205 (-) 03-3486-5708 18-6758-9525 NewFields15 18:25
0.634324 0.1031 0.4977 01-9832-6489 11-5036-9768 NewFields16 16:10
0.3637Jun 12 -0.1675 -0.809 10-4549-4385 15-3904-7423 ENVIRON17 15:55
0.4706Jul 28 -0.06064 -0.2928 15-3171-6174 11-5629-5965 ENVIRON18 14:35
0.8124Aug 18 0.2812 1.358 (+) 12-8021-9111 15-7834-4384 ENVIRON19 15:15
0.3092Dec 5 -0.222 -1.072 (-) 02-5040-8156 05-8376-7486 ENVIRON20 15:40
0.524916 -0.0063 -0.03041 15-4810-4901 19-0588-0946 ENVIRON21 15:20

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 21:22 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Americamysis bahia (Atlantic Mysid)
Protocol: EPA/821/R-02-012 (2002)

Material: Unionized Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 0.2506
+1s Warning Limit: 0.5476

 -2s Action Limit: 0.1022
+2s Action Limit: 0.6962

Mean: 0.3991
CV: 37.20%Sigma: 0.1485
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2013 0.52Mar 29 0.1209 0.8141 18-2277-6297 01-5767-6666 NewFields1 16:00

0.459May 9 0.0599 0.4034 18-2970-9952 10-3024-7327 NewFields2 16:30
0.53122 0.1319 0.8882 14-6493-3472 14-9177-1776 NewFields3 11:50
0.369Jul 26 -0.0301 -0.2027 19-7248-3361 20-6060-1515 NewFields4 18:10
0.702Aug 16 0.3029 2.04 (+) (+) 01-3117-4348 00-7230-4827 NewFields5 16:00
0.394Oct 16 -0.0051 -0.03434 08-0727-6779 01-7961-5305 NewFields6 18:00
0.275Nov 20 -0.1241 -0.8357 04-5029-3711 12-0847-6137 NewFields7 15:50

2014 0.234Jan 15 -0.1651 -1.112 (-) 03-1509-9195 14-5177-7859 NewFields8 19:25
0.26720 -0.1321 -0.8896 14-1556-9198 13-9131-5531 NewFields9 16:45
0.662Feb 7 0.2629 1.77 (+) 02-7518-2916 15-1888-1587 NewFields10 16:40
0.47614 0.0769 0.5178 04-3795-6902 08-0606-7457 NewFields11 15:00
0.34919 -0.0501 -0.3374 03-6922-1085 00-0373-4704 NewFields12 17:45
0.194Mar 5 -0.2051 -1.381 (-) 19-2814-6370 11-9578-8435 NewFields13 18:05
0.5627 0.1629 1.097 (+) 14-4314-4064 10-6381-5799 NewFields14 15:45
0.162Apr 3 -0.2371 -1.597 (-) 03-3486-5708 11-7117-8030 NewFields15 18:25
0.37924 -0.0201 -0.1354 01-9832-6489 16-9093-3166 NewFields16 16:10
0.353Jun 12 -0.0461 -0.3104 10-4549-4385 07-2736-3202 ENVIRON17 15:55
0.346Jul 28 -0.0531 -0.3576 15-3171-6174 19-4038-8871 ENVIRON18 14:35
0.478Aug 18 0.0789 0.5313 12-8021-9111 20-3212-2650 ENVIRON19 15:15
0.271Dec 5 -0.1281 -0.8626 02-5040-8156 08-2610-6896 ENVIRON20 15:40
0.40816 0.0089 0.05993 15-4810-4901 18-5241-5996 ENVIRON21 15:20

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Summary Report Report Date: 03 Jan-15 21:14 (p 1 of  1)
Test Code: 20A6DB0B | 05-4780-5963

Reference Toxicant 96-h Acute Survival Test ENVIRON

Batch ID: 14-1888-8504
Start Date: 05 Dec-14 15:40
Ending Date: 09 Dec-14 14:20

Test Type: Survival

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Americamysis bahia

Source: Aquatic Research Organisms, NH

Analyst:

Age:

Sample ID: 06-7154-8721
Sample Date: 05 May-14
Receive Date: 05 May-14

Code: 28070531

Sample Age: 214d  16h
Source: Reference Toxicant
Station: P140505.47

Client: Internal Lab
Project: Reference ToxicantMaterial: Total Ammonia

Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID MethodPMSD TU
13.1 21.6 16.8212-1905-4097 Dunnett Multiple Comparison Test26.3%Proportion Survived

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Methodmg/L TULevel
EC50 16.64 15.91 17.41Proportion Survived02-0202-5849 Trimmed Spearman-Kärber

Control Type Mean Min Max Std DevCount CV%Std ErrC-mg/L

Proportion Survived Summary

95% LCL 95% UCL %Effect
0 Dilution Water 0.9333 0.9 1 0.057743 6.19%0.033330.7899 1 0.0%
13.1 0.8333 0.7 1 0.15283 18.33%0.088190.4539 1 10.71%
21.6 0.06667 0 0.2 0.11553 173.2%0.066670 0.3535 92.86%
30.2 0 0 0 03 00 0 100.0%
40.7 0 0 0 03 00 0 100.0%
61.2 0 0 0 03 00 0 100.0%

Control TypeC-mg/L

Proportion Survived Detail

Rep 1 Rep 2 Rep 3
0 Dilution Water 1 0.9 0.9
13.1 0.7 0.8 1
21.6 0.2 0 0
30.2 0 0 0
40.7 0 0 0
61.2 0 0 0

Control TypeC-mg/L

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3
0 Dilution Water 10/10 9/10 9/10
13.1 7/10 8/10 10/10
21.6 2/10 0/10 0/10
30.2 0/10 0/10 0/10
40.7 0/10 0/10 0/10
61.2 0/10 0/10 0/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Test Data Worksheet Report Date: 03 Jan-15 21:14 (p 1 of  1)
Test Code: 05-4780-5963/20A6DB0B

Reference Toxicant 96-h Acute Survival Test ENVIRON

Protocol: EPA/821/R-02-012 (2002)
Species: Americamysis bahiaStart Date: 05 Dec-14 15:40

Sample Date: 05 May-14

Sample Code: 28070531

Material: Total Ammonia
Sample Source: Reference Toxicant
Sample Station: P140505.47

End Date: 09 Dec-14 14:20

RepCode PosC-mg/L # Exposed # Survived Notes

101 9D0 10

102 14D0 9

103 15D0 9

101 313.1 7

102 113.1 8

103 1813.1 10

101 721.6 2

102 521.6 0

103 1721.6 0

101 1330.2 0

102 830.2 0

103 1230.2 0

101 1640.7 0

102 1140.7 0

103 1040.7 0

101 461.2 0

102 261.2 0

103 661.2 0

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



CETIS Summary Report Report Date: 03 Jan-15 21:21 (p 1 of  1)
Test Code: EECECDC | 02-5040-8156

Reference Toxicant 96-h Acute Survival Test ENVIRON

Batch ID: 16-2460-0880
Start Date: 05 Dec-14 15:40
Ending Date: 09 Dec-14 14:20

Test Type: Survival

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Americamysis bahia

Source: Aquatic Research Organisms, NH

Analyst:

Age:

Sample ID: 06-4484-4577
Sample Date: 05 May-14
Receive Date: 05 May-14

Code: 266F8C21

Sample Age: 214d  16h
Source: Reference Toxicant
Station: P140505.47

Client: Internal Lab
Project: Reference ToxicantMaterial: Unionized Ammonia

Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID MethodPMSD TU
0.271 0.357 0.31108-2610-6896 Dunnett Multiple Comparison Test26.3%Proportion Survived

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Methodmg/L TULevel
EC50 0.3092 0.3016 0.317Proportion Survived05-8376-7486 Trimmed Spearman-Kärber

Control Type Mean Min Max Std DevCount CV%Std ErrC-mg/L

Proportion Survived Summary

95% LCL 95% UCL %Effect
0 Dilution Water 0.9333 0.9 1 0.057743 6.19%0.033330.7899 1 0.0%
0.271 0.8333 0.7 1 0.15283 18.33%0.088190.4539 1 10.71%
0.357 0.06667 0 0.2 0.11553 173.2%0.066670 0.3535 92.86%
0.499 0 0 0 03 00 0 100.0%
0.54 0 0 0 03 00 0 100.0%
0.647 0 0 0 03 00 0 100.0%

Control TypeC-mg/L

Proportion Survived Detail

Rep 1 Rep 2 Rep 3
0 Dilution Water 1 0.9 0.9
0.271 0.7 0.8 1
0.357 0.2 0 0
0.499 0 0 0
0.54 0 0 0
0.647 0 0 0

Control TypeC-mg/L

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3
0 Dilution Water 10/10 9/10 9/10
0.271 7/10 8/10 10/10
0.357 2/10 0/10 0/10
0.499 0/10 0/10 0/10
0.54 0/10 0/10 0/10
0.647 0/10 0/10 0/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Test Data Worksheet Report Date: 03 Jan-15 21:20 (p 1 of  1)
Test Code: 02-5040-8156/EECECDC

Reference Toxicant 96-h Acute Survival Test ENVIRON

Protocol: EPA/821/R-02-012 (2002)
Species: Americamysis bahiaStart Date: 05 Dec-14 15:40

Sample Date: 05 May-14

Sample Code: 266F8C21

Material: Unionized Ammonia
Sample Source: Reference Toxicant
Sample Station: P140505.47

End Date: 09 Dec-14 14:20

RepCode PosC-mg/L # Exposed # Survived Notes

101 3D0 10

102 2D0 9

103 1D0 9

101 100.271 7

102 160.271 8

103 170.271 10

101 90.357 2

102 150.357 0

103 70.357 0

101 130.499 0

102 110.499 0

103 180.499 0

101 50.54 0

102 140.54 0

103 120.54 0

101 60.647 0

102 40.647 0

103 80.647 0

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



To convert Total Ammonia (mg/L)  to Free (un-ionized) Ammonia (mg/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mg/L) salinity (ppt) pH temp (C) temp (K) i-factor Mod NH3U (mg/L)
Target / Sample Name Actual 22.9 8.0 24.1 297.26 9.3053 #VALUE!

Example 3.5 2.000 10.0 7.5 5.0 278.16 9.2750 0.008
1 9.26 1

2 9.27 2

3 9.28 3 15.6 13.1 30 7.8 20.2 293.36 9.3242 0.271
4 9.29 4 22.3 21.6 30 7.7 20.2 293.36 9.3242 0.357
5 9.30 5 31.85 30.2 30 7.7 20.2 293.36 9.3242 0.499
6 9.32 6 45.5 40.7 30 7.6 20.3 293.46 9.3242 0.540
7 9.33 7 65 61.2 30 7.5 20.3 293.46 9.3242 0.647
8 9.34 8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Integer: I-factor

CLIENT: POLA Date of Test:

Test Type: Mysid RT

COMMENTS:

05-Dec-14

PROJECT: Everport

y = 0.0003x2 + 0.0091x + 9.2502
R² = 0.9934

9.25

9.26

9.27

9.28

9.29

9.30

9.31

9.32

9.33

9.34

9.35

1 2 3 4 5 6 7 8
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Replicares: 3 Studv Dircctor:- 1\ t10^\\z(

I_ocation: S6tfl+ b
Dilution Water Batch:
Av'/ n 6+l d.. o\

Organism Batch: Associated Test(s): No. ofOrganisms: l0

Toxicant:
Anmonium chloride

Lot Number: Date Diiutions Preoared:
wloSl\4'

Initials: u {l

Target
Concentrations:

65, 45.5, 3 1.85, 22.3, 15.6 pprn

Quantity of Stock:
Target:

See Soikine Worksheet

Quantity ofDiluent:
Target:

750 mL

Actual; .!7 u
0 Hours n""' tYof/r&l wQ rine: t1,30 | rniriur', J9 ] start rne: lt{4 InitiarsJU

STOCK

Control 15.6 31.85 45.5 65

D.o. (ngl) v.c 4nf) ^4 .\4 1.5
T€mperature .LO,\ ') o.'t 'Lo.a 1,o.L 'Lo.j 'Lo .1
Salinity 3o '3o io 30 io 3o
pH 2.q ?% 4.4 1. -t

24 Hours o^t", tl,loVhYl we rime: ltto lRepricare: I lrniti*, Ju
STOCK

Control 15.6 22.3 I1.85 45.5 65

D.O. (mg,{-) a.L lo.q \a.or v.1 2.o
T€mperature 1,o.o .^4 Zo.j 'Lo- | 1,n.\ 'Lo,l
Salinity 3tt 3o jo jo 3o jo
pH $o +.q 24 +g 2.b 4 /',-f,1

24 Hours ox". IL[ot /t* rime: ll$ lnitials: , JU

Control 15.6 31.85 45.5 65

No. Alive Rep l lo Lu
q" [r) q h,\ to L+) A | 

^.$N)
No. Aliv€ Rep 2 t0 qL\) { [t) qL3

" 
(s) 4(1"

No. Alive Rep 3 q [,) to q, Lt\ 23) v ta-\ 7G



96-IJotr Americamysis b ah ia
Reference Toxicant Test

48 Hours o^", tt4tZ/Wl wo rime: \')., ( Repricare: l- | rniriur", Ju
STOCK

Control 15.6 22.3 31.85 45.5 65

D.o. (mg/L) b.L u.3 \,,J ta.7 v,1 v.1
TemperatuIe h,l ')-n,3 70.1 'Lo,) 'Lo, o 'L0, o
Salinity 3o 3b 1o '.5 

A .)o 6D
pH 7,$ -+.1 4.1 ?,4 ?A 2.C

48 Hours l"^,, ttn I ri'", 1X 
t12 

| rni'iur., &
Control 15.6 22.3 3i.85 45.5 65

No. Alive Rep I lo lD ,' [".') o {8) O tt)
No. Alive Rep 3 ta q , La) t(c) oq\ o (,1)
No. Alive Rep 3 q lD 4 txpi o&\ DG\ h cz\

72 Hours o^", yylpglg I worime: 01[o I nept;care, J I rnittur., cJc

STOCK

Control 15.6 22.3 31.85 45.5 65

D.o. (mg,a-) ,a s,1 \0,.3 lo,V
Tempemture 'Lo 3 'Lo'7 L0.'1.

.Lb. j
Salinity j\ 3\ '-) |

pH v2 4. + -1, + r'{
T2IIours I oate: 1.r,1{/rY I Time: lt tD ] tnitiats: "1..

Control 22.3 31.85 45.5 65

No. Alive Rep I to 911\ rrro ("

No. Alive R€p 2 lo 1 (" of ,\
No. Alive Rep 3

'1 lo '{(3)



9 6-Hour Americamy sk b ahia
Reference Toxicant Test

\.IZ:F n Fail

\9hp
\,,/ IDQ

1k t?n
M tttl

96 Hours Date: l.z lq 1i4 | wO rt.", t7A I aepncare, I I nniutt 'fu
STOCK

Controi 15.6 22_3 31.85 45.5 65

D.O. (me,a-) {71y61 v/a ^41-t- I -' /4^

Temperature t 
a!e'.,@' u.4 7.0 ,1

Salinity h 30 \o
pH a;5lx 1.1 t,q,

96 Hour Survival
Data

End Time: ,rlZO Ini.ials: MF
Control 15.6 31.85 45.5 65

No. Alive Rep I lo z (,) z(,1\
No. Alive Rep 2 c0\ I (,) a&)
No. Alive Rep 3 1 to lh\



fl e NU nO 11 n'i.'oni" n"ru'"nce roxicant Spiking workJeet

Mysid NH3 RT
Actual Reading

4560

Assumptions in Model
Stock ammonia concentration is 9,000 mg/L = I mg/ml

Test Solutions
Volume of stock io reach desired

concentfttion
Measured

Concentration
Desired

Concentration
Volume

mq/L mg/L ML mL stock to incease
0" aue 0 750 SALT WATER
t3. t 15.6 750 3.849
,t, L) 22-3 750
30. L 31.85 750 7.858
40'a- 45,5 750 11.225
bt.L 750 16.036
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cETls Test Data wortsheer
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Q eNVtnON s6-Hour Mvsid Ammonia Reference roxicantresi

E
i 3

1-l 1 z1 1.9
4.D 21 _1. 1

zq 7.1
s.l t7.x 1.7
4,t 1.6
6.L tq.D

&o,p

a!,e( 4Y1, J-
tL 0-+ M

rme t5? o

3

Jv

'1,t. 6
t.s 3o

3A
n2

u3 'LD o 3t)

spii ns wdshed)

jt.t



(] eNVt nO N s6-Houram€ricamvsis bahia Rerercnce roxicantrest

Sl*

o LO b q o-rNB

p i, o Lo t.
3 g lo d It

6 o I o
b Lo q
l{6 q b s B

l0 to 0 b
lo 6 a b
l0 q 6 at rNS q

b to a lo b
lr{B 6 o
rO q.

0 o B
D++& I b a,t\t3

6 t0 6
lo v n t0 b + 3
l0 fr LO @ B z +

B
l0 d .> s L

L4a 1-€j. 3 L
2 3,t^3 j s tt(6 3

b .L

') 3 L 5 7
Z b 2

5

Of rtd4drl al',e N t*a t"\\!. $'e '1 h.

@\lt' 1. {h,



t] rNvrnoN

Mysid NH3 RT

Stock ammonia @nenl€l on

Amhonia RerercnceToxicantSpikins wo*shcet

f14osu.f.lDo

Volumo of stock lo rcach desired

ts.'-a
1^,1



Biological Testing Results for Everport Container Terminal 

APPENDIX B-7.2 Menidia beryllina Water-Column Test 

ENVIRON REPORT#062515.01
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.. r ENIVIRON

Ammonia and Sulfide Analysis Record

PRETEST / Arfm\6;D , orHER(circteone.l D,lyofrESr: 4
^ ^Qveru_ytilcloWl poREwATER (pwri"i."r" on.l

Comments. S?P <---- '

Client/Project: Organispr:

',lL s f'A"*d.a-
'Iest DuratioD (days):

Calibration Standards TemDeratur€ Sainple iemperatur€ should be within
lloC of standards t€mperature at time
and date ofanalysis.

Sample ID or
Descdptioq

Date of
Sampling and

Initiais

Date of
Reading and

Initials

lzl4lt+ M|a



€ervvrnorrr
ORGANISM 

RECE,PTIOG

,re, Ufoered:

tolS
con?itlon oForeiljifr*

(}6bc{
shippii

UPS
Co n diEin-or-c6i tiinEi

Cxzr{.

latsIr+

4-&Sqo.po, I,-- t ftr,b
orsantm-.-4a;ect-_l_____ L--
.$*=/}ox rNBpL rr46ain r- b.. c r

_________ =H_ . -- Us I qn \u^ [-, | "t I \Ja
lnvoiiE

6;)
un t-rt

on F,(s
,tu, (eceived:

Source BaiZh.l

: ttl)s/r+
lpprox-E-ii-siE oi aeEr

tO d".ras
.eorLlTEiifig N-oJ-
r+trk+3eo\1q) riog?

/..talin-iib'
In\h-c6-06it9

Technician
(lnitials)



1300 B:ue Spruce Driver Suile C
fort Collins, Colorrdo 8052{

Toll Free:
Tel:970/.184-5091

800/331-s916
F^\|9701184-2514

ORGANIS]\' HISTORY

D-r.TE: i2,4201.1

SPET'::S:

ACE:

t_lFE s't AcE:

HATCH DATEj

BEC.{N FEEDINC:

l{chi,iir nLDtlnLl

9 da\,

Juvenile

1| n1n0l4

lrrmedlalelv

fO.tU Rotifen..4fl,?riJ,0.

Water Cbenriltry Record: C!rrent

23t

25 DDrr" 2:l-26 bnr

Range

23-26.CTEN{T'ERATURE:

SALINITY/CONDLJCT:VITY:

TOTAL HARDNESS (as CaCOr)l

TOTAL ALKnLIN:TY (as CaCO:!: 170 n)e/l lr0_210 mg/l

FH: 8 20 ? 1,5-R 20

Commenrs: r" Arclimred ro l0 ppl on

Aquatic BioSystems, Inc Quali$ Research Organisms
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Q eNvnoN .RGANT'M REcElpr Loc
Date:

4lzeks

I tme:

13a'.)

Batch No.

ksseqa i^t
Organism / Project:

,|/] | )r r_ Wtqu\dla lEwgal
evurca, ouPP er;

Fnone:

(O^ Kle

Contact:

$,.,* f,/1.,^
No. Ordered: No. Received:

/65

Source Batch:
Collection clate,

4ltsh<
Condition of Organisms: Approximate Size or Age:

(Days from hatch, tife stage, size ctass, etc.)j

t? ,^.
, . eldY

!nrpper:

F*lk
B of L (Tracking No.) 

-OZD\3@7g1ep,3orq
Condition of Container:

?*"a
neceived Brt61.

Coniainer D.O.
(mg/L)

Temp,
cc)

Cond. o160
(lnctude Uhr6)

pH
(Units)

Number
Dead or

Moribund

Technician
(lnitials)

10,4 20.1 30 o'I -l .1 z_1 (.<

Z lo. o 1a / SOoJ 7,3 l5 (/-

Notes:



l3 00 BIue Spruce Drive,
Fort Collins, Colorado

Toll Free:
Tel:970i484-5091

800/331-5916
Fax:9701484-2514

Suite C
80524

ORGANISM HISTORY

4n7/20tsDATE:

SPECIES:

AGE:

LIFE STAGE:

HATCH DATE:

BECAN FEEDINC:

12 d^v

4/t5t20t5

Immediatelv

foOD: Rolifers.,4taraso.

Water Chemistry Record: Current Range

TEMPERATURE:

SALINIry/CONDUCTIV]TY:

TOTAL HARDNESS (6 CaCO3):

TOTAL AIKALINITY (d CaCOr):

2soc 2l-26.C

26 dnt )3-)6 oat

170 me/l 150'200 me/l

8.14 7.92-8.31

Comments:

Aquatic BioSystems, Inc Quality Research Organisms



Q rNvrnoxr

ORGANISM:

LOCATION:

MAINTENANCE LOG FOR CULTURES

oate Received: LII'L'( ll
BatchNumber. Af5S Sgq? ff,,g

ff = flow-fl.,rough



Report Date: 03 Jan-15 21:29 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Menidia beryllina (Inland Silverside)
Protocol: EPA/821/R-02-012 (2002)

Material: Total Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 15.35
+1s Warning Limit: 36.23

 -2s Action Limit: 4.912
+2s Action Limit: 46.67

Mean: 25.79
CV: 40.50%Sigma: 10.44
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2012 25.42Oct 5 -0.366 -0.03506 11-8705-5892 18-1236-3180 NewFields1 17:30

40.12Nov 9 14.33 1.372 (+) 10-9947-7092 06-9379-9250 NewFields2 16:50
40.9321 15.14 1.45 (+) 09-5241-8709 16-1639-2237 NewFields3 17:40
4.077Dec 4 -21.71 -2.08 (-) (-) 04-2938-2554 02-3843-4687 NewFields4 16:40
22.437 -3.362 -0.322 07-1944-1107 08-0578-9892 NewFields5 18:00

2013 26.41Mar 29 0.6232 0.05969 15-6629-7016 01-6143-5562 NewFields6 17:30
14.03May 9 -11.76 -1.127 (-) 05-2515-0422 09-7554-7266 NewFields7 17:15
20.1322 -5.664 -0.5425 02-1650-1674 15-0431-6258 NewFields8 13:00
20.21Jun 13 -5.583 -0.5347 20-5493-9860 05-5535-3084 NewFields9 14:35
27.31Aug 2 1.521 0.1457 02-5761-9711 15-6695-8541 NewFields10 16:55
24.2816 -1.511 -0.1447 03-1026-2061 15-7497-8436 NewFields11 17:05
25.9123 0.1166 0.01116 03-7016-3962 03-7864-2310 NewFields12 15:30
48.15Nov 20 22.36 2.142 (+) (+) 16-5818-2880 13-3967-3265 NewFields13 16:40

2014 40.49Jan 20 14.7 1.408 (+) 03-8316-8468 13-8558-6238 NewFields14 16:30
25.46Feb 7 -0.3326 -0.03186 01-5915-8877 03-7844-7324 NewFields15 16:45
27.7219 1.929 0.1847 20-2231-9789 21-1367-6896 NewFields16 17:40
29.24Apr 4 3.445 0.33 20-1389-1099 14-0689-6392 ENVIRON17 16:50
22Jun 12 -3.79 -0.363 04-7381-4293 03-5750-6017 ENVIRON18 15:19
16.45Jul 2 -9.336 -0.8943 16-0856-1779 10-6124-6051 ENVIRON19 15:45
15.1128 -10.68 -1.023 (-) 01-9654-2979 02-2302-5084 ENVIRON20 15:10
10.89Dec 5 -14.9 -1.428 (-) 20-5776-4016 04-6704-7736 ENVIRON21 15:25

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 21:29 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Menidia beryllina (Inland Silverside)
Protocol: EPA/821/R-02-012 (2002)

Material: Total Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 13.63
+1s Warning Limit: 26.11

 -2s Action Limit: 7.396
+2s Action Limit: 32.34

Mean: 19.87
CV: 31.40%Sigma: 6.237
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2011 19.2Nov 17 -0.67 -0.1074 02-5818-9266 11-0569-2532 NewFields1 15:00

19.2Dec 3 -0.67 -0.1074 07-1663-2602 04-1116-2487 NewFields2 13:00
2012 16.1Jan 27 -3.77 -0.6045 06-7921-9387 00-8363-6930 NewFields3 15:35

21.3May 2 1.43 0.2293 15-3413-2419 20-0749-4984 NewFields4 14:45
14.3Oct 5 -5.57 -0.8931 11-8705-5892 02-1881-7753 NewFields5 17:30
27.7Nov 9 7.83 1.255 (+) 10-9947-7092 19-0937-6517 NewFields6 16:50
34.521 14.63 2.346 (+) (+) 09-5241-8709 06-2623-5934 NewFields7 17:40
17.6Dec 7 -2.27 -0.364 07-1944-1107 09-2382-2727 NewFields8 18:00

2013 16.2Mar 29 -3.67 -0.5884 15-6629-7016 08-5086-4918 NewFields9 17:30
12.9May 9 -6.97 -1.118 (-) 05-2515-0422 04-5846-5135 NewFields10 17:15
10.5Jun 13 -9.37 -1.502 (-) 20-5493-9860 10-1570-8714 NewFields11 14:35
17.4Aug 2 -2.47 -0.396 02-5761-9711 13-4375-7151 NewFields12 16:55
18.516 -1.37 -0.2197 03-1026-2061 12-6474-8877 NewFields13 17:05
20.923 1.03 0.1651 03-7016-3962 14-4501-9544 NewFields14 15:30
32.5Nov 20 12.63 2.025 (+) (+) 16-5818-2880 00-8858-9367 NewFields15 16:40

2014 26.8Jan 20 6.93 1.111 (+) 03-8316-8468 09-5333-7337 NewFields16 16:30
20.6Feb 7 0.73 0.117 01-5915-8877 03-5403-0899 NewFields17 16:45
15.119 -4.77 -0.7648 20-2231-9789 00-8190-7911 NewFields18 17:40
20.7Apr 4 0.83 0.1331 20-1389-1099 16-6973-6554 ENVIRON19 16:50
15.4Jun 12 -4.47 -0.7167 04-7381-4293 18-4981-0150 ENVIRON20 15:19
12.9Jul 2 -6.97 -1.118 (-) 16-0856-1779 03-2378-2904 ENVIRON21 15:45

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 21:35 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Menidia beryllina (Inland Silverside)
Protocol: EPA/821/R-02-012 (2002)

Material: Unionized Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 0.2254
+1s Warning Limit: 0.6292

 -2s Action Limit: 0.02354
+2s Action Limit: 0.8311

Mean: 0.4273
CV: 47.30%Sigma: 0.2019
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2012 0.3118Oct 5 -0.1155 -0.5721 20-0252-0929 11-4480-5563 NewFields1 17:30

0.3047Nov 9 -0.1226 -0.6072 06-8912-5820 01-4372-5731 NewFields2 16:50
0.66421 0.2367 1.172 (+) 13-3564-1765 19-0701-8478 NewFields3 17:40
0.1255Dec 4 -0.3018 -1.495 (-) 09-7399-9766 06-6988-4971 NewFields4 16:40
0.33287 -0.09451 -0.4681 08-3888-7269 05-7696-0069 NewFields5 18:00

2013 0.4391Mar 29 0.01181 0.05847 20-7362-7128 15-1784-9888 NewFields6 17:30
0.3759May 9 -0.05141 -0.2546 17-2216-3359 13-3747-6067 NewFields7 17:15
0.319622 -0.1077 -0.5335 20-3854-2322 05-4600-3511 NewFields8 13:00
0.3442Jun 13 -0.0831 -0.4116 06-7935-4299 19-7954-2799 NewFields9 14:35
0.6794Aug 2 0.2521 1.248 (+) 07-4827-6187 16-5847-1989 NewFields10 16:55
0.618916 0.1916 0.9492 02-7670-7538 12-6858-1224 NewFields11 17:05
0.977623 0.5503 2.726 (+) (+) 02-7931-2327 08-6196-8679 NewFields12 15:30
0.331Nov 20 -0.09634 -0.4772 00-5670-8889 03-4956-3533 NewFields13 16:40

2014 0.3468Jan 20 -0.08053 -0.3989 10-4601-7006 03-8347-2013 NewFields14 16:30
0.6246Feb 7 0.1973 0.9774 06-3386-1201 18-4306-3796 NewFields15 16:45
0.517819 0.09052 0.4483 15-4176-2850 17-3589-9306 NewFields16 17:40
0.4667Apr 4 0.03937 0.195 10-3853-0984 12-8741-3238 ENVIRON17 16:50
0.334Jun 12 -0.09333 -0.4622 06-0659-9100 16-2602-7223 ENVIRON18 15:19
0.1769Jul 2 -0.2504 -1.24 (-) 01-9725-8507 06-3470-5790 ENVIRON19 15:45
0.255528 -0.1718 -0.8508 02-6034-2660 02-2479-8936 ENVIRON20 15:10
0.2305Dec 5 -0.1968 -0.9749 11-6424-3662 18-1629-4264 ENVIRON21 15:25

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 21:35 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Menidia beryllina (Inland Silverside)
Protocol: EPA/821/R-02-012 (2002)

Material: Unionized Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 0.2222
+1s Warning Limit: 0.5266

 -2s Action Limit: 0.07
+2s Action Limit: 0.6788

Mean: 0.3744
CV: 40.70%Sigma: 0.1522
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2011 0.362Nov 17 -0.0124 -0.08147 17-3808-7563 18-1085-6875 NewFields1 15:00

0.392Dec 3 0.0176 0.1156 03-4597-8397 14-2469-1316 NewFields2 13:00
2012 0.545Jan 27 0.1706 1.121 (+) 16-8421-0766 20-3901-9455 NewFields3 15:35

0.258May 2 -0.1164 -0.7648 14-7614-0254 04-4063-9462 NewFields4 14:45
0.189Oct 5 -0.1854 -1.218 (-) 20-0252-0929 02-8082-6967 NewFields5 17:30
0.278Nov 9 -0.0964 -0.6334 06-8912-5820 10-0353-5749 NewFields6 16:50
0.57121 0.1966 1.292 (+) 13-3564-1765 21-3816-3119 NewFields7 17:40
0.268Dec 7 -0.1064 -0.6991 08-3888-7269 18-3798-1139 NewFields8 18:00

2013 0.314Mar 29 -0.0604 -0.3968 20-7362-7128 00-7877-4581 NewFields9 17:30
0.347May 9 -0.0274 -0.18 17-2216-3359 18-1799-7373 NewFields10 17:15
0.207Jun 13 -0.1674 -1.1 (-) 06-7935-4299 16-2815-3647 NewFields11 14:35
0.442Aug 2 0.0676 0.4442 07-4827-6187 17-9598-2969 NewFields12 16:55
0.47316 0.0986 0.6478 02-7670-7538 06-1736-3232 NewFields13 17:05
0.79523 0.4206 2.763 (+) (+) 02-7931-2327 13-4467-3069 NewFields14 15:30
0.239Nov 20 -0.1354 -0.8896 00-5670-8889 10-6934-5345 NewFields15 16:40

2014 0.267Jan 20 -0.1074 -0.7057 10-4601-7006 14-5438-2451 NewFields16 16:30
0.575Feb 7 0.2006 1.318 (+) 06-3386-1201 08-9520-2984 NewFields17 16:45
0.34919 -0.0254 -0.1669 15-4176-2850 15-8957-5109 NewFields18 17:40
0.323Apr 4 -0.0514 -0.3377 10-3853-0984 21-2079-5003 ENVIRON19 16:50
0.294Jun 12 -0.0804 -0.5283 06-0659-9100 11-9023-9776 ENVIRON20 15:19
0.157Jul 2 -0.2174 -1.428 (-) 01-9725-8507 07-4951-4035 ENVIRON21 15:45

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Summary Report Report Date: 03 Jan-15 21:27 (p 1 of  1)
Test Code: 7AA6FCB0 | 20-5776-4016

Reference Toxicant 96-h Acute Survival Test ENVIRON

Batch ID: 12-9412-6111
Start Date: 05 Dec-14 15:25
Ending Date: 09 Dec-14 14:10

Test Type: Survival

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Menidia beryllina

Source: Aquatic Biosystems, CO

Analyst:

Age:

Sample ID: 15-0332-0907
Sample Date: 05 May-14
Receive Date: 05 May-14

Code: 599ADB4B

Sample Age: 214d  15h
Source: Reference Toxicant
Station: p140505.48

Client: Internal Lab
Project: Reference ToxicantMaterial: Total Ammonia

Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID MethodPMSD TU
<10.4 10.4 NA09-9576-9742 Dunnett Multiple Comparison Test25.4%Proportion Survived

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Methodmg/L TULevel
EC50 10.89 8.802 13.46Proportion Survived04-6704-7736 Trimmed Spearman-Kärber

Control Type Mean Min Max Std DevCount CV%Std ErrC-mg/L

Proportion Survived Summary

95% LCL 95% UCL %Effect
0 Dilution Water 0.9333 0.9 1 0.057743 6.19%0.033330.7899 1 0.0%
10.4 0.5 0.3 0.7 0.23 40.0%0.11550.003172 0.9968 46.43%
17.2 0.1333 0 0.2 0.11553 86.6%0.066670 0.4202 85.71%
30.8 0 0 0 03 00 0 100.0%
45.5 0 0 0 03 00 0 100.0%
58.6 0 0 0 03 00 0 100.0%

Control TypeC-mg/L

Proportion Survived Detail

Rep 1 Rep 2 Rep 3
0 Dilution Water 1 0.9 0.9
10.4 0.7 0.3 0.5
17.2 0 0.2 0.2
30.8 0 0 0
45.5 0 0 0
58.6 0 0 0

Control TypeC-mg/L

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3
0 Dilution Water 10/10 9/10 9/10
10.4 7/10 3/10 5/10
17.2 0/10 2/10 2/10
30.8 0/10 0/10 0/10
45.5 0/10 0/10 0/10
58.6 0/10 0/10 0/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Test Data Worksheet Report Date: 03 Jan-15 21:26 (p 1 of  1)
Test Code: 20-5776-4016/7AA6FCB0

Reference Toxicant 96-h Acute Survival Test ENVIRON

Protocol: EPA/821/R-02-012 (2002)
Species: Menidia beryllinaStart Date: 05 Dec-14 15:25

Sample Date: 05 May-14

Sample Code: 599ADB4B

Material: Total Ammonia
Sample Source: Reference Toxicant
Sample Station: p140505.48

End Date: 09 Dec-14 14:10

RepCode PosC-mg/L # Exposed # Survived Notes

101 15D0 10

102 8D0 9

103 6D0 9

101 210.4 7

102 1210.4 3

103 1310.4 5

101 1417.2 0

102 117.2 2

103 717.2 2

101 1830.8 0

102 930.8 0

103 1030.8 0

101 1145.5 0

102 345.5 0

103 1645.5 0

101 1758.6 0

102 458.6 0

103 558.6 0

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



CETIS Summary Report Report Date: 03 Jan-15 21:34 (p 1 of  1)
Test Code: 4564F2CE | 11-6424-3662

Reference Toxicant 96-h Acute Survival Test ENVIRON

Batch ID: 20-5394-1622
Start Date: 05 Dec-14 15:25
Ending Date: 09 Dec-14 14:10

Test Type: Survival

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Menidia beryllina

Source: Aquatic Biosystems, CO

Analyst:

Age:

Sample ID: 13-7623-3165
Sample Date: 05 May-14
Receive Date: 05 May-14

Code: 5207A6CD

Sample Age: 214d  15h
Source: Reference Toxicant
Station: p140505.48

Client: Internal Lab
Project: Reference ToxicantMaterial: Unionized Ammonia

Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID MethodPMSD TU
<0.22 0.22 NA16-2323-1739 Dunnett Multiple Comparison Test25.4%Proportion Survived

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Methodmg/L TULevel
EC50 0.2305 0.1857 0.2861Proportion Survived18-1629-4264 Trimmed Spearman-Kärber

Control Type Mean Min Max Std DevCount CV%Std ErrC-mg/L

Proportion Survived Summary

95% LCL 95% UCL %Effect
0 Dilution Water 0.9333 0.9 1 0.057743 6.19%0.033330.7899 1 0.0%
0.22 0.5 0.3 0.7 0.23 40.0%0.11550.003172 0.9968 46.43%
0.367 0.1333 0 0.2 0.11553 86.6%0.066670 0.4202 85.71%
0.516 0 0 0 03 00 0 100.0%
0.608 0 0 0 03 00 0 100.0%
0.624 0 0 0 03 00 0 100.0%

Control TypeC-mg/L

Proportion Survived Detail

Rep 1 Rep 2 Rep 3
0 Dilution Water 1 0.9 0.9
0.22 0.7 0.3 0.5
0.367 0 0.2 0.2
0.516 0 0 0
0.608 0 0 0
0.624 0 0 0

Control TypeC-mg/L

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3
0 Dilution Water 10/10 9/10 9/10
0.22 7/10 3/10 5/10
0.367 0/10 2/10 2/10
0.516 0/10 0/10 0/10
0.608 0/10 0/10 0/10
0.624 0/10 0/10 0/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Test Data Worksheet Report Date: 03 Jan-15 21:34 (p 1 of  1)
Test Code: 11-6424-3662/4564F2CE

Reference Toxicant 96-h Acute Survival Test ENVIRON

Protocol: EPA/821/R-02-012 (2002)
Species: Menidia beryllinaStart Date: 05 Dec-14 15:25

Sample Date: 05 May-14

Sample Code: 5207A6CD

Material: Unionized Ammonia
Sample Source: Reference Toxicant
Sample Station: p140505.48

End Date: 09 Dec-14 14:10

RepCode PosC-mg/L # Exposed # Survived Notes

101 12D0 10

102 4D0 9

103 15D0 9

101 90.22 7

102 30.22 3

103 110.22 5

101 70.367 0

102 130.367 2

103 80.367 2

101 170.516 0

102 160.516 0

103 50.516 0

101 100.608 0

102 60.608 0

103 10.608 0

101 20.624 0

102 140.624 0

103 180.624 0

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



To convert Total Ammonia (mg/L)  to Free (un-ionized) Ammonia (mg/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mg/L) salinity (ppt) pH temp (C) temp (K) i-factor Mod NH3U (mg/L)
Target / Sample Name Actual 22.9 8.0 24.1 297.26 9.3053 #VALUE!

Example 3.5 2.000 10.0 7.5 5.0 278.16 9.2750 0.008
1 9.26 1

2 9.27 2

3 9.28 3 17 10.4 30 7.8 20.5 293.66 9.3242 0.220
4 9.29 4 25 17.2 30 7.8 20.6 293.76 9.3242 0.367
5 9.30 5 35 30.8 30 7.7 20.4 293.56 9.3242 0.516
6 9.32 6 50 45.5 30 7.6 20.4 293.56 9.3242 0.608
7 9.33 7 65 58.6 30 7.5 20.4 293.56 9.3242 0.624
8 9.34 8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Integer: I-factor

CLIENT: POLA Date of Test:

Test Type: Menidia RT

COMMENTS:

05-Dec-14

PROJECT: Everport

y = 0.0003x2 + 0.0091x + 9.2502
R² = 0.9934

9.25

9.26

9.27

9.28

9.29

9.30

9.31

9.32

9.33

9.34

9.35

1 2 3 4 5 6 7 8



Q e NvlnoN

txlt
rz lt

O5hill(9t? k

96-Hour Meni.diu beryllina
Reference Toxicant Test

'?iLo,iros. +s
Replicates: 3 Study )recior; to""t'otioh,r 

s
Dilution Water Batch:
{sN\r &t+,b\

o'eWg^Wg1.b Associated T€st(s): No. oforganisms: 10

Toxicant:
Ammonium chloride

LolNumber:
12t4c93 2

Date Dilutions Prepared:
,2 <.1\

Initials: VA
Target
Concentrations:

Quantity of Stock:
Target:

See SDikins Worksheet

Quantity of Diluenl:
Target:

1200 mL

65 ppm Actual: L Actual: L

Reference toxicant concent?tions are 50, 35,25, and 17 ppm.

0 Hours n"t",tz[o{14.f wo ri.",12]! ] r'iti"r",,1v Srart Time: $)( ntiAffi
STOCK

Control t7 35 50 65

D.o. (ms/L) 'f . a- 't'" J -1 1
1 '.t ?.3

Tempe.ature 'b.s ,LO.G 'Lo"+ nb.+ 'L0,4
Salinity 1o aD Ao Xo Xo Ao
pH a,\ ?" t" -1 ,4 f.\0 f,J

24 Hours o""' t2/ota/t \ werime: t\lo lReplicare: I ]r'iti"r", cJv
STOCK

Control 17 25 35 50 65

D.o. (ms/L) ?.r ?j- n.l ?.1 '1 l1. I

Temp€ratlue no,L 1^3 Lo,4 '2'o. Z ao.2
Salinity /'7 .

JD JO 3o io 3o JO
pH $.0 -+.q +.1 ?.$ ?B 2.n

24 Hours Date: Time: Initials:

Control t'7 25 35 50

No. Alive Rep i Io 9 rtr
eq{":qt,'! -,A) O(r;) O tto\

No. Alive Rep 2 t0 t0
t +o 1tt \ t,r) 0ab) o t.t^

No. Alive Rep 3 l0 Y pgty to 6au\ q IL) ?to) oL@ )

@dUv lt[p 75 qee.- Qtfr



Q rNvrnoN
9 6-Hoar Menidia b ery llina

Reference Toxicant Test

48 Hours Da'e:lUdZlW lwQrirne:1200 Repticare: I lrn;riur., .)u
STOCK

Control t'7 25 50

D.o. (mg,a-) -r,J 7.< 7,0 A.o
Lo,\ 1r.j .LO,S 'Lo 5

Salinity 30 'J0 JD 3o
pH 9.0 8,0 v.1 2.q

48 Hours oate:9lo{f16, ri-"' 120 Initials: \)v
Control t7 25 50 65

No. Alive Rep I Lo \o bt F(u
No. Alive Repi' ? to 5t'J b [jJ fl C,\
No. Alive Rep 3 4(r) q vt3) 6Cq'

72 Hours Date: \7l09ll+ lwori*., 0(ot Replicare: j lrn;riur", Ju
STOCK

Control t'7 25 50

D.O. (mg/L) \0.1 U.le u.g
Temperature 'LO,+ 1o* 'Lo.+
Salinity il jl 3l
pH a.q 7.?, -+g

72 Hours oate: lzlX f t! Initials: t4./
Control 1',7 25 50 65

No. Alive Rep 1 /D 1(,\ 6Lc\
No. Alive Rep 2 f (,\ 3(z) z(q)
No. Alive Rep 3 1 5(r\ z('(\



Q eNvrnoN

A-*', 4a ,r,?
(Q tev b

9 6-Holr Menidia b*y I lina
Reference Toxicant Test

Fail

96 Hours Datet n 14 I woriln., /ZzJ'l nepticate: I I rni,iur', '&
STOCK

Control t1 2sk 35 50 65

D.O. (mg,{-) 6.6 rz 1.9 1
Tempemture 7.0.5 Zo,6 70,Ll
Salinity )a) j6 I
pH 1.C '7 olt, I

96 Hour Survival
Data

End rime: 
lq l0 Iflina's; (Q

Control l'7 25 50

No. Alive Rep I LO 70)
No. Alive Rep 2 q 3 z
No. Alive Rep 3 q s ?



tJ rNvtnoN Ammonia Reference roxicant spikins wo*sneet

Menidia NH3 RT
Actual Reading

4560
Assumptions in N4odel

Stock ammonia concentration is 9,000 mg/L = 9 mg/mL

Test Solutions
Volume ofstock to reach desired

concentration
Measurcd

Concentration
Desired

Concenlration
Volume

mq/L mq/L mL mL stock to increase
o.oo 0 1200 SALT WATER

17 1200 6.7't1
25 1200 9.868

30,3 1200 13.816
4,'s 50 1200 19.737
.\_r( (- 1200 25.658
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Repod D:E: PM4 151451( 1d 1)

Preller| EP,em.@{l?c@a
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Stri!t:
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CETIS OC Plot pePnDa@ 2Mryn5! e(i d 0
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cETls Qc Plot tutsdD*r 2M+r5! s ll d 1)
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CETIS Summary Repon 2u415r50(p 1d r)

T6lTyF:suiid

Biio:NdApp|€bh
source|lq€eBbsFlgfuoA'e:

P.oJeL tuGcneron€d

LoYe|n9]1gs%Lclss.iuclr

c-nE^
oom%@

c.hgtrcolbrype

*.," Jv * up



CETIS Test Data Worksheet

sFd6: M8idbedha

o_M



cETIS Summary Report ,2M',.|5!qlp'd D

'6t'yp6:s!llmAia|Fl:Pro&.or: EPM2lRe{r2(r0@)

sou@:As,.36Fl!nsco

s:nploAgo|$s'h

bdng^lsLcl95%UcLru

cngrlconudr,F

o""*, {t *, $p



CETIS Test Data worksheet

sEnDab:aApd5]720
Predr EPM2TR@{]2 (20@)

,N-



f@16;i. 1

:;l -,4 rc

til /
t l,/



r] eNvrnoN 96-Hour Menidia Ammonia Reference Toxicant Test

a

4,9 I tq.D 1 1s
<4.6 tr.t z9 1'1

1.1 'L0.t -1 v
1.x at.6 1.1
q, .L zq 1.1

",1
-1. 6

pt.a ?oA

D$4\ |Y,

*, 51ot

"" tszt

1 3o 1 4.1
LA,C 7o

VL 1,0 ? L"1 1..1
La? 3o +1

Diruhon Prcprr on (Meird,a N|r FT sp I ie woashed)



Q eNvrnou 96-Hour Menidia Rete'ence Toxicanl Test

Tmer1S35 '''" r'"ii
s (oz
L.3o

rime lLt(

IO a to b lo v
a lo E io ID

(o b
o lo o lo E

t) o lo o l9
o s ?, ? + q
o l0 b 6 1

1o o to o
() lo o B L o o

IO a lo o ? 1J +
o q a L

t0 a) lo 0 b
tA o q \, 3 o
tA a q 3 3 j

O a '1 3 o
a s- t P 0

tt) a 3 t I
a v to

l z 6 g

o
4 7 p s

ta
o la
e)

a r0
INIT I JV



Q eNvrnox

R€fe'enoeroxrcanlrD: {t403-0,f.{{

Menidia NH. RT

Sl@k amfronia @n€nirar on is 9 000 mg/L = 0 mghL

Ammonia Rete re n ce Toxicant Sp iking Worksheet

-_'il--

volude oI stoc* to reach d6lrcd

tlL L



Biological Testing Results for Everport Container Terminal 

APPENDIX B-7.3  Mytilus galloprovincialis Water-Column Test 

ENVIRON REPORT#062515.01



rJ eNvnor't BIVALVE LARVAL DEVELOPMENT
SU' \DED PARTICULATE PHASE ENDPOINT DAT/ 1EET

0wu. luJ rt[zr/r4



rJ eNvrnoru BIVALVE LARVAL DEVELOPII/IENT
SUS'-\DEO PAR'iICULATE PHASE ENDPOINT DAT/ "'IEET

i.l : 1t?,, *
t ' 1z' Itrl

3 Zlt I
'I o 9 ('1-

u 149 7o

' 1o4. la
t\( rl

3tu (1
''39])_ _ _i

13#+

" )L9 tf
" 3t{ Zo
u lol L)

' 3s t- 11

, 6? Lo

,1 Lr
t;;';t
z't /x

5uc,-1t/ty
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PRETEST /

Comments:

(j ENVTRON

Ammonia and Sulfide Analvsis Record

jus!+]. FI\AL / OTHER (circle oDe, DAY of TESTr 1Q
rQVERLYT\C)(OV) / PORE\ ATER ( PW) (circle one)\.,.-----_______---

Client/Project:

?OLA IE
Organism:

Q^,I r!.\ 5€l.
Test Duration (days):

I

Calibration Standards TomDerature Sample temperature should be within
1l'C ofstandards temperature at time
and date ofanalysis.

Date: Temperature:
rn tl

Sample ID or
Description

Conc.
or Rep

Date of
Sampling and

Initials

Ammonia
Value
(ms/L)

Temp
Dale of

Reading and
Initials

Sample

(YN)
pH Sal

(ppt)
Sulf.
mg,{-

.\ll 6 r\ | t1{ r+ tlE 0 ()o zt.6 It\\qlrq tv N

*^) luo/ 000 xt.6
bMrrl \4 . z l'l 0.00 zt.Ll

t12 I a. oo zt.q
So '1. (t.Lc\l Lt. b
(o-\{. V 0.aq0 Lt. o v {



{ rruvrnoN
Ammonia and Sulfide Analvsis Record

Client/Projectl Organism:
ulTtLts <P,

Test Duration (days):
L 6aY,rP,LAI eveapoer

PRETEST /

Comments:

tN lTlA!_LJ4f,JD / oTHER (circte one) DAy of TEST:
oy4filllc-iOO/ / poREwATER (pw) (circle one)

Calibration Standards TemDerature Sample remp€ratue should be within
1i "C of siandards temperature at time
and date ofanalysis.

Date: Temoerature:
tllz r I t.( 2-t,l'c

Date of
Sampling and

Initials

rrlzrlr< <r.r*



r] rNvrnoN

ELUTRIATE PREPARTION WORKSHEET

ELUTRIATE PREPARED FOR: (CIRCLE OR

FISH ACUTE

VJ

MYSIDACUTE

DILUENT SOURCE: (Y/N)

PROJECT SITE WATER

OTHER-

LABORATORY WATER
t'o' b*ru\^. z. wnn-g.re . PG ILAB 

rDr 
P l+rs 30. o\

'STANDARD ELUTRIATE IS PREPARED AT'1 PARTSEDIMENT TO4 PARTS WATER*

ELUTRIATE RATIO SELECTED:

TOTALVOLUME OF ELUTRIATE PREPARATION VESSEL:

VOLUME OI: SEDIMENT PER SAMPLEI

VOLUME OF DTLUENT:

TOTAL NUMBER OF PREPARTION VESSELS PER SAMPLE:

l:'
td.bo mL
l8o ,nL
??o vrL

SAMPLE: TIME SPIN START:
TIII]= S:TTLE

START:

TIME OF
ELUTRIATE

COLLECTION:

VOLUME
RECOVERED:

CENTRIFUGED
(YrN)

DMMTA ' 2 oq 3S N+ \ btb tslco.nL t



qJ ENVTRON ORGANISM RECEIPT LOG

Date:

\\l\1{r+
Batch No.

T\ +Y}\
Time:

oq 3s
Organism / Project:

Mqftr\"o J ru *FJ

bn Fi\a
lnYoite Attached

Phone:on F,ta i

Contact:

o"^ fiu
Source Batch:

Condition of Organism

btcA
Approximate Size or Age:

B of L (Tracking No.)

t?'iSXVgGb[3lo\)clt>l
Condition of Container: Received By:

Mr\ 43

Container
(lnclude units

Technician
(lnitials)

,o-5



tj f NVtnON BTvALVE LARVAL DEVELoeMENT- SUSPENDED PARTICULATE PHASE ENDPOINT DATA SHEET

Mytilus sp. (mussel)

Porl Gamble lncubator

zERO-TrME (PRE) 0%

1 11( slsll-s 0R*
2 >v2.

) 11 t{

4 J.11

'5

)bl

0%

,| al q

781 >

'l u1 .>
4 Lt> -i

2b1 2.

DMMU-1,WATER-
100 ./"

,|

711 b
4toL-D I 7
Lql E

UE q

a-1.' L v N

O viu 6-. )\o 6D.



€ eNvtRoN BIvALVE LARVAL DEVELoPMENT- SUSPENDED PARTICULATE PHASE ENDPOINT DATA SHEET

Mytilus sp. (mussel)

DMI\4U-1/.

Dlv,lMlJ,l /.

DMMU-1 /.

DMi'UI /.

)Ae W
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PO],A

TEST ORGANISM SPAWNING DATA

Mytllus sp. (nussel)

'*rl- st"lfuA IStqt:-
\.io.tS \.jo.ls

4HftItrt""a ta6 ILAS

a v/ b6r'

t4? S
*loo'q

>q1t A,v

4 Degrees Celsius - dark

4:1 seaHate r : sedinent ratio

25 mL sherl vials

10 nL etutriate/seawate!

2{eT

31 ^too i 31o() etS'/*L
re vo,sF.,!FcErw-Dr\rn, Apcnh^@.vo_uvcrIrsrcc^oc\s.fr) Ie?oofyo: o.71 .t@ 1"1:1 

,::1:

^ tl\a\ |u.tvv^v

(AdsrEo sr@K Ererw. NN@.v

aa'ozj

ltLts tb,.l nut)' Rh NK



rl e uvrnoN

ELUTRIATE PREPARTION WORKSHEET

ELUTRIATE PREPARED FOR: (clRCLE OR DESCRIBE)

MYsrDAcurE FrsH AcurE @t OTHER

LABoRAToRY wArER-!L
CLIENT ID:

Dkn*, - | - t Jo(?( - t<032-6.O1

'STANDARD ELUTRIATE IS PREPAREDAT 1 PART SEDIMENTTO 4 PARTS WATER'

ELUTRIATE RATIO SELECTED:

TOTAL VOLUME OF ELUTRIATE PREPARATION VESSEL:

VOLUME OF SEDIMENT PER SAMPLE:

VOLUME OF DILUENT:

TOTAL NUMBER OF PREPARTION VESSELS PER SAMPLE:

q

IOOO n.c
lqO tu4,1-'Lu M"L

SAMPLE: TIME SPIN START:
TIME SETTLE

START:

TIME OF
ELUTRIATE

COLLECTION:

VOLUME
RECOVERED:

CENTRIFUGED
(Y/N)

I bfiu-I O 
clso l07o to.to .vaaoaL



Q rruvnoN OR.GANISM RECEIPT LOG

Date:

4tPhs

I tme: Batch No.

T31\bz
Organism / Project:

lilyllks (E,a1",+
Sourc'e / Supplier:

Tayb,9'l4'sh
Phone:l

0,aFle
Contact:

No. Orderedi

lbrlJ^
No. Received:

=-/ 
r

Source Batch:
Collection date, hatch date, etc.):

*lbc{./ v/zsls
Condition of Organisms:

GurJ

Approximate Size or Age:
(Days from hatch, life stage, size class, etc.):

Malf
Shipper:

UYS
B of L (Tracking No.)

x3 w bgE 07 3v90716'
Gondition of Container:

G""J
Received Bv:

,/1_

Container D.O.
(ms/L)

Ternp.

fc)
Cond. or Sal.
(lnclude Units)

pH
(Units)

Number
Dead or

Moribund

Technician
(lnitials)

v

Notes: t? Qetctp) A,u_r--



CETIS QC ptot
29 DeG1410:17 ( 1 ot 1J

Mussel Shett Devetopment Test
Arl iilatching Labs

EPAJ600/R-95/1 36 (1 995)
lvlylilus gattoprcvinciatis (Aay Mussel
Combircd Pfoponion Normal Refercnce Toxicant-REF

M!s*l Shett Devetopmenr Tesr

EeSi
Sigma: 2.058

Count 20

cV: 37.A0y.

-lsWarning Limir 3.387
+1s Warnins Limir 7.503

-2s Action Limit: 1.329
r2s action Limic 9.561

;'^L"il il:]":;']fl: ,T,:* fiL :ir:" *"'""n o"'" I""r:-. Ana,vsis,D Laboctory

? ap, . ooo iiou ;;; il:?" ?ijlSi.liil lljlSrllffX:H:F3 May 9 17:1s 4.s27 -0.5183 -0.2518 oo_iiuogoii ,u_oror_oeo2 NewFierds4 Jur 1 19:Oo 2.s95 -2.ss -1.239 Cl tg+get_iilo ,.-oruu_Oega 
""*0,",0"

5 j7 17..ss 4.313 -1 132 _0.5499 re_zlie_riii oo,azso-zzzs r!"*ri"ro"6 Aug 7 jgroo 4 051 _1.394

' zu re,ss u.ois .;" ;""#; f:::i:ff: 3::::;];::W:;:[:8 Sep 6 ft:55 7.413 1.968 0.9563 rS_gezO-qJO os++oz_tezz NerrietOs9 oct 16 2o:i5 7.s13 2.368 1.i5 (*l oo_tuso_09r6 ;2{933_8680 NewFietds10 Nov 23 17:2s 6.0s2 0.646s 0.3141 ,o_zios_8i6i L-o.r*ss2o Nu,r,"td"11 2ot4 Jan I 1g:22 2s22 -2.qa -1.418 Cl tz+ose_ioas ;6-€566_9998 NewFietds12 15 ft!' 6.625 1.18,.e ,z .,u,+i ii,i ni* o.offi, 
l:i:g.l::l ff:#fi:: l:;ii:i::'t4 2s 2a:20 s.oB 3.523 1]36 f.l ,+_zuio_iui+ or-r"o,_t2", tt"*riuE"15 Feb 14 1s:45 6.063 0.61a 0-3003 oqgiiioioi ;oooorr+86 NewFietds16 [4 5 19:35 4.03 -1.415 _0.6876 Oo_tlZS-agsa Ooo8qe-a:o8 NewFietds'17 Apt 4 19:30 3.s94 r.8s1 _0.0993 oooaro_gnos ir_"0,a*71 NewFietds18 Jun 6 18:15 2.465 -2.9a -1.44g G) 06_9491_1560 1231s2_e677 ENVTRON19 Aug 20 18:55 4_595 -0.A497 4-4129 oa_:oo*iii rr,roos-r075 ENVTRON20 25 jer4s 9.954 4.soe 2t:1 t_f f_f re_uiioassa oa*rru-nuuo aNr*o"21 Nov 19 i7:40 1.963 ,3.582 -1.741 C) 16€497_0143 19-4546-4847 ENVTRON
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CETIS QC Plot 29 Dev1410:17 (1ot 1)

ltlussel Shell DevetoDment Test Allllatching Labs

EPA,/600/R-95/1 36 (1995)
Organism: rMytilus gatloprcvinciatis (Bay t\rtussel
Endpoint combined proponion Nomar Reference ToxicanlREF

Mu*l Sh€ll tterelopmett Tesr

Sisma: 0.969
Count: 20
cV: 31-90%

nsWarning Limit: 2.068
+1s Warnins Limi! 4.006

1.099

4.975

Quarity Controt Data

Point Y€ar Month Day Time
1 2013 Mar 26 18:i5
2 Apt 3 O:OO

3 lvay 9 17:15
4 Jut I 19:OO

5 17 17:55
6 Aug 7 19:OO

7 28 t6:55

QC Data Delta
{si oses
3.85 0.813
2.65 -0.187
1.46 -1.577

3.05 0.013
2.79 -0_247

2.39 -0.647

3.6A 0.643
4.445 1.408

3.64 0.603
1.44 -1.557

2.32 -0.717
4.16 1.t23
4.99 1.953

3.5 0_463

2,27 -0.767
2.22 -0.817

1.93 -1.107

2.62 -A.417

348 0..143

1.3 -1.737

10-3604,5723
00-63€0,9095
1 9,5961-2730
'l 8-2536-1347

o4-77A84A43
19€611,9162
1 5-9826-4846

06-159G0976
.l o-7309-8662

1 7-8058-€048

13€807-1804
r 3-2808-9359

(+) 14-2680,8854

00-9581-0604
ao-147U4954
00{374-9463
0G9491-1560
03-3666{351
18-5120-4553

16S497-0143

L!!9EtoL

ENVIRON

ENVIRON
ENVIRON

ENVIRON

8
9

10

11 2014
12

t3

16

17

18

19

!r9r.
0.6017
0.439
-0.193
-1,627
0.01342

-o.2549
-0.6677

0.6636
r.453
0.6223
-1.607
,0.7399

1.159

2.O15

0,477a
-0.7915
0.8431

-1.142
-0.4303
o.4572
-1.793

01-1639-1779
13-5448€759
00-7540-8630
20,91 60-8614

04-3468-0815
1A-4631-2521

06-3129-4473
11-151 1-0674

1 1,9282-8356
17-7125-UA1
14-0659-1 1 38

20asa8-72a7
09-9457€825
19414+0794
'14-2175-7836

06,91 88-5839
13-5593,8276
1 5-1 591,7876
02-577 1-3266

02{328-1110
01-0463,0999

Warning Action Test tD

03€532-3895

Oci
6 '18:55

16 20:15
23 17:25

a 14.22
'15 18:45

22 1a:47

25 2O:2O

i,4ar 5 19:35

A$ 4 19i30
Jun 6 1a:15
Aug 20 18:55

20 25 19:45
21 Nov 19 i7:40

000-173-r87 I CETISfl v18.7.16 o"u,r",,JV *, ltf,



CETIS QC Plot 29Deo1410:19( 1of 1)

llussel Shell Development Test

Test Type: Development-Sutuival

Protocolr EPA,/600/R-95/136(1995)
Organismr r',,lytilus galloprovincialis (Bay Mussel

Endpoint CombinedProponionNomral

Material: UnionizedAmmonia

Source: ReferenceToxicanl-REF

Musel shell DeveloDhent Test

Rag,

Mean: 0.07694

sigma: 0.03756

-lsWarningLirnit: 0.03938

+lsWaming Limit 0.1145

-2sActionLimit 0-00182

+2sAction Limit: 0.1521

i zorg t"1ar

5
6 Aug

a Sep
9 O6t

11 2014 Jan
12

13

18 Jun

2A

21 Nov

0.1079 0.03094

0.1164 0.03991

0.1144 0.03746

0.07187 -0_00507

o.o54a -0_02214

0_06027 -0.01667
0.07491 -0.00204
0.08923 0.01229

0.0914 0.01446

0.04496 -0.03198

0.01919 -0.05775

0.0814 0.004458
0.04434 -0.0326
0.08179 0.004845
0.0653 -0.01164

0.03552 -0.04142

0.06967 -0.00727
0.03982 -0.03712
0.08475 0.007807

0.1905 0.1136
0.0203 -0.05664

10-2444-9475
20$076-9735
1 4-3,150-0734

1A-4846-7294

1A-3414-5102

10-7217-0339
19€745-0030
2tw996-9247
oa.s327-9927
13-8738€674
02-3576-5336
06-9099-5939

15-7245-0453
04{859-3739
154233-5150
02-2074$026
08-9987-7352
20-1079-3686
14-9751-1227

(+) 00-8792"7s50
063984-9090

09-9596-0674
053848-1619
06-3515-6667
05-7595-2849
oa-1738-2772
06-733&0554
'16-9398.7247

134360-8251
19-95154386

02-5355,5019
17-1917$754
00-9901,2590
02-549,1-3481

09-7301-2928

16-5673-1462
13-5083€151
06-2075-501 1

12-01 35-9289

o4-1532-7472
04,9753-5531

13-7269-951 5

ENVIRON

ENVIRON

ENVIRON

ENVIRON

Qc Data Delta Sigma waming Action Test lD
26 18:15
3 0:00

9 17:15

1 19:00

17 17:45

7 19:00

28 16:55

6 18:55

16 20:15
23 17:25

A 18:22

15 18:.15

22 1a:47

25 2A:20

14 15:45

5 19:35

4 19:30

6 1al5
20 18:55

25 19i45
19 17:40

0.8238
1.062

0.9973
-0.1349
-0.5895
-0.4438
-0.05418

0_3272

0.3849
-0.8514

-1.538
0.11a7
-0.868

0.129
-0.3099
,1.103
,0.1935

-0.9882

0.2074
3.023
-1.508

(*)

(+)

000,173-187-1 CETISn v1.8.7.16
^*r",, 
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CETIS QC Plot 29 Dec-14 10 19 ( 1 of 1)

Mussel Shell Development Test AllMatching Labs

Test Type: Developme.t-Survival
Protocol: EPA/600/R-95/136 (1995)

Organism: Mylilus galloprcvincialis (Bay Mussel
Endpoint Combined Prcpodion Normal

Matedal: UnionizedAmmonia

Source: Reference Toxicant-REF

Mussel Shell Developm€nt T$t

Mean: 0.04355
Sigma: 0.017 cv: 39.00%

-1s warning L'mir: 0.02055
+lswamingLimit 0.06055

-2s Action Limit 0.00955
+2s Action Limit 0.07755

1 20'13

2
3

5

6

7

8

9
10

11 2014
12

13

15

16

17

l8
19

20
21

1194" wq!!!g
1.556 {+) 10-2444-9A75 oo-8976$127

14-24234592
1 9-5425-3899

1 1 -2659-971 9

05€701-2859
15,9321-6181

114907-1294
08-7464-1 360

2047418794
05€6249800
153876-8049
01-3042-4920
12{010-0113
203446-9116
19,2470-0896
10-8335-1484

o1-2582-7818
02-23393824
13476U2245
1444919621
04-2355-4660

Month Day Time QC Data Detta

Au9

26 18:15 0.07 0.02645
3 0i00 0.076 A.03245
9 17:15 0-071 A.A2745
1 19:00 0.036 -0.00755
17 17:55 0.039 {.00455
7 19:OO 0.042 -0.00155
28 16:55 0.036 -0.00755
6 18:55 0.0,14 0.00045
16 20:15 0.052 0.00845
23 17:25 9.027 -0.01655
A 1A:22 0.011 0.03255
15 18:45 0.035 -0.00855
22 18:47 0.037 -0.00655
25 20:20 0.045 0.00145
14 15:45 O.O37 -0.00655
5 19:35 0.02 -0.02355
4 19:30 0.043 -0.00055
6 18:15 0.031 -0.01255
20 18:55 0.054 0.01045
25 19:45 0.065 a.a2145
19 17:40 A.A14 -0_02955

1.909

1.615

-0.4441

-0.2676
-0.09118
-0.4441

0.02647

0.4971

-0.9735
-1.915
-0.5029
-0.3853
0.08529
-0.3853
-1.385
-0.03235
-a_na2

0.6147
1.262

-1.738

20s076-9735
14-3450-0734
1A-4846-7294

10-341+5102
10-7217-0339
19€745-0030
204996-9287
08-6327-9927
13-8738{674
02-3576-5336

06-9099-5939

15-7245-0453
04-0859-3739
1 5,0233-51 50

02-207+6026
08-9987-7352
20-10793686
1+9751-1227
0G.8792-7550

06-3984-9090

ENVIRON

ENVIRON

ENVIRON

ENVIRON

(+l

oov173-1a7-1 CETISfl vl.8.7.16 on,,r",, J- *, MP



CETIS Summary Report 29 DeG1410:06 (p 1 of 2)

033D609F | 16-6497,0143

Mussel Shell Development Test ENVIRON

Batch lD: 02-7927-0323
Sfart Date: 19 Novl417:40
Ending Date: 21 Nov-14 17:00

Test Type: Development-Sutuival

Protocol: EPA,/600/R-95/136 (1995)

Species: Mytilusgalloplovinciatis

Source: TaylorShellfish

Diluent LaboralorySeawater

Bdne: NotApplicable

SamplelD: 09-2254-4068

SampleDate;05May-14
Receive Date: 05May-14
sampleAge: 198d 18h

code: 36FCE7C4

l,'laterial: TotalAmmonia

Source: RefercnceToxicanl

Station: p140505.57

clientr lnlernalLab
Project RererenceToxicanl

Comparison Summary

Analysis rp Endpoint NOEL LOEL TOEL Pltirso TU
01-0463{999 CombinedPmpodionNorm
12'3890-7500 Ploponion Survived

1.3

20.1

2.63
>20.1

1.849 10 7Vo

24.3%

Dunnett Multiple Comparison Test
Dunnett Multiple compaison Test

Point Estimaie Summary

Analysis lp Endpoint 95% LCL 95% UCL TU
19-45464847 Combined Ploporlion Norm EC5O 1.863 1.855 1_871
1 7-7898-0696 Propoltion s!ruived EC5

EC10
EC15
EC20

EC25

EC40

EC50

>24.1

>24.1

>20.1

>20.1

>20.1

>20.1

>20.1

Linear Intelpolation (lCPlN)

TAC Limits
12-3890-7500

17-7898-0696

01-0463{999 Combined Propodion Nom PMSD

Passes Acceptability Cntena
Passes Accepiability Cdte.ia
Passes Acceptability Citeia

0.8511

0.8511

0.107

0.5 - NL

0_5 - NL

NL- 0_25

Combined Proportion Nomal Summary

C-mg:/L 95% LCL 95% UCL llllin Std Er St.l Dev %Efiect
0
0.573
1.3

2.63

5.36

11.1

20.1

0.8139

0.8312

0.858

0.002597
0.006061

o.6422
0.6938
o.7927
0

0

0

0

0.9655
0.9685
0.9233
0.00905
0.01351

0
0

4.7532
4.7714
0.8416
0

0.8753

0.4805

0.8883
0.005195
o.407792

0.03524
0.03192

0.01517

0.00r5
0.001732

0.00104

0.05528

o.0262A

0.002597

0.002999

7_5%

6.65%
3.06%

100.0%

49_49%

o.o0/o

-2.13%
-543%
99.68%
99.26%
100.0%

100.0%

3

3

3

3
3
3
3

0

0
0
0

0
0

0.002597

0

0

Proportion Suryived Summary

95% LCL 95% UCL tin Std Er Std Dev %Effect
0

0.573

1.3

2.63
5.36
'11_1

20.1

3

3

3

3

3

3

3

0.8511

0.8701

0.9082
0.884
0.9004
0.8788
0.8684

0.6865
0_7047

0.8504
0.705
4.5724
0.6475
0.6641

1

1

0 9661

1

1

I
1

0.7w4
0.4

0.8935
o.4234
0.7506
4.7714
4.774

0.9169
0.9325
0.9351

0.9636
1

0.9377

0.9247

0.0%
-2.240k

-6.71%
-3.47%
-5.4%

-3.26%
-2.O40h

0.03824
0-038,14

o.01344
0.04159
0.07623
0.05376
4.04748

0.06624
0.06658
o.o232A

0.07204
0.132
0.09312

o.04223

7.78Vo

7.6504

2.560

a.1syo

14.66Yd

10.6%

947%

400-1rc-147 1 CETISn v1.8.7.16 o*ro, lL *, \W



CETIS Summary Report 29 Oec-1410:06 (p2 oi 2)
633D6D9F 11fi497,0143

Mussel Shell Develooment Test ENVIRON

combined Proponion Normal Detail

C-mg/L controlType Rep'l Rep 2 Rep 3
0

0.573

1.3

2.63

5.36

11.1

20.1

Dilution Watef 0.813 0.7532 0.8753
0.7714 0_8605 0.8416

0.8416 0_4442 0.8883

0 0.002597 0.005195

0.007792 0.002597 0_007792

0

0
0

0

0
0

Proponion Suryjved Detail

C-mg/L ControlType Rep 2 Rep 3

0

0 573

1.3

2.63

5.36
11.1

20.1

Dilution Water 0.8519

0.4

0.8901

0.8649

0.9506

0.9273
o.9247

4.7844 0.9169

0.9325 0.4779

0.8935 0.9351

0_4234 0.9636

0.7506 1

0.7714 0.9377
0.774 0.9065

Combined Proportion Nomal Binomials

C-mg/L ControlType Rep 1

0
0.573

1.3

2.63

5.36

11.1

20.1

Diluiion Water 313/385 290885 337/385

2971385 339/385 3241385

3241385 325845 342845
0/385 1/385 2/385

3,385 1,385 3/385

0/385 0/385 0/385

0/385 0/385 0/385

Proportion Suryived Binomiats

c-mg/L control Type Rep 1 Rep 2 Rep 3
0

0.573

1.3

2.63

5.36

11.1

20.1

Dilution Waler 328/385 302/385 353,385

308/385 359/385 338/385
345/385 344/385 360/385

333/385 317,385 371/385

366/385 2e9A85 385/385
3s7l385 297485 361385
356/385 298/385 349/385

000-173n87-1 CETISW vl.8.7.16 oA, $N/



Mussel SheU Devetopment Test

Start Date: 19 Nov-1417:,tO
End Date: 21 Nov-1417:00
sample Date: 05 [ray-14

species: rMytilus Saltoprovinciatis
Protocot: EPAJ600/R-95/136 (1995)

Material: TotalAmmonia

SampleCode: 36FCE7C4
Sample Source: Reference Toxicant
sample Station: p1 40505.57

CETIS Test Data Worksheet

C-mg/L code Rep pos htriatDenaii] Fr;Densry fcounred #Norncr

29 Dec-1410:00 (p 1 of 1)
1G6497-01€/633D6D9F

on"ry"*-)L on, W

0D121
D21A
D35

000.173-187-l CETISn vi.8.7.16



CETIS Summary Report 29 Dec-1410:16 (p 1 of 2)

26235282 | 0639849090

Mussel Shell DeveloDment Test ENVIRON

Batch lDr 06-7743$136

StanDate: 19Nov-1417:40
Ending Date: 21 Novr417:00

T€st Typer Development-Survival

Protocol: EPAJ600/R-95/136 (1995)

Species: Mytilusgalloprovincialis

Source: Taylo.Shellfish

Diluen! LaboratorySeawater

Brine: NoiAppli€ble

Sample lD: 164767'5590

Sample Date: 05 [,by-14

Receive Date: 05 MayJ4
SampleAge: 198d 18h

code: 623588C6

lvlaterial: UnionizedAmmonia

Source: Reiercnc€Toxicant

Station: p140505.57

Client lntemalLab

Project ReferenceToxicant

Comparison Summary

Analysis lD Endpoint NOEL LOEL TOEL PMSD TU

04-2355-4660 Combined Proporiion Norm 0.014
06-0313-6726 Prcpo{ionsuruived 0.222

Dunnett Multiple comparison Test

Dunneti Muliiple comparison Test
0.029
>0.222

0.02015 10.7%

NA 24.3%

Point Estimate Summary

Analysis lD Endpoint mg,L 95% LCL 95% UCL TU

13-7269-9515 Combhed Proponon Norm EC50 0.0203 0.02021 0.02039
02 77956681 Proponio. Sutoived EC5

EC10

EC15
EC20
EC25
EC40
EC50

>0.222 N/A
>0.222 N/A
>0.222 N/A
>0.222 N/A
>4.222 N/A
>0.222 N/A
>0.222 rvA

Linear Interpolation (lCPlN)

Analysis lD Endpoint Test Stat TAC Limits
02-7795€081 Proportion Sutuived

06 0313€726 Proponion Slrvived
04-23554660 Combined Prcportion Nom

Passes AcceptabiliV Cnbria
Passes A@ptability Citeia
Passes A@ptability CiteiaPirtsD

0.8511

0.8511

0.107

0.5 - NL

0.5 - NL

NL,0.25

Combined Proportion Norma' Summary

L-mg,L uonrror rype uounr 95% LCL 95% UCL ldin Std Er Std Dev CV%
0

0.006
0.014
0.029
0_059

0.121

0.222

3

3

3

3

3

3

0.8139 4.6622
0.8312 0.6938
0.858 0.7927
0.002597 0
0.006061 0

00
00

0.9655 0_7532

0.9685 0_7714

0.9233 0.8416
0.00905 0

0.01351 0.002597

00
00

0.6753 0.03524

0 8805 0.03192

0.8883 0.01517

0.005195 0.0015
0.007792 0.001732

0.06104 7.5% 0.0%
0.05528 6.65% -2.13%
0.02628 3.060/0 -5.43yo

0.002597 100.0% 99.68%
0.002999 49.49% 99_26%

0 100.0%

0 100.00/0

0
0

0

0

Proportion Suryived Summary

C-mg/L Cont.ol Typo Count 95% LCL 95% UCL Min Std Etr Std Dev cv%
0

0.006
0.014
0.029
0.059
o.121

o_222

1

1

0.9661

1

1

1

1

0.03824
0.03844
0.01344
0.04159

0.07623

0.05376

0.04748

3

3

3

3

3

3

0.8511 0.6865
0.8701 0.7U7
0-9082 0.8504
0.884 0.705
0.9004 0.5724
0.6788 0.6475
0 8684 0_6641

0.7u4 0.9169
0.8 0.9325
0.8935 0.9351

0.4234 0.9636
0.7506 1

0.7714 0.9377
o.TT4 4.9247

0.06624 7.74% O_0%

0.06658 7 65% -2.24Vo

o.a82a 2.56% -6.71?/0

a.a7204 a.15% -3.47%

0_132 14.66% -5.4%

0.09312 10.6% -3.260/r

O.0A223 9.47Yo -2.04Yr

A*ry"i JL
000-173-187,1 CETIStu v1.8.7.16 * Mlt



CETIS Summary Report 29 Dee1410:16 (p 2 of 2)
26235282 | 06398,r-9090

Mussel Shell DevetoDment Test ENVIRON

combined Propotion Normat Detail

I 3
0

0.006

0.014

0.029

0.059

0.121

o.222

0.813

o.7714

0.8416

0

0.007792

0

0

0.7532

0.8805

0.4442

0.002597

0.002597

0.8753

0.8416

0.8883

0.005195

0.007792
0

0

0

0

Proportion Surujved Detail

C-mg/L

0

0.006

o.atu
0.029

0.059

0.121

0.222

0.8519

0.8

0.8961

0.8649

0.9506

0.9273
4.9247

0.7a44

0.9325

0.8935

o.8234

0.7506
o.7714

o.774

0.9169

4.4779

0.9351

0.9036
'|

0.9377

0.9065

Combined Propoiion Nomat Binomiats

C-mg/L
0
0.006

0.014

0.029

0.059

o_121

o_222

313/385

297t345

324t385

0l385

3,385

0/385

0/385

290/385

339,385

325t385

1/385

1/385

0/385

0/385

337/385

324/3A5

342t385

z3a5
3/385

0/385

0,385

Proportion Surviverl Binomiats

3
0

0.006

0.014

0.029

0.059

o.121

4.222

328/345

308/385

345/385

333/385

366/385

357/385

356/385

302/385

359/385

344/345

317/345

289/385

297|385

296/385

353,385

$8/385
360/385

371/345

385/385

361/385

349/385

000-173-187-1 CETISfl v1.8.7.16 o*,ro, JL *, M[,



CETIS Test Data Worksheet 29 Dec-14 10r5 (p 1 of 1)

06-3984"9090/26235282

code Rep Pos Inirialoensity FlnalDensity f counred #Nomal

0113 313

02t3
0D320

llussel Shell Development Test ENVIRON

Start Date: 19 Novr417:40 Species: l\,rlgilus galloprcvincial's SampteCode: 623588C6
End Date: 21 Nov-1417:00 Protocol: EPA600/R-95/136 (1995) samplesource: Referen€ Toxicant
SampleDate:05May-14 Material: Unionized Anmonia Samplestation: p140505.57

000-173-187-1 CETISB v1.8.7.16 Analyst .- OA. MV



CLIENT: Froneer tecn. 19-Nov-14
PROJECT: Test Tvoe: l\,4ytilus RT
co[,4 [,tENTS:
To6nvenToiatAmmonia(mstr) t"F,e"(,"-i""-d)A@

lado, Mod NH3U (m



rJ eruvnoru LARVAL DEVELOPMENT TEST
AMIIIONIA REF TOX WQ
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rl exvtnoru LARVAL DEVELoeMENT rEST
AMMONIA REF TOX OBSERVATION SHEET

Wilus galoptovincia spRoJr-i-

llneer Technotogles West Bay I BillGadiner

{ tkoSos. (r 15+ooL\ i 14 Nov l{ l?+D l-1 No! l4 tn0
LARVAL OBSERVATION DATA

ReiTox. - Ahmon a TAN 'L

,' 3tj t\11{44. {
2 710

3 53t /("

ReiTox. -Ammonia - TAN 075 mg/
L

1 117
2 7o
3 izv

Rei.Tox - Anmonla - TAN '-L
3 2.1

3zr t7
3 7,lz- c

ReiTox -Ammond-TAN i mg/-L
6 ?? ?

2 I l/L
3 L 7r"7

RetTox. Ammonia TAN n m9/_L
3 )t- t

2 I 78t
3 3 Vc r

ReiTox - Ahmonla - TAN 't > fr91'- L L7r
o t(/

RelTox. Ammonia TAN 18 mg/ i2:.---1.-----i
3i

o
o
o

t5 c
21g

3q7 I

t2
i 13

STOCKING DENS TY

34 + +0L
1S+ s icl
4to



Assumptions in Model
Stock ammonia concentration is 9,000 mg/L = I mg/mL

r] rNvtnoN Ammonia Reference roxicant spiking worksheer

Biv NH3 RT
Actual Reading

9327

Ctnv Olz rtltl

Test Solutions volume of stock to reach desired
concentration

Measurcd
Concentration

Desircd
Volume

mq/L m0/L mL mL stock to increase
SALT WATER

n a2a 250 0.030
1.5 250 0.060

a.e 250 o.'121
250 0.241

lr.l +1-,+ (I ,t2 250 o.442
18 250 0.724
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cETIS SuDmary Report
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CETIS Test Data Worksheet
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rf eNvrnot
AMMONIA REF

DEVELOPMENTTEST
TOX OBSERVATION SHEET

POLA E€Dort

ft{os DJ lDl Is1+bL tl3D/ts' rB o P l?0trs lo4[
LARVAL OBSERVATION DATA
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P\oto5 p|.w__
Toxlcani Spiking wo*sheer

Mytilus NH3 RT

Siock aomon . &nent€lion is

volune of stock to reach desned

254
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Biological Testing Results for Everport Container Terminal 

APPENDIX B-7.4 Ampelisca abdita Benthic Test 

ENVIRON REPORT#062515.01
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PRETEST /

Comments:

(l rNvlnoN

PiI@ / FINAL / OTlEP(CirrdEoNC) DAY Of TEST:Ovryrnq@tl / pq@ryAT_EB€ln (circte one)

Ammonia and Sulfide Analvsis Record

Client/Project: Organism: Test Duration (days):

/0

Calitrration Standards TemDerature Sample temperature should be within
lloc ofstandards temperature at time
and date ofanalysis.

Date: Temperature:
ll tqt rq Lt,lo'Q

0v

J

Pw

J

Sample ID or
Descdption

Date of
Sampling and

Iaitials

rrllr{lt'{ t(t4$ rrfr.tfr.t tct,t3i

|| | t,{ lt{ ,rll'llrq rr



tJ rNvlnoN
Ammonia and Sulfide Analysis Record

/ OTIIER (circle one)PRETEST /

Comments:
WATER (P

DAY of TEST:
circle one)

Client/Proj ect: Organism:
An\ogl43 ca-

Test Duration (days):
lo

Calibratiorl Standards TemDerature Sample temperature should be within
1l "C of standards temperature at tim€
and date ofanalysis.

Date: TemDerature:
It tr{ I tq ,),t.6

ov

I

I'rj

I

Date of
Sampling and

Initials

Ir l?qlrq Mp It \xq \rl MY-

!*l -lmnru-z

rrlr,qlr.{ rvip 'r\z,a\rq \Av-



e; rruvrnoN ORGANISM RECEIPT LOG

rrliaIr*
Time:

\{o s
Batch No.

fts \!+S9

Organism / Project:

s /Ru B.ro-irro + *ssoc.
Address:

\JY\ \ \

lnvoice Attached

yes I
Contact:

On tr'\4
No. Orderedi Source Batch:

ts1r{a\
Condition of Organisma

GooA
Approximate Size or Age:

rpper:

?e-d.YY
B of L (Tracking No.)

vork3 ?\r1 s ro*S1
Condition of Container: Received By:

MM^<
Technician

(lnitials)
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PRETEST

Comments:

Q rNvnoN
Ammonia and Sulfide Analysis Record

I ftfrifrD>l FINAI- / OTHER (circte ooe) DAy of rEST:
O}EffiICfOvt i POREWATER (pw) (circte one)

Client/Proj ect:
?ov\ lhe

Ogganism:
Ar''1PP-.{iS

Test Duration (days):

to

Calibration Stardards TemDerature Sampl€ temperature should be within
ll"C of standards tempemtue at time
and date ofanalysis.

Date: Temoerature:a-re 1n

Sample ID or
Description

Date of
Sampling and

Initials



tJ eNvrnoru
Ammonia and Sulfide Analysis Record

OTHER (circle one) DAY ofTEST:
POREWATER (PW) (circle one)

Client/Proiect:
Po LA t €.t"+?a r)-

Organism: Test Duration (days):

/()

PRETEST

Comments:

/INITTALT@'r
OVERLYING (Ov) /

Calibration Standards Temoerature Sample tempemture should be within
tloc of standards tempemturc at time
and date of analysis.

Date: TemDerature:
LIIM zt.o 6 C

Date of
Sampling and

Initials

$pa qa"e



Q rruvrnoN ORGANISM RECEIPT LOG

Date:

uful,r
Time:

rcoo

Batch No.

xvaBa6,l
Organism / Project:

hnys /6u*t, +

Source / Supplier;

^'AAqv,*lV Ws*a'r&r u\

rnone:
pn F.lt

^'lullns
Contact:

S+a,n
rro. urqereo:

b5D

No. Received:

bsD+
Source Balch:
ColleQtion date, hatch date. etc.)

ficld rollec,lt/ ..r/ra[1y

96ktrov N.l+
Condition of Organism

.l
$aoo

Approximate siz--i Aoel-
lDays from hatch, jife stagelsize ctass, etc.1

)-qtr,*r. l(4

shipper: 
Fr/€1

F;;i*r*$:*-

B ot L llracking NoJ-
b0q8oq\()bgtl

@"d
Received By:

Mb

container L D'o- 
.| (mg/L)

Temp.
fc)

Cond. o
(lnclude

q",
hiis)

pH
(Units)

Number
Dead or

Moribund

Technician
(lnitials)

b.o tl.fi J't rr+ -1 4t,> t"11.

) t<1
XO YYY 1,1 L

NOIES:



/a
ffi^.

Lot nwnbey_11!!_1211!g_1\_

pH o f,, O su Hardness - ppn Alkalinity___, ____ppm

IIL Culture Conditions

Freshwater_ Saltwater )< Other

Recirculating_ Flow through_____1_ Static renewal

DIET: Flake food phltoplankton x Trout chow

Rotifers YCT

Organism History

Species

Sowce: Lab reared

to IIe'f)*^
.Hat€hdate

Aquatic Research Organisms

DATA SIIEET

l,\.o
^ 

L),T.
Hatchery reared Field collected

q1a/,; /t
ReceiDt date oY/o6/ / f 4,ii'-----l- 

f -"' ''o

strain -l'' l)

Tempemnxe ZO "C Satiniry-_ .:la (fupr D.O. Cl pour

Other

Prophylactic treatnents:

fV. Shippiag Itrformaliotr

cti.,rt &*.Q./_Li<-tLL_ # of oryansms laS-?.
c*ri",, lc)A Dxestttpped-'//rr--
Biotogi"t,-E{--

Btood oigi,'ation- -___.$@f,pp2f-,1\[

II. Water Quality

POBOX 1271 I{AMPTON NH 038 43_1271 (603) 926-1650 AROFISH@AOL.COM



S rNvlnoru

oRGANISM; frme eLiscx
LOCATION: 166*hq

MAINTENANCE LOG FOR CULTURES

BatchNunber ftp7qb$ 0"," 0"""'u"0, UO/r# qi.r 
/r"-

FT = Flowlhrough 0 Nc. rihu '{t.



CETIS QC Plot 30 Nov-14 17.55 ( 1 oi i)

Reference Toxicant 96-h Acute Survivar Test AllMatching Labs

PSEP (1995)
Organism: Ampetisc€ abdita (Amphipod)

Endpoint PrcportionSuruived Ref erence Toxicani-REF

Reiercnce loxi@nt 96-h A.de Suruivat Tesr

Moan: 52.15
sigma: 17.38

Count: 20
CV: 33-30% 69.53

17.39

86.91

Month Day Time Qc Data De[a Sigma Warning Actjon Test tD

2
3

5
6

7

8

9 2013

10

11

12

13 Nov

15 Dec
16 2014 Jan

18

19 Jun
20 Jul
21 Nov

14-3535-3938

00-55244466
02-7852-3336
I 5-9441-6932

06€926,6880
10-3695-2553

16-2144-a7AO

01-5095-3015
01€907-2059
14-2869-9159

154474-6705
14-8949-6958

04{023-6359
'124433-7419

o5-o741-7107
204403,3655
083988-4843
144182-5616
05-2120-2836
00-3978,3185
1 0-9601-0432

1 2012 May 15 15:35 1.165 (+) 19-7667-7405

o3-77334362
13-8637€080
13€908-0253
05-1157-3267

20-5208-6497
09-7213-1371
o94120-7349
12-703+8436
09€757-3966
1 9,9079-9629
l3-7509-€421
1 8-329?-0330

023495-3785
424678-2263
0$06504326

l+) 03-6471-1212
20-105&-8272

11-7635-5332

I 7-2488-9105

10-92523954

oct

29 16:30

8 13:20

17 15:35

24 16:OQ

15 14:05

7 14:10

12 14:35
'12 15:10

7 14127

2 14:30

20 16:00

15 14:50

22 15:50

20 13:00

24 14120

4 19:35

25 13:00

10 16:40

28 16:15

14 14:00

72.39
46.32
61.19
44.77
80.22

49.17
52.54
61.3
42,89
47.05

27.72
M.72
64.51

39.28
57.44
98.17
24.6
41_85

41.7
39.01

20.24

-5.834

9.036
-3.385

28.07
-2.984
0.3914
9.152
-9.26
,5.099

-11.04
-24.43
-7.433
12.36

-12.47

5.247
46.02

-27.55
,10.3

r0.45
-13.14

4.3357
0.5199
-0.1947

-0.1717

o.02252
0_5266

-0.5328
-0.2934
-0.6355
-'l.406

-o.4276

o.7112
-0.7406

o.3042
2.648
-1.585
-0.5925
-0.601

-0.756

ENVIRON
ENVIRON

ENVIRON

ENVIRON

ENVIRON

(+l

c)

000-t7r-187-l CETISn v1.8.7,16 A*rysr Ju oq Ml,



CETIS QC Plot 30 Nov-14 17:55 ( 1 of 1)

Returence Toxicant 96-h Acute Sudivat Test

PSEP (1995)
Organism: Ampetisca abdita (Amphipod)

Endpoint PropoftionSuruived Reference Toxicant-REF

Reiercn e foxi@rt 96-h kute Sutuivat test

Mean: 29.6
Sigma: 15.71

20

53.1oyr
13.89

45.31
-1.815

61.03

2

3

5
6

7

8

9
10 2013
11

12

13

15

16

17 2014
1a

t9
20
21

3 15:30

15 15:35

29 16:30

8 13:20

17 15:35

24 16:00

15 14:05

7 14:10

12 14:35

12 15:10

7 14.27

2 14:39

20 16:00
'15 14:59

22 15:50

20 13:00

24 14:20

4 19i35
25 13:00

10 16:40

2a 16:15

'10.7 -18.9
30.3 0.7

15.4 -14.2

33 3.4
20.5 -9.1

35.9 6.3
16.6 -13
26.3 -3.3
50.8 21.2
29_4 -0.2

25.4 -3.8
27.2 -2.4
16.5 -13.1

26_4 -3.2

53 23.4

28.1 -1.5
34.5 4.9
77.1 47.5
'13.4 -16_2

21.2 -8.4
21.1 -8.5

qiqq
-1.203

0.0,1456

-0.9039

0.2164
-0.5792
0.401

-o.4275
-o.2101

1.349

-0.01273
-o.2419

-0.1528
-0.8339
-0.2037

1.489

'0.095.|3
0.3119
3.O24

-1.031

-0.5347
-0.5411

08-8729-6483
'19-7667-7405

o3-77334362
13-8637-6080

13690&0253
05-1157-3267
20-52045497
09-7213-1371

09-4120-7349

12-7034-8436

09€7573966
r 9-9079-9629

1 3-7509-8421

1 8,3292-0330
023495-3785
02467A-2263
09-0650-4326

F) $$AV-1212
20-1058-8272
t 1-7635-5332

17-2488,91 05

08-10124639
15"2481-2817

1 1 -0166-8393

01{052-5043
08-5831,5485
00-9472-6466

15-3724-7545
t 4-7366-3468
09-1665-9388
16-0158,11?6

14-0752-3036

21-3120-5219
03-2680-3996
034630-5877
1 9-1 567,9831

20-7968-7866
10€236-8293
11{5673054
16-5592-a257

04-51 47-366e

ENVIRON

ENVIRON

ENVIRON

ENVIRON

Day Time Qc Dara Detta warning Action TesrtD

21-1434-6496

oct

(+)

(*)

000-173-187-1 CETISfl v1.a.7.16 Ju oe, Ml,



CETIS QC Plot 30 Nov-14 17:58 ( 1 oi ,l)

Reference Toxicant 96-h Acute Survivat T€st
AllMatching Labs

PSEP ( 995)
Organism:
Endpointr

Ampelisca abdila (Amphipod) Material: UnionizedAmmonia
Source: ReferenceToxicantREF

Refercne loxionr 96-h acute srdivat Test

Mean: 0.0229
Sigma: 0.2773

Count 20 0.3456

0.9002
0.06829

1.177

auality Conkot Data

f9!!1"!r M9!!h DjI rime ecpata
1 2012 Apr 3 1s.30 0.3727
2 May 15 15:35 0.8746
3 29 16:30 0.792g
4 Jun 8 13:20 0.5713
5 Jut 17 js:35 0.3655
6 Aug 24 16:00 1.i53
7 Oct 1s 14:05 O.2g4A
I Dec 12 14:35 0.59j5
9 2013 Apr 12 15:10 0.7944
10 Jun 7 14127 O,g4Ss
11 Aug 2 14:30 0.5525
12 20 j6:OO 0_3944
13 Nov 15 14:SO 0.2942
14 22 15:50 0.3974
15 Dec 20 13:oo 0_9362
16 2014 Jan 24 14:20 0.465,l'17 PAt 4 19:35 1.179
1A 25 13:OO 0.3893
19 Jun j0 16:40 0.5349
20 Jul 28 16:1s 0.5594
21 Nov 14 i4:OO 0.7146

fqe sgle
-0.2502 -0.9023
4.2517 0.9078
0.1696 0.6115
-0.05163 {.1862
-0.2574 -0.9283
0.5298 1.911
-0.3281 -l.183
-0.031,14 -0.1134
0.1715 0.6184
0.3226 1.1e4
-0.07035 {.2537
-0_2285 -0.824
-0.3287 -1.185
-0.2255 4.A13
0.3133 1.13
-0.1578 ,0.5692

0.5559 2.005
-0.2336 -A-8424

'0.08795 -0.3172
-0.00354 -0.2291

0.09160 0.3306

094195-0171
1 9-0654-4665

16-2142-7 t93
16-9847,8166
16-146242A9
oa-4752-6542
21-3294-0327
t 9-9334-0562

18$7404427
17-9272-1074

05-2050-2330
004509-6567
153359-5488
04-9377-1262
08-0807,5446
04-5730-2845

\+) 12-52034937
17-7359-2221

06-5060-1224

20440+2704
20-3538$444

16-7041-3249
02-2736-5527
00€495-6483
M4A4+2376
18-5210-891 7
18€827-5067
06-921 0-9670
19-2787-5813
01{210-3355
09-3984-5720
194439-2397
124262-0365
'14-2144-3552

0i-8605-2924
ao-7157-7A79

163665-2448
05-01196068
08-0470-1515
07€052-8696
144192$452
06-3950,2909

Warning Action Test tD

(+)

(+) ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

000-173-187-1 CETIS$ v1.8.7.16 anarv"t 
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CETIS QC Plot 30 Nov-14 17:58 ( I of 1)

Reference Toxicant 96-h AcuteSurviEt Test

PSEP (1995)
Organism: Ampelisca abdiia (Amphipod)

Endpoint PropodionSuNived Refe€nce Toxicant-REF

Refe.ene Toi€nt 96"h Acute Sudiv.t T€st

;

llllean: 0.4321

Sigma: 0.2472 CV: 57.20o/o

-2sActionLimit -0.0623
+2s Action Limit 0.9255

0.1849

0.6794

Quality Control Data

Point Year Month Day Time eC Data
1 2012 Jan 10 i3:ZO 0.88

Delta Sigma Waming Action Test tD
1.412

Apr 3 15:30 0.13
15:35 0.465
16:30 0.296
13:20 0.353
15:35 0.167
16:00 0.731

l4:05 0.106
14:35 0.491

15:10 0.627
14:27 0.641
14:30 0.418
16:00 0.32
14-_50 0.202
15:50 0.32

13:00 0.746
14:20 0.299
19:35 0.923
13:00 0.255
16:40 0.273
16:15 0.334

0.4479
-0.3021

0.0329
-0.1361

-0.0791

-0.2651

0.2989
-0.3261

0.0589
0.1949
0.2089
-0.0141
J).1121

-0.2301

-0.1121

0.3139
-0.1331

0.4909
-0.1771

-0.1591

-0.0981

0.1331

-0.5506
-0.32

-1_072

1.209

-1.319
0.2383
0.7884
0_8451

-0.05704
-0.4535
-0.9308
-0.4535

1.27
,0.5384

1.986

-o.7164
-0.6436
-0.3968

14{134-9355
09{195-0171
19,0654-4665

16-2142-7193
'l 6-9847-8166

16-10624289
08-8752-0542

21-329A-0327

1 9-9334-0562

18-4740-5427

17-9272-1074

05-2050-2330

004509-6557
1 5,3359-5488
04-9377-1262
0&0807-5!46
04-57302845
12-52094937
17-7359-2221

066060-1224
20-0809-2704

16-9430-94s9
03-4555-9841

02-1 023-3166

05-9105-0121

07-784rO150
06-2935,3737
06€737-8668
163835-9075
05,13254403
16,6473€896
01-9841,1337
09€9141/163
15-4368-4994

t9{913-3405
07-8500,9484
09-0763-9169
21 -0869-8694

03-7390-9737
1A-2233-7637

1 5-0495-7506

18-5911,9161

ENVIRON

ENVIRON

ENVIRON

ENVIRON

(+)

3 May 15
429
5Jun8
6 Jul 17
7 Aug 24
8 Oct 15

I Dec 12
10 2013 Apr 12
r1 Jun 7
12 Avg 2
'13 20
l4 Nov 15
15 22
16 Dec 20
17 2014 Jan 24
18 Apr 4
19 25
20 Jun 10
21 Jul 2A

(+l

(+l

(*)

000-173-187-1 CETISw v1.a.7.16 a*,y"t, JU oe, Mlt,



CETIS Summary Report 30 Nov-1417:55 (p 1 oi 1)

41 1 E9782 | 1A-9252-3954
Reference Toxicant 96-h Acute Suruivat Test ENVIRON

Batch lD:
Start Date:
Ending Datel

14-7989-5695

14 Novn414:00
18 Nov-l414i05

Protocol: PSEP (1995)

Species: Ampeliscaabdita
Source: BlezinaandAssociates

Diluent Labo€torySeawarer
Brine: NotApplicabte

Sample lDl

Sampte Date:

09-9834-3878

05May-14
05 Mayl4
193d 14h

Code: 348184C6

Material: TotalAmmonia
Source: ReferenceToxicant
Slation: P140505.44

Glient InternalLab

P.oject RefercnceTon€nt

comparison Summary

Analy€is lD Endpoint NOEL LOEL TOEL PMSD TU
02-2239€053 Poporlion Suruived <16.8 '16.8 19.3% Dunnett Multipte Compafson Test

Point Estimate Summary

Analysis lD EndDoint
10-9601-0432 Prcporlion Suryived ECs0

95% LCL 95% UCL rU
30.43 Tnmmed Speaman-Ka.ber50.02

Proportion Suruived Summary

C-mg/L 95% LCL 95% UcL Min Std Er YoEtlad
0

16.8

46.3
70.7
'117

412

0.9667
0.7667
0.5

0

0
0

0.4232
0.4794
0.06973
0

0

0

'I

1

0.9303
0

0
0

5.97%

15.06%
u.64yo

o.a%
20.69%
4A.2aoh

100.0%

100.0%

100.0%

3

3

3

3
3

0.03333 0.05774
0.06667 0.1.155

o.1 0.1732
00
00
00

0.9

o.7
0.3

0

0

0

1

0.9

0.6

0
0

0

ProPortion survived Detail

g-mg/L Controt Type Rep I Rep 2 Rep 3
0 Dilution Wate, 1

16.8

46.3

70.7

117

412

4.7

0.3

0

0

0

o.7 0.9
0.6 0.6

00
00
00

Proportion Survived Binomiats

c-mg/L Conrrot Type Rep I R€p 2 Rep 3
0 Dilutronwate, tolt
16.8

46.3

70.7

117

412

7t10

3/10

0n0
0n0
0/10

7t10 9/10

6/10 6/10
0x0 0/10
0/10 0/10
0/10 0/10

000-173-187-1 CETIS* v1.8.7.16 o",,y"t iL oA, l.ll,



Reference Toxicant 96-h Acute Sudivat Test

start Datet 14 Nov-i4 14:Oo
End Date: 18 Nov-1414:05
SampleDate:05May-14

species: Ampetiscaabdita
Protoool: PSEP (199S)

Material: IotatAmmonia

Sample Code: 388184C6
Sample Source: Reierence Toxicant
sample Station: P140505.44

CETIS Test Data Worksheet

Code Rep pos #Exposed #Suryire;-

30 Nov-1417:54 (p I of 1)
'I O-9252-3954t 41 1 E97 82

16.8

D116 10 10

D271A 10

D3t0t09
16107
21A10
33to

412

117

215 10

2510

000-173-187-1 CETISft v1.8.7.16
.\u
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CETIS Summary Report 30 Nov-14 17:58 (p 1 of 1)

7951884C | 20353&6444
Reference Toxicant 96-h Acute Suryivat Test ENVIRON

Batch fD: 20-a596-2725
Start Date: 14 Nov-14 14:OO

Ending Date: 18 Nov-1414:05
Protocol: PSEP (1995)

Species: Ampeliscaabdita

Sour6e: Brezina and Associates

Diluen! LaboratorySeawater
Brine: NolApplicable

Sample lD:

Sample Datei

13-8876€076

05 May-14

05lvay-l4
193d 14h

Cotle: 52C6E37C

lraterial: UnionizedAmmonia

Source: Refe€nceToxicant
Station: P140505_44

Client lnternalLab
Project ReierenceToxicant

Compa.ison Summary

Analysis lD Endpoint NOEL LOEL PIISD TU
12-9956-81 77 Propodion Survived <0.319 0.319 '19.3% Dunnett Mutiipte Comparison lest
Point Estimate Summary

Analysis lD Endpoint
06-3950-2909 Prcportion SuNived EC50

95% LCL 95% UCL TU

0.7146 0.5713 0.8937 Trimmed Spearman-Kabef

Proponion Suwived Summary

95% LCL 95% UCL Min Std Err Std Dev %Efiecr
0
0.319
0.879
'LO71

1.422

3_175

0.9667
0.7667
0.5

0

0

0

o.4232
0.4798
0.06973

'I

1

0.9303
0

0

0

0.03333

0.06607

0.1

0
0
0

o.05774
0.1155
0.1732
0

0

0

5.97%

15.00%

34.64./0

0.00,6

20.69yo

4a.28vd

100_0%

100.0%

100.0%

3

3

3

3

3

3

0
0
0

0.9

0.7

0.3

0
0

0

1

0.9

0.6

0

0

0

Proponion SuNived Detail

C-mg/L Rep2
0

0.319

0.879

1_071

1.422

3.175

'I

0.7

0.6

0
0
0

0.9
0.9

0.6

0

0

0

0.7

0.3

0

0

0

Proportion Survived Binomiats

ControlType Rep I Rep 3
0

0.319

0.479
'LO11

'1.422

3.175

7110

3/10

0/10

0/10

0/10

10/10

7t10

6/10

0/10

0/10

0x0

9/10

9/10

6/10

0/10

0/10

0/10

DilutionWater l0l10

000-173-187-1 CETIStu vl 87 16 on",r",. 
JL * ML



Reference Toxicant 96-h Acute Sudtvat Test

Start Date: 14 Novr4 t4:OO

End Date: 18 Nov-14 14:05
Sample Dato: 05 May-14

Species: Ampeliscaabdira
P.otocol: PSEP (1995)

Mate ar: Unionized Ammonia

sampleCode: 52C6E37C

sanple source: Reference Toxicant
Sample Station: P140505.44

CETIS Test Data Worksheet

code Rep pos #E:posed Ja!djv;;

30 Nov-1417:58(p 1of 1)

20-3$A-6444n9518A4C

10

10 10

0.31S

0.319

'| 12

1.422

3.175

Analysl: -000-173-187-l CETISn v1.8.7.16 ML



CLIENT: Everport Date of Tesi: 14-Nov-14
PROJECT: POLA Ampelisca RT
COII4MENTS:
roenvenroiarAmmonia(ms^) roFEe(un-ionizeo@

S.nple llod /VH3r
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sJ envtnoN REFL,<ENcE roxrcANT rEST 
"u*,,uoa 

DATASHEET

Eve.rporr Brian Hester Polt canrbte Barh 9

qqRVtvAL & BEHAvtoR

OBSERVATION KEY

LOE= loss of equilibrium
Q = quiescent
DC = discoloration
NB= no body
F= Floating on Surface

ttirs-/rV ,t/1,"/1p
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f] f ruU nON Ammonia Reference Toxicant spiking worksheet

Amp oh NH3 RT
AssumEions in l\4odel

Stock ammonia concentration is 10,000 mg/L = 10 mg/rnl
Actual Readjng

9327

nlltq //0s

Test Solutions
Volume ofstock to leach desired

concentration
Measured

Concentration
Desired

Concentration Volume

mg/L mg/L mL mL stock to incease
SALT WATER

4l e- 240 750 28.948/t+ 120 750 14.474
?o,+ 60 750 7,237
4b,' 30 750 3.619
ll?'6 15 750 1.809
t.0 0 750 0.000

0.000
0.000



CETIS QC Plot 15 May-15 09:0E ( 1 ot 1)

Reference Toxicant 95-h Acute SuNivat Test Allllatching Labs

PSEP (1995)
Organism: Ampetisca abdita (Amphipod)

Endpoint: ProportionSuryived Reference ToxicanlREF

Refeene To:i@nt 96-h Acute Sudivat Tesr

e

Sigma: 18.78
-lsWarning Limit 24.77

+1s Warning Limit: 62.33
-2s Aclion Limit 5.99

+2s Action Limit: 81.11

Quality Controt Oata

ryillle".le.tlq1y I!11 99!"E !!!r"1 2012 Qd 15 1405 4917 5615
2 Dec 7 i4:10 52.54 8.991

Sigma Warning Action Test tD Analysis lD Labo€tory

3

4 2013
5

6

7

a
9

10

11 20t4
12

13

l5
16
'17

18 2015
19

20
21

'12

Aug 2

2A

22
Dec 20

Jun 10

Jut 28

Dec 23

13

Mar 13

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON
ENVIRON

ENVIRON

ENVIRON

14:35 61.3 17.75
'1510 42.a9 -0.6598
14.27 47.A5 3.901
14:30 41.11 -2_445
16:OQ 27.72 ,15.83

14-_50 44.72 1-167
15:50 64.51 20.96
13:00 39.28 4_271
14:20 57.44 13.89
19135 98.17 54.62
13:aO 24.6 -18.95
16:40 41.85 -1.698
16:15 41.7 -1.846
14:00 39.01 4.539
15:30 31.19 -12.36
16115 5.082 38_47
16i00 26.97 -10.58
'15:35 34.7 -8.855

14:55 44.22 0.6706

20-5208-6497 103695-2553
09-7213-1371 16-2.148_A7A0

094120-7349 01-50913015
12-7034€436 01_8907_2059

096757-3966 14,2869_9159
19-9079-9629 15-4478{705
13-7509-8421 14-8949_6958
18-3292-0330 044023_6359
o2-349r37a5 12-6433-7419
424678-2263 05-07 41-7107
09,0650{326 20,4403-3655
03$871-1212 083988{843
20-105e-a272'1441a2-5616
11-7635-5332 05-2120-2836
17-2488-9105 00-3978-3185
10-9252-3954 10-9601_0432
19-5482-6343 00-10194364
03-2907-5947 20478V9667
11-0005-4089 00-1766_7111
09-752$3416 07-35373952
14-1741-4007 12-05.15-5797

0.2991

0.4788
0.9453
,0.03s13

0.1864

"o.1302
-0.8431

0.06216

1.116

-0.2274

0.7395
2.908
-1.009
,0.09041

,0.09829

-4.2417
-0.658
-2.U4
4.8427
-o.4715

0.03571

(+) (+)

C)

000-173-187-1 CETISt v1.8.7.16 o*,ro,-:)'- *, [4P



CETIS QC PIot 15Mayls09:08(1of 1)

Reference Toxlcant 96-h Acute Survivat Test AllMalching Labs

PSEP (1995)
Organism: Ampelisca abdita (Amph'pod)

Endpoint PropodionSurvived
Material: TotalArnmonia

Source: RefereneToxicant-REF

R€f€rene toxi@nt 95-h Acute s!ryivat Test

Mean: 29.98

Sigma: 15.1i
Count 20

CV: 50!0%
{s Warning Limit: 14.88
+lsWahinS Limit 45.1

-2s Action Limit -0,235
+2sAction Limit 60.21

Quality control Dara

Point Year llonth Day Time QC Data Delta Sigma Warning Action TesttD Analysis ID Laboratory1 2012
2

3

5

6
7 2013
a
9
10

11

12

13

14 2014
15

16

17

1a
'19 2015
20

21

8 13:20

17 15:35

24 16:00

15 14:05

7 14:10

12 14:35

12 15:14

7 14127

2 14:30

20 16100

15 14:50

22 15:50

20 13:00

24 14:20

4 19:35

25 13:oo

10 16:40

2A 16.15

13 16:00

13 15:35

9 14:55

3.02
-9.48

5.92

-13.38

-3.68
24.82

{.58
-4.14
-2.74

13.48
-3.58
23.02
-1.88
4.52
47.12
-16.58
-8.78
-8.88
-10.38

-6.68
2.22

0.1999
4.6274
0_3918

-0.8455
-0.2435
1.374

33
20.5
35.9

16.6

26.3
50.8
29.4
25.4
27.2
16.5

24.4

53
24.1

34.5
77_1

13_4

21.2

21.1

19.6

23.3
32.2

(*)

198637€080 11-0166-8393 NewFietds

-0.03839
-o.2766

{.184
-0.8921

-0.2369
1.523
-o.1244
0.2991

3.118
-1.097

4.5811
-4.5877

-0.687
-o.4421

0.1469

13-6908-0253 014052-5043 NewFietds
05-1157-3267 08{831-5485 NewFietds
20-5208-6497 005472-6466 NewFietds
09-7213-1371 15-3724-7545 NewFietds
994120-7349 14-73663468 NewFietds
12-7034,8436 09-1665,9388 NewFietds
096757-3966 16-0158-1126 NewFields
19-9079-9629 14-0752-3636 NewFietds
13-7509-8421 21-3120-5219 NewFietds
18-3292-0330 03,2080-3996 NervFietds
02-3495-3785 034630-5877 NewFietds
024678-2263 19-1567-9A31 NewFietds
09{6504326 20-7968-7866 NewFietds

F) 03$A71-1212 10-6236-8293 ENVTRON

20-105A-a272 1 t $567-3054 ENVTRON
11-7635-5332 16-5592-8257 ENVTRON

17-2488-9105 04-5147-3668 ENVTRON

11-0005-4089 00-7181-8880 ENVTRON

09-752+3416 09€701-2387 ENVTRON

14-1741-4007 08-5423-6117 ENVTRON

(*)

000-1rcn87-1 CETISn vl.8 7.16 o"",r". J- *, MI,



CETIS QC Plot 15 [4ay-15 09:19 ( I of 1)

Reference Toxicant 96-h Acute Survivat Test AllMatching Lrbs

Protoool: PSEP (995)
organism: Ampelisca abdita (Amphipod)

Endpoinfi P.opoftion SuNived
llaterial: UnionizedAmmonia
Sour@: ReferenceToxicanlREF

Refercne roxl€nt 96.h Acute S!tuivat tesr

a

Mean: 0.626
sigma: 0.2801

Countr 20 nsWarning Limi* 0.3459
+1s Warning Limitr 0.9061

-2s Action Limit: 0.06578
+2s Action Limit 1.186

Quality Control Data

Point Year Month pay r'!9 !qD"9 9qts Sigma Action Test Ip Alalysis lDI 2012 Aug 24 16:00 1.153 0.5267 1.88 08-4752-6542 18-9827-5067
213290-0327 06-9210"9670
19,9334-0562 19-2787-5813

18€740-5427 01-02103355
17-9272-1074 093984-5720
05-2050,2330 19-4439-2397

004509-6567 124262-0365
15-3359-54AA M-2t44-3552
04-9377 -1262 0rA605-2924
08-0807-5446 00-7157-7679
04-5730-2845 16-3665-2448

12-52034937 05-0119-6068
17-7359-2221 0A447A-1515
06-5000-1224 07€052-8696
20-080u2704 t04192-e/,52
203538-6444 06-3950-2909
1246884124 14-18184294
03€5624771 11-3395€853
02.6638-2388 18-5216-5523

074271-9413 05-1 1A7-2854

05-1064,0201 13-01348289

(+)

(+)

2
3

5
6

8

9

10

11

'12

13

15

16

17

18

19

20
21

-0.8268
-1.185
-0.816
'1.107

-0.5745
1,974
-0.845
-0.3251

-0.2379
0.3162
0.6513
-1.553
-0.2375

0.4952
o.2429

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

oct 15 14:05 0.2948 -0.3312 -1.182
Aec 12 14:35 0.5915 -0.03454 -0.i233

2013 Ap! 12 15:10 0.7944 0.1684
Jun 7 14:27 O.94ss 0.3i95

2014 Jan

2015 Jan

Aug 2 14:30 0.5525 -0.0734s -9_2622
20 16:00 0.3944 -0.2316
15 14:50 0.2942 -0.3318
22 15:50 0.3974 -O_22A0

20 13:00 0.9362 0.3102
24 14:20 0.4651 -0.1609
4 19:35 1.179 0.5528
25 13:00 0.3893 -0.2367
10 16:40 0.5349 -0,09105
28 16:15 0.5594 -0.06664
14 14:00 0.7146 0.08856
23 15:30 0-a084 0.1824
9 16i15 0.1911 -0.4349

l3 16:00 0.5595 -0.06651

13 15:35 0.7647 0.1387
9 14:55 0.6996 0_07364

0.6012
1.141

000-173-187-1 CETIStu v187.16 en"rr"t .JL qa MP



CETIS QC Plot l5lvlay-]s09i19(1 of 1)

Reference foxicant 96.h Acute Survivat Tesr AllMaiching Labs

PSEP (1995)
Organismr Ampetisca abdita (Amphipod)

Endpoint PrcponionSuwived Reference Toxicant REF

Refeiene ToxiGnt 95-h Acute Sunivat Test

Sigma:
0.6955

0.3798
20

54.60%
0.3158

1_475

-0.0641

1.455

Point Y€ar
1 2012

2

3

4 2013
5
6

7

8

9
t0
11 2014
12

!9!9 !!s'n1
0.4355 1.t47
-0.4165 -1.097
4.4215 0.05661
0.2825 0.7438
0.2775 0.7306
-0.0365 -0.0961
-0.3045 -0.8017
-0.3755 -0.9887
-0.0975 {.2567
0.5325 1.402
-0.1945 -0.5121

1.064 2.8
-0.2805 -0.7385
-0.1525 -0.4015
-0.1575 -0.4.147

-0.3765 ,0.9913

-0.1075 -0.283
-0.3955 -1.041

-0.0125 -0.03291

0.2955 0.778
0.2305 0.6069

24 16:0A 1.t31
15 14.05 0.279
12 14:35 0.717
12 15:1A A.978
7 14:27 0.973
2 14:30 0.659
20 16:00 0.391
15 14i50 0.32
22 15150 0.598
20 13:AO 1.228
24 14:20 0.501
4 19:35 1.759
25 13:00 0.415
10 16:40 0.543
2a 16:15 0.538
14 14i00 0.319
23 15:30 0.588
9 16:15 0.3
13 16:00 0.683
13 15:35 0.991
9 14:55 0.926

Month Day Time ec Data Warning Action Test tD

oaa752$542
21-3290-A327

1 9-9334-0562

18$740-5427
17-9272-1074
05-205G2330
004509,6567
15,3359-5488
0+9377-1262
08-0807-5446

04-5730-28.15
(+) 12-52034937

17-7359-2221

06-5060-1224
204409-27A4
20-3538€444
12-06884124
03s5624771
02{638-2388
074271-9413
05-10640201

06-6737-8668
'16-3835-9075

05-1325-4403
16S473-6896

01-9841-1337
09€914-1463
154368-4994
1 9-691 3-3405

07,8500-9484
09-0763-9169
21-0869-8694
03-739G9737
1a-2233-7637

15-0495-7506

18-5911,9161

12-9956-A177

18,9082-7003
1 1"7471-1355

09-r53G6118
14-5750-7806

17-0318-0665

ENVIRON
ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON

ENVIRON
EI.I\/IRON

ENVIRON

13

15 Jul
16 Nov

18 2015 Jan
19

20 Mal

JL-000-1731a7 -1 CETISn v1.8.7.16 oo, MP



CETIS Summary Report 15 May-15 09:07 (p 1 of 1)

547C0577 | 14-17414007
Reterence Toxicant 96-h Acute Survivat Test ENVIRON

Batch tD:

Start Date:
Ending Date:

07-6828-3295

09Apr-l514i55
13Apr-l515:05
4d 0h

Protocor: PSEP (1995)

Species: Ampeliscaabdita
source: BrezinaandAssociates

Diluent LaboraiorySeawater

B ne: NoiApplicsble

Sample lD:

Sample Date:

08-5840-1 548

05l,,lay-14

05May,14
339d 15h

code: 332A280C
Material: TotalAmmonia
Sou.ce: ReieEnceToxicanl
Station: P140505.92

Client lntehalLab
Projec! RefercnceToxicant

Comparison Summary

lD Endpoint
08-5423€1 17 Propodion Survived

NOEL LOEL TOEL PMSD TU
64 Ounnetr 14ulripre Compaison Test32.2 45.4 25.4yo

Point Estjmate Summary

Analysis lD Endpoint
12-0s15-5797 Poponion SuNived EC50

95% LCL 95% UCL TU

37.43 52.24 T mmed Speaman-Kiirber

Proportion Survived Summary

95% LCL 95% UCL Std Err Std Dev %Effect
0

14.5

32.2

64

122

246

1

0.9667
0.7667
0.2333
0

0

1

0.4232
0.1415
0

0

0

1

'I

0.6128
0
0

0
0.03333
0.1453
0.08419

0

0

0

0.05774

o.2517
0.1528
0

0

0.0%

5.9716

32.43%
65.47%

o.o%
3.33%
23.33%
76.67%
100.0%

100.0%

3
3

3

3

3

3

1

0.9

0.5

0.1

0

0

1

1

1

0.4
0

0

Proportion SuNived Detail

C-mg/L ConlrolType Rep 1 Rep 2
0

0.9

1

4.2

0

0

1

1

0.8

0.1

0

0

1

0.5

o.4

0

0

14,5

32_2

64

122

246

Proportion Survived Binomiats

C-mg/L Controt Type Rep 1 Rep 2 Rep 3

14.5

32.2

64
122

246

9/10 10t14 10/10

10t10 at10
2110

0ho
0/10

0/10 0/10

0/10 0/10

5/10

.t-
Analyst -000-173-187-l CETIStu v1.8 7.16 at w



Reference Toxicant 96-h Acute SuNivat Test

StanDate: 09Apr-1514:55
End Date: 13ApF1515:05
Sample Oate: 05 t!tay-14

species: Ampeliscaabdita
Protocol: PSEP (1995)

lrateriat: TotatAmmonia

SampleCode: 332A280C
Sample Source: Refe€nce Toxicant

Sample Station: P140505.92

CETIS Test Data Worksheet 15lvay-ls 09:07 (p 1 ot 1)

1+17414007t547CO577

Code Rep P6 # Erposed #Sudived

Dr7
D25 10

145 l0

2410

21AIO

122

000-173-187-1 CETISft v1.8.7.16 On",r".-;\1 AA. MP



CETIS Summary Report 15 May-15 09:18 (p 1 of 1)

1 E6FC049 | 05-1 064-0201

Reference Toxicant 96-h Acuto Suwival Test ENVIRON

Batch fD: 064222-0165
startDate: 09ApF1514:55
Ending Date: 13Apr-15 15:05

Duralion: 4d 0h

Protocol: PSEP (1995)

Species: Ampeliscaabdita

Source: BezinaandAssociates

Diluent LaboratorySeawaler

Brine: NoiApplicable

SamplelD: 03-7489-7340

Sample Date: 05lvay-14
Receivo Date: 05 May-14
SampleAge: 339d 15h

Code: 16587A8C

Mate.ial: UnionizedAmmonia

Source: ReferenceToxi€nt
station: P140505.92

Client IntemalLab

Project ReierenceToxicant

Comparison Summary

4!!E 19 Eapoint NOEL LOEL PMSD TUTOEL
17-0318,0665 Proportion SuNived 0.58 0.926 0.7329 25.4% Dunnett Multiple Comparison Test

Poinl Estimate Summary

Analysjs ID Endpoint 95% LCL 95% UCL TU
13-0134€289 Proportion SuNived EC50 0.6996 0.6144 0.7967 T mmed speaman-Karber

Propo(ion Survived Summary

C"mg/L Control Tvoe Count 95% LCL 95% UCL Min

o_4232

0.1415
0
0
0

Std Eff Std Dev %Etfe.t
0

0.263

0.58

0.926
1.406

1.811

1

0.9667
4.7667
0.2333
0

0

1

1

'I

0.6128
0

0

0
0.03333
0.1453
0.08819

0

0

0

o.05774
0.2517
0.1528
0
0

0.0%

5.97%
32.83%
65.47Vd

o.o%
3.33%
23.33%
76.67%

100.0%

100.0%

3
3

3

3

3

1

0.9
0.5
0.1

0

0

1

1

1

0.4

0

0

Proportion Survived Detail

c-mg/L Clnt|ol Type Rep 2 Rep 3
0

0.?63

0.58

0.926

1.406

1.411

1

0.9

1

0_2

0

0

1

1

0.8

0.1

0
0

1

0.4

0

0

Propodion Survived Binomials

c 2Rep 1

10/10

9/10

10/10

2t10

u1a
0/10

10/10

10/10

8/10

1110

0/10

0110

10/10

10/10

5t10
4t1A

ot10

0/10

0

0.263

0.58

0.926

1.406

1.811

00G173-187-1 CETISfl v1.8.7.16 en"rvst, Jv oa, Mk-



Reference Toxicant 96-h Acute Survtvat Test

StartDate: 09ApF1514:55
End Date: 13ApF1515:05
SampleDate:05May-14

Species: Ampeliscaabdita
Protocor: PSEP (1995)

Mateial: Union,zedAmmonia

Sample Code: 16587A8C
Sample Source: Reference Toxicant
Sample Starion: P140505.92

CETIS Test Data Worksheei

10

15 [,lay'15 09:18 (p 1 ot 1)

0t1064-0201/1 E6FC049

Code Rep Pos #Erposed #Sunjved

D114
10

t5
215

113

Onu,r",, JUaDo-173-1A7-1 CETISn v1.8.7.16 oo M[



CLIENT: POLA Date of Test: 09-Apr-15
PROJECT: Everport Ampelisca RT
CO[/]MENTS:

Mod NH3U
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Q rNvlnoru REFL--ENcE roxrcANr resr sur.lval DATASHEET

sunvrvll a eettavton-Elfi

OI ar,inal strqola "^ s:). A ir" a6ow- walc" tn^* @ r.+ k trt3

04 33310A05 Port camble

OBSERVATION KEY

LOE= loss of equitibrium
Q = quiescent
DC = discotoration
NB = no body
F= Floating on Surface

4ho 4/rr *ltz Llltg

q, Jv l.

Ref. Tox. -
1

2

lo n IF

l-r
lo b +(" lo p lc lo lr

lo o to 6 Io a IQ
3 p a) N lo 6 tr to o IO j7

15 ns/L
1 tlE a a 4-f 1 & 1
Io t( lo a T( lo I +( lo c)

3 Io lo U AJ Io o LY ID O it"
Ref.Tox. - 30 nq/r

L
..!9 ..N. l0: € t...Y lo 6 le l0 u

2 lo t0 i s N 7 I d '6 I t?
3 x z g lr + I t? )

Ref. To:.. - 6A nq/L

1 1 t@ AJ B t N b L 1(? 1 LI
"e
o.t"? N s Z p, + ti 3

U- a L i 7 t t l.{r 3 icr
Ref. Tox. - 120 ns /L

1 6 q 4- L I T- d u- o qr\
2 6 iLl N v a + o t* q
3 1i-

NI b v + L q

244 ns/L

l oilo il )x
2 Oilp x ><
3 \{,

4/8/2015 POLA iOd Arnpetisca.xts NH3 RTSuN



Q rNvtnoN Ammonia Reference Toxicant spiking wo.ksr,set

Reference Toxicant lD:

Date Prepared:

Technician Initiats:

Amp/Eoh NH3 RT
Assumptions in Model
Stock ammonia concentration js 10,000 mg/L = 10 mg/ml

Actual Reading
7910

PtLl0s ot .qz_

Test Solution6
Volume ofstock to reach desired

concentration
Measurcd

Concenlration
Desired

Concenlration Volume
mg/L mq/L ML mL stock to increase

750
SALT WATERzlb 240 34-,t34

t7 z- 120 750 ,t7,067
6,11. O 60 750 8.53412.'t- 30 4,267
t tl. f 15 750 2.'t33

A-oo 0 /50 0.000



Biological Testing Results for Everport Container Terminal 

APPENDIX B-7.5  Neanthes arenaceodentata Benthic Test

ENVIRON REPORT#062515.01
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Q rNvrnoN
Ammonia and Sulfide Analvsis Record

PRETEST

Comments:

DAY ofTEST:
ircle one)

Client/Proiect:
,o* 1 tr.u5wotb

Organism: 
_

No4/tfv1J/[
Test Duration (days): 

L O

/ OTHER tcircle one

Calibration Standards TemDerature Sample temperature should be within
1l "C of standards temp€ranre at time
and date ofanalysis.

Date: t?-./ os/t d- Temperaturet 1,1-L0L

Conc.
or Rep

Date of
Sampling and

Initials

Ammonia
Value
(meil-)

Temp
Date of

Reading and
Initials

Sample
Prcserved

(YN)
pH

OV a Srrw ttlo{ 14- 1r- O, oo b.\' \Yafr*d., I'J

P"i 0 rrrn L O.LV1

- [ t".'r",,'t' L Lt? I L

P\J 6 0.00 tt-l 1' L ab
I Pet 'Pvtr.^" /.4b 2-o.6 1' JZ- Y
Jtvv.wv''?, v J: o3 20 .1 t 4D ''l')



dl rNvlnoN
Ammonia and Sulfide Analvsis Record

Client/Project: Organism:
{te<*fla5

Test Duration (days):

PRETEST /

Comments:

/ OJflER(circle one) DAY ofTEST: @
@BEmI'mFw) (circle one)

Calibration Standards TemDerature Sample temperature should be within
ll'C ofstandards temperature at time
and date ofanalysis.

Date: Temperature:
l'Zttt 11.3 a o

Date of
Sampling and

hitials
{Zl(('fl

D{i{r,r.tr Z ov



Q rNvnoru .RGANT'M REcErpr LoG

Date:

ruloSlr+

time:

o$3s

Batch No.

fi(rzos t4

Organism./ Project: p()u\
NLo.'tN,!/>/ ?'IJ$VL

Source:
A,.r."h. rx,, (- ..-,Ln 4q-''( 

\' L \uA st^P?tYt

Address:

M T\V

lnvoice Attached

[Yes ) No

Phone:

OM 
'\V

Contact:

on t\Lo
No. Ordered:

1Jo
No. Received:-130 rr \0.\

Source Batch:
{v,1)t'4t^

"Nov lo - \L
Condition of Organisms:

6oodL

Approximate Size or Age:

1-t 6"IS
Shipper:

Lgu'fi0v
B of L (rracking Nol{

Condition of Container:

e^ooa'
Received tly: 

J U

Container D.O.
(mg/L)

Temp.
('c)

Conductivity or
Salinity

(lnctude LJnits)

pH
(Units)

Technician
(lnitials)

I \1. o \q,L 3o ,pgl +.\ JL

Notes:
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rt eNvlnoN
Ammonia and Sulfide Analysis Record

ClienUProject:

otA {t{rQorf
Test Duration (days):

to

PRETEST

Comments:

t y6ipt FINAL i orttER (circre one) DAy of rEST:
OVERLYINC (O\) / POREWATER (Pr/y) (circle one)

o

Calibration Standards Temperature Sample temperature should be within
lloc ofstandards tempemnre at time
and dale ofanalysis.

Date: Temperature:
L1.t1' \-+. (

Date of
Sarnpling and

Initials

vltx,l16

Pr\qo-\ orl

't\x.1\r5

D nPro-l 4tt'111,



PRETEST / INITIT

Comments:

{ rNunoN
Ammonia and Sulfide Analysis Record

d:*"y@

Cliert/Proj ect: Organism: Test Duration (days):

OIIXR{eirqle one) DAY of TEST:
OREWATER (PiD(circle one)

Calibration Standards Temperature Sample temperature should be within
lloc ofstandards tempenture at time
and date ofanalysis.

Daae: glo+lS Temperature: l'(.1 'c

Sample ID or
Description

Conc.
or Rep

Date of
Sampling and

Initials

Ammonia
Value
(me/L)

Temp

'c
Date of

Reading and
Initials

Sample

(Y^D
pH Sal

(ppO
Sulf.
mdL

0vo Suvv.
(f */r( trw b. o0 tq\o {f& Jv N

PeI. L.dl
! o**u , 0.00 L v J

v\4, V 0,00 l1.B Slw o- ne7\t aa//'t
v*' 0.0t8 ?.? u-r

, \)wnn,r- t 0. \a t J' 'n

Qp'. J- (/oa7,5-,



Q e ruvtnoN .RGANT'M REcErpr Loc

Date:

t11t4lrs
Time:

\1((

Batch No.

Nfs o,trt
Organism / Project:

N emltns I PoL/l
Source / Supplier:

A-rs
Phone:

()t | \'4 Lp

Contact:

fua"1 rtnn
No. Ordered:

360

No. Received:

31t

Source Batch:
Collection date, hatch date, etc.):

4t^uy, 1Or-r.j Avr,l
Condition of Organisms: Approximate Size or Age:

(Days from hatch, life stage, size class, etc.):

Zl - tt A"v7g
Shipper:

Cot(it(
B of L (Tracking No.)

Nq
Condition of Container:

SPoJ-
Received By7K

Container D.O.
(mg/L)

Temp.
fc)

Cona. o@
(lnclude Units)

pH
(Units)

Number
Dead or

Moribund

Technician
(lnitials)

n1 '10 .b 1D 1.o K

Notes:



Report Date: 03 Jan-15 20:53 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Neanthes arenaceodentata (Polycha
Protocol: PSEP (1995)

Material: Total Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 93.87
+1s Warning Limit: 191.8

 -2s Action Limit: 44.91
+2s Action Limit: 240.7

Mean: 142.8
CV: 34.30%Sigma: 48.96
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2013 145.7Apr 5 2.864 0.0585 12-4084-6308 11-0088-3368 NewFields1 10:40

79.7May 7 -63.1 -1.289 (-) 03-6682-4675 04-2369-0564 NewFields2 13:00
94.8924 -47.91 -0.9785 19-1651-0673 18-8601-2491 NewFields3 11:30
75.13Jun 25 -67.67 -1.382 (-) 08-9049-5052 01-8172-0753 NewFields4 14:13
141.9Jul 12 -0.8669 -0.01771 14-1288-0905 06-4191-8012 NewFields5 13:20
209.726 66.91 1.367 (+) 21-1882-7830 07-5315-7472 NewFields6 12:00
168.6Aug 20 25.85 0.5279 00-0072-4465 03-0193-2385 NewFields7 15:45
229.129 86.33 1.763 (+) 00-4506-4349 11-1553-1817 NewFields8 13:40
106.3Oct 18 -36.49 -0.7454 21-0368-6339 03-0733-6178 NewFields9 15:35
137.4Nov 15 -5.37 -0.1097 16-5727-5696 09-2903-6118 NewFields10 15:30
152.2Dec 20 9.371 0.1914 08-9922-1254 05-5343-6267 NewFields11 14:00

2014 174.5Jan 24 31.72 0.648 20-9603-7883 05-6245-5381 NewFields12 13:20
202.9Apr 4 60.08 1.227 (+) 09-1443-8374 04-8864-2138 ENVIRON13 15:40
69.43May 30 -73.37 -1.499 (-) 18-4751-2702 06-4812-5268 ENVIRON14 16:25
120.6Jun 6 -22.23 -0.454 02-4901-6395 02-6665-3375 ENVIRON15 14:00
201.320 58.55 1.196 (+) 04-8899-1061 18-6388-8462 ENVIRON16 13:20
112Jul 9 -30.78 -0.6286 00-3047-6484 19-8550-4064 ENVIRON17 15:30
133.9Aug 22 -8.933 -0.1824 19-3698-7324 19-8424-2994 ENVIRON18 12:30
97.87Sep 9 -44.93 -0.9178 04-0379-7898 08-6657-8417 ENVIRON19 15:00
203.3Nov 14 60.48 1.235 (+) 09-0815-7159 21-3147-5839 ENVIRON20 11:11
123.1Dec 5 -19.71 -0.4025 14-5288-4655 12-0797-2995 ENVIRON21 11:50

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 20:53 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Neanthes arenaceodentata (Polycha
Protocol: PSEP (1995)

Material: Total Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 53.12
+1s Warning Limit: 126.9

 -2s Action Limit: 16.25
+2s Action Limit: 163.7

Mean: 89.99
CV: 41.00%Sigma: 36.87
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2013 103Apr 5 13.01 0.3529 12-4084-6308 12-0348-0416 NewFields1 10:40

57.6May 7 -32.39 -0.8785 03-6682-4675 13-3264-9963 NewFields2 13:00
66.724 -23.29 -0.6317 19-1651-0673 19-7443-7088 NewFields3 11:30
50.4Jun 25 -39.59 -1.074 (-) 08-9049-5052 06-0503-5931 NewFields4 14:13
95.6Jul 12 5.61 0.1522 14-1288-0905 07-0996-7321 NewFields5 13:20
13726 47.01 1.275 (+) 21-1882-7830 14-5107-6466 NewFields6 12:00
124Aug 20 34.01 0.9224 00-0072-4465 04-2226-9652 NewFields7 15:45
10529 15.01 0.4071 00-4506-4349 03-1605-8937 NewFields8 13:40
76Oct 18 -13.99 -0.3794 21-0368-6339 09-9293-9888 NewFields9 15:35
101Nov 15 11.01 0.2986 16-5727-5696 19-4124-7251 NewFields10 15:30
58.3Dec 20 -31.69 -0.8595 08-9922-1254 11-2068-6689 NewFields11 14:00

2014 117Jan 24 27.01 0.7326 20-9603-7883 15-6685-9407 NewFields12 13:20
147Apr 4 57.01 1.546 (+) 09-1443-8374 10-8829-6450 ENVIRON13 15:40
25.7May 30 -64.29 -1.744 (-) 18-4751-2702 12-3702-5556 ENVIRON14 16:25
82.6Jun 6 -7.39 -0.2004 02-4901-6395 20-5404-5146 ENVIRON15 14:00
14520 55.01 1.492 (+) 04-8899-1061 10-6019-5810 ENVIRON16 13:20
49.5Jul 9 -40.49 -1.098 (-) 00-3047-6484 08-3152-1432 ENVIRON17 15:30
58.1Aug 22 -31.89 -0.8649 19-3698-7324 16-9806-3196 ENVIRON18 12:30
58.3Sep 9 -31.69 -0.8595 04-0379-7898 19-3535-3112 ENVIRON19 15:00
142Nov 14 52.01 1.411 (+) 09-0815-7159 10-8173-5203 ENVIRON20 11:11
81.9Dec 5 -8.09 -0.2194 14-5288-4655 20-6606-9579 ENVIRON21 11:50

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 21:00 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Neanthes arenaceodentata (Polycha
Protocol: PSEP (1995)

Material: Unionized Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 0.7443
+1s Warning Limit: 1.734

 -2s Action Limit: 0.2492
+2s Action Limit: 2.23

Mean: 1.239
CV: 40.00%Sigma: 0.4951
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2013 0.9122Apr 5 -0.3268 -0.6601 03-5469-7681 20-0412-7755 NewFields1 10:40

0.794May 7 -0.445 -0.8987 11-4883-5754 10-2519-8358 NewFields2 13:00
0.914324 -0.3247 -0.6559 03-1268-0321 17-3627-5339 NewFields3 11:30
0.6782Jun 25 -0.5608 -1.133 (-) 07-6412-1006 01-8270-7142 NewFields4 14:30
1.207Jul 12 -0.03181 -0.06425 06-2793-5359 03-5477-0692 NewFields5 13:20
1.32426 0.08472 0.1711 08-3568-6719 13-1071-7473 NewFields6 12:00
1.065Aug 20 -0.1736 -0.3506 11-8125-8700 06-3963-9074 NewFields7 15:45
1.77929 0.5399 1.091 (+) 06-4372-6299 20-5863-7836 NewFields8 13:40
0.5812Oct 18 -0.6578 -1.329 (-) 21-1191-9888 03-5569-7261 NewFields9 15:35
0.746Nov 15 -0.493 -0.9957 09-2209-5330 09-1007-2814 NewFields10 15:30
1.916Dec 20 0.6766 1.367 (+) 01-5055-0133 16-3961-8899 NewFields11 14:00

2014 0.8517Jan 24 -0.3873 -0.7822 09-1104-1497 12-8333-6553 NewFields12 13:20
1.94Apr 4 0.7007 1.415 (+) 00-6512-2526 06-9520-2408 NewFields13 15:40
1.055May 30 -0.1842 -0.3721 04-6747-6619 11-2879-2220 ENVIRON14 16:25
1.228Jun 6 -0.01144 -0.0231 19-7971-8908 15-6482-0033 ENVIRON15 14:00
2.11320 0.8745 1.766 (+) 01-9511-3585 14-0146-3778 ENVIRON16 13:20
1.322Jul 9 0.08328 0.1682 09-1500-8488 10-4546-7656 ENVIRON17 15:30
1.65Aug 22 0.4108 0.8298 18-5611-8800 16-9514-3424 ENVIRON18 12:30
0.7125Sep 9 -0.5265 -1.063 (-) 18-5349-8839 17-4717-4294 ENVIRON19 15:00
1.998Nov 14 0.7594 1.534 (+) 17-3054-3443 08-9007-7058 ENVIRON20 11:11
1.187Dec 5 -0.05239 -0.1058 14-0275-5265 10-7706-7479 ENVIRON21 11:50

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 03 Jan-15 21:00 ( 1 of  1)CETIS QC Plot

          Reference Toxicant 96-h Acute Survival Test
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Organism: Neanthes arenaceodentata (Polycha
Protocol: PSEP (1995)

Material: Unionized Ammonia
Endpoint: Proportion Survived Source: Reference Toxicant-REF

Test Type: Survival

 -1s Warning Limit: 0.5717
+1s Warning Limit: 1.375

 -2s Action Limit: 0.1698
+2s Action Limit: 1.777

Mean: 0.9735
CV: 41.30%Sigma: 0.4019
Count: 20

Reference Toxicant 96-h Acute Survival Test All Matching Labs

Year QC Data

Quality Control Data

Month Day Delta Sigma Warning Action Test ID Analysis ID LaboratoryPoint Time
2013 0.811Apr 5 -0.1625 -0.4043 03-5469-7681 20-7653-9268 NewFields1 10:40

0.71May 7 -0.2635 -0.6556 11-4883-5754 20-7240-7121 NewFields2 13:00
0.8124 -0.1635 -0.4068 03-1268-0321 20-4684-2719 NewFields3 11:30
0.51Jun 25 -0.4635 -1.153 (-) 07-6412-1006 18-2969-6397 NewFields4 14:30
0.943Jul 12 -0.0305 -0.07589 06-2793-5359 18-9450-4090 NewFields5 13:20
1.08726 0.1135 0.2824 08-3568-6719 20-5296-6252 NewFields6 12:00
0.97Aug 20 -0.0035 -0.00871 11-8125-8700 00-8450-2616 NewFields7 15:45
1.30129 0.3275 0.8149 06-4372-6299 17-0691-0612 NewFields8 13:40
0.459Oct 18 -0.5145 -1.28 (-) 21-1191-9888 08-6606-1702 NewFields9 15:35
0.615Nov 15 -0.3585 -0.892 09-2209-5330 09-5248-1072 NewFields10 15:30
1.228Dec 20 0.2545 0.6332 01-5055-0133 05-3710-3857 NewFields11 14:00

2014 0.75Jan 24 -0.2235 -0.5561 09-1104-1497 11-9980-1624 NewFields12 13:20
1.759Apr 4 0.7855 1.954 (+) 00-6512-2526 16-4646-7758 NewFields13 15:40
0.494May 30 -0.4795 -1.193 (-) 04-6747-6619 20-5692-2184 ENVIRON14 16:25
1.056Jun 6 0.0825 0.2053 19-7971-8908 15-9945-9119 ENVIRON15 14:00
1.89820 0.9245 2.3 (+) (+) 01-9511-3585 21-4292-7262 ENVIRON16 13:20
0.853Jul 9 -0.1205 -0.2998 09-1500-8488 15-2291-7760 ENVIRON17 15:30
1.227Aug 22 0.2535 0.6308 18-5611-8800 02-5634-5468 ENVIRON18 12:30
0.599Sep 9 -0.3745 -0.9318 18-5349-8839 09-1071-5088 ENVIRON19 15:00
1.391Nov 14 0.4175 1.039 (+) 17-3054-3443 03-6925-5177 ENVIRON20 11:11
0.885Dec 5 -0.0885 -0.2202 14-0275-5265 10-6284-3142 ENVIRON21 11:50

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Summary Report Report Date: 03 Jan-15 20:52 (p 1 of  1)
Test Code: 569942AF | 14-5288-4655

Reference Toxicant 96-h Acute Survival Test ENVIRON

Batch ID: 09-0799-9577
Start Date: 05 Dec-14 11:50
Ending Date: 09 Dec-14 13:50

Test Type: Survival

Duration: 4d  2h

Protocol: PSEP (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Neanthes arenaceodentata

Source: Aquatic Toxicology Support

Analyst:

Age:

Sample ID: 00-5619-3321
Sample Date: 05 May-14
Receive Date: 05 May-14

Code: 3597129

Sample Age: 214d  12h
Source: Reference Toxicant
Station: P140505.46

Client: Internal Lab
Project: Reference ToxicantMaterial: Total Ammonia

Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID MethodPMSD TU
81.9 185 123.120-6606-9579 Fisher Exact TestNAProportion Survived

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Methodmg/L TULevel
EC50 123.1 81.9 185Proportion Survived12-0797-2995 Binomial/Graphical

Control Type Mean Min Max Std DevCount CV%Std ErrC-mg/L

Proportion Survived Summary

95% LCL 95% UCL %Effect
0 Dilution Water 1 1 1 03 0.0%01 1 0.0%
20.4 1 1 1 03 0.0%01 1 0.0%
46.8 1 1 1 03 0.0%01 1 0.0%
81.9 1 1 1 03 0.0%01 1 0.0%
185 0 0 0 03 00 0 100.0%
325 0 0 0 03 00 0 100.0%

Control TypeC-mg/L

Proportion Survived Detail

Rep 1 Rep 2 Rep 3
0 Dilution Water 1 1 1
20.4 1 1 1
46.8 1 1 1
81.9 1 1 1
185 0 0 0
325 0 0 0

Control TypeC-mg/L

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3
0 Dilution Water 10/10 10/10 10/10
20.4 10/10 10/10 10/10
46.8 10/10 10/10 10/10
81.9 10/10 10/10 10/10
185 0/10 0/10 0/10
325 0/10 0/10 0/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Test Data Worksheet Report Date: 03 Jan-15 20:51 (p 1 of  1)
Test Code: 14-5288-4655/569942AF

Reference Toxicant 96-h Acute Survival Test ENVIRON

Protocol: PSEP (1995)
Species: Neanthes arenaceodentataStart Date: 05 Dec-14 11:50

Sample Date: 05 May-14

Sample Code: 3597129

Material: Total Ammonia
Sample Source: Reference Toxicant
Sample Station: P140505.46

End Date: 09 Dec-14 13:50

RepCode PosC-mg/L # Exposed # Survived Notes

101 12D0 10

102 7D0 10

103 10D0 10

101 1320.4 10

102 1820.4 10

103 1620.4 10

101 1146.8 10

102 1546.8 10

103 1446.8 10

101 481.9 10

102 381.9 10

103 681.9 10

101 1185 0

102 17185 0

103 5185 0

101 8325 0

102 9325 0

103 2325 0

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



CETIS Summary Report Report Date: 03 Jan-15 20:59 (p 1 of  1)
Test Code: 539C58C1 | 14-0275-5265

Reference Toxicant 96-h Acute Survival Test ENVIRON

Batch ID: 10-0192-9223
Start Date: 05 Dec-14 11:50
Ending Date: 09 Dec-14 13:50

Test Type: Survival

Duration: 4d  2h

Protocol: PSEP (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Neanthes arenaceodentata

Source: Aquatic Toxicology Support

Analyst:

Age:

Sample ID: 02-9403-7580
Sample Date: 05 May-14
Receive Date: 05 May-14

Code: 1186A84C

Sample Age: 214d  12h
Source: Reference Toxicant
Station: P140505.46

Client: Internal Lab
Project: Reference ToxicantMaterial: Unionized Ammonia

Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID MethodPMSD TU
0.885 1.591 1.18710-6284-3142 Fisher Exact TestNAProportion Survived

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Methodmg/L TULevel
EC50 1.187 0.885 1.591Proportion Survived10-7706-7479 Binomial/Graphical

Control Type Mean Min Max Std DevCount CV%Std ErrC-mg/L

Proportion Survived Summary

95% LCL 95% UCL %Effect
0 Dilution Water 1 1 1 03 0.0%01 1 0.0%
0.432 1 1 1 03 0.0%01 1 0.0%
0.796 1 1 1 03 0.0%01 1 0.0%
0.885 1 1 1 03 0.0%01 1 0.0%
1.591 0 0 0 03 00 0 100.0%
1.758 0 0 0 03 00 0 100.0%

Control TypeC-mg/L

Proportion Survived Detail

Rep 1 Rep 2 Rep 3
0 Dilution Water 1 1 1
0.432 1 1 1
0.796 1 1 1
0.885 1 1 1
1.591 0 0 0
1.758 0 0 0

Control TypeC-mg/L

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3
0 Dilution Water 10/10 10/10 10/10
0.432 10/10 10/10 10/10
0.796 10/10 10/10 10/10
0.885 10/10 10/10 10/10
1.591 0/10 0/10 0/10
1.758 0/10 0/10 0/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Test Data Worksheet Report Date: 03 Jan-15 20:58 (p 1 of  1)
Test Code: 14-0275-5265/539C58C1

Reference Toxicant 96-h Acute Survival Test ENVIRON

Protocol: PSEP (1995)
Species: Neanthes arenaceodentataStart Date: 05 Dec-14 11:50

Sample Date: 05 May-14

Sample Code: 1186A84C

Material: Unionized Ammonia
Sample Source: Reference Toxicant
Sample Station: P140505.46

End Date: 09 Dec-14 13:50

RepCode PosC-mg/L # Exposed # Survived Notes

101 5D0 10

102 13D0 10

103 18D0 10

101 110.432 10

102 10.432 10

103 120.432 10

101 70.796 10

102 90.796 10

103 150.796 10

101 100.885 10

102 80.885 10

103 170.885 10

101 31.591 0

102 41.591 0

103 161.591 0

101 61.758 0

102 141.758 0

103 21.758 0

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



To convert Total Ammonia (mg/L)  to Free (un-ionized) Ammonia (mg/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mg/L) salinity (ppt) pH temp (C) temp (K) i-factor Mod NH3U (mg/L)
Target / Sample Name Actual 22.9 8.0 24.1 297.26 9.3053 #VALUE!

Example 3.5 2.000 10.0 7.5 5.0 278.16 9.2750 0.008
1 9.26 1

2 9.27 2

3 9.28 3 15 20.4 30 7.8 20.5 293.66 9.3242 0.432
4 9.29 4 30 46.8 30 7.7 20.6 293.76 9.3242 0.796
5 9.30 5 60 81.9 30 7.5 20.6 293.76 9.3242 0.885
6 9.32 6 120 185 30 7.4 20.6 293.76 9.3242 1.591
7 9.33 7 240 325 31 7.2 20.6 293.76 9.3270 1.758
8 9.34 8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Neanthes RT

COMMENTS:

05-Dec-14

PROJECT: Everport

Integer: I-factor

CLIENT: POLA Date of Test:

Test Type:

y = 0.0003x2 + 0.0091x + 9.2502
R² = 0.9934

9.25

9.26

9.27

9.28

9.29

9.30

9.31

9.32

9.33

9.34

9.35

1 2 3 4 5 6 7 8



Ammonia Reference Toxicant Test Water Qualitv Data Sheet
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rl r Nu RoN An'monia Reference Toxicant spiking works'reet

Neanthes NH3 RT
Assumptions in l\4odel Actual Reading reading ffom
Stock ammonia concentration is 10,000 mg/L = 10 mg/mL 4560

Test Solulions
Volume ofstock to reach desired

concentration
Measurcd Desired

Concentration
Volume

m0/L mq/L ML mL stock to increase
SALT WATER (mL)

3rs 240 750 59.21,1
/ B.< 't20 750

6t .q 60 750 r4.803
4{".9 30 750 7,401
19.4 15 750 3.701

o
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CETIS lest Data Worksheet
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Biological Testing Results for Everport Container Terminal 

APPENDIX B-7.6  Neanthes virens and Macoma 
nasuta Bioaccumulation Test 

ENVIRON REPORT#062515.01
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Q rruunoN ORGANISM RECEIPT LOG

Datei

4la lK-

Timei

l4tv

Batch No,

V.(&a,J.

Organism / Project:

lvta:^ V*nt" f hr'b
vvs,we, euPyrrErr

ht/
tr tt'd. ()u,tL|!

Pnone:

ow hQ'

fu-Y,
Contactl

onf,'u
No. Ordered:

21<-

No. Received:

3tr
Source Batch:
Collection date, hatch ctate, 9tc.):

fr414 ctkc{d
@/as/lr

Condition of Organismsl

6'o.C

Approxtmate size or Aqe:
(Days from hatch, tife stage:size ctass. etc.):

44,11
onrPper:

Uvqt'or
B of L (Tracking NoJ

Al4
Condition of Container:

6uL1

Necerveo Ey:

p6

Container D.O.
(ms/L)

Temp.
fc)

Cond. or Sal.
(lnclude Units)

pH
(Units)

Number
Dead or

Moribund

Technician
(lnitials)

t
8.o &8

Notes:



Q rNvrnoru

oRGAN|SM: n'la.Coll4r!

MAINTENANCE LOG FOR CULTURES

LOCATION: $whl
Batch Number: &boq}l It Date Received. +144140 q

FT = Flow-through sArW d,ifiinc, f\,lr q
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€ervwnorv
ORGANISII4 

RECE,PTIOG

PhoiE

1'.'frfrFe
'550

comrt-_-EilRtEnlGi

Jood
StrippEi

FL[e(
condtu6i-or-GntEnEi

5ooA
container

\')

t7 I1 t\

\uusslt
#""*k*;

!e-\L colte"+os*
AttaiFEd-

a\
/No ll-,/

o^ c) leNo. nFcer.ve*-
ource Batch:-

Fit ll co/b.@
approx6a-G-sihiif;;:

ob1 goctl 6tC<l

Salinity
(lnclude Units

Technician
(lnitials)



I. Organisn I-IistorY

Aquatic Research OtCgry9{N

DATA SIillET
CI{AIN OF CUSTODY

Neries vilensSpecies:

Source: Field collected {I-ab reared- Halclrery reared

coilecrion ou-DfLflg--
totn ^t., f20!/44/L/

Receipt datq

Strai wild

Brood Origination Damariscotta River, Boothbay trarbor' Maine

II- lvater Quality

Temperature-'C Saliniry 28-32 PPt

pH!8-9_? Hardness-I:Lppm

HeLd aE 4"C on Eois! seaweed

Diet: Flake Food- Phytoplankton Trout

Brine shrimp- Rotifers- other*ry

DO saturated

III. Culture Conditions

Chow

feed

Prophylactic Treatments:

Comments: shin-e,l ^n ndiarened Ae.ueed- ger ice pr.ks to keep coo1.

IV. .Shipping Inforlnltion

crle^t: Efi)//zl)4) p, G- . <<7fr
fr oI urganrsms:_:9::_-

Date Shipped:

DL"IE' by? ':*'/e:aREIEASED

RECEIVED

1-800-
PO Box l27l ' One lnfayelte Rond '

927 - 1650

ilampron. NH 03842 ' (603) 926-1650
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Biological Testing Results for Everport Container Terminal 

APPENDIX B-7.7  Statistical Results: A. bahia Water-Column Test 

ENVIRON REPORT#062515.01



Report Date: 14 Jul-15 10:07 (p 1 of  4)
Test Code: 78212F25 | 20-1544-0677

CETIS Analytical Report

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 10:06
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 12-2280-4842
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 37d  15h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 08-5655-5063
Start Date: 05 Dec-14 14:55
Ending Date: 09 Dec-14 12:55

Test Type: Survival (96h)

Duration: 94h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Americamysis bahia

Source: Aquatic Biosystems, CO

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Control

Equal Variance t Two-Sample Test

DF P-Type
0.1324 1.86 0.191 0.4490 Non-Significant EffectDilution Water Site Water 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
14.0%C > TNAAngular (Corrected) NA Passes 96h proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.0004631006 0.0004631006 1 0.01753 0.8979 Non-Significant Effect
Error 0.2113362 0.02641703 8

0.2117993 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.9
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.9

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3.535 23.15 0.2489 Equal VariancesVariance Ratio FVariances
0.8207 13.75 0.3999 Equal VariancesMod Levene Equality of VarianceVariances
6.203 11.26 0.0375 Equal VariancesLevene Equality of VarianceVariances
0.8762 0.7411 0.1181 Normal DistributionShapiro-Wilk W NormalityDistribution
0.2282 0.3025 0.1541 Normal DistributionKolmogorov-Smirnov DDistribution
0.8649 2.576 0.3871 Normal DistributionD'Agostino SkewnessDistribution
0.6315 3.878 0.1004 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

96h Proportion Survived Summary

0.9 0.7 110 5Dilution Water 0.06325 15.71% 0.0%0.7244 1
0.9 0.8 10.90 5Site Water 0.03162 7.86% 0.0%0.8122 0.9878

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.267 0.9912 1.4121.4120 5Dilution Water 0.09076 16.02% 0.0%1.015 1.519
1.253 1.107 1.4121.2490 5Site Water 0.04827 8.61% 1.07%1.119 1.387

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 0.8 1 1 0.7
0 Site Water 0.9 0.9 0.9 1 0.8

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:07 (p 2 of  4)
Test Code: 78212F25 | 20-1544-0677

CETIS Analytical Report

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 10:06
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 12-2280-4842
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.412 1.107 1.412 1.412 0.9912
0 Site Water 1.249 1.249 1.249 1.412 1.107

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 8/10 10/10 10/10 7/10
0 Site Water 9/10 9/10 9/10 10/10 8/10
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CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:07 (p 3 of  4)
Test Code: 78212F25 | 20-1544-0677

CETIS Analytical Report

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 10:06
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 00-9776-1696
Analysis: Parametric-Control vs Treatments Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 37d  15h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 08-5655-5063
Start Date: 05 Dec-14 14:55
Ending Date: 09 Dec-14 12:55

Test Type: Survival (96h)

Duration: 94h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Americamysis bahia

Source: Aquatic Biosystems, CO

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl C-unit

Dunnett Multiple Comparison Test

DF P-Type
0.1581 2.227 0.192 0.6901 Non-Significant EffectDilution Water 10 8 CDF
0.4877 2.227 0.192 0.5502 Non-Significant Effect50 8 CDF
-1.307 2.227 0.192 0.9817 Non-Significant Effect100 8 CDF

NOEL LOELPMSD TUTOELAlt  HypData Transform Zeta Trials Seed
100 >10014.0% NAC > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.06902656 0.02300885 3 1.242 0.3274 Non-Significant Effect
Error 0.2964929 0.01853081 16

0.3655195 19Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.9

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3.852 11.34 0.2779 Equal VariancesBartlett Equality of VarianceVariances
0.8712 5.953 0.4829 Equal VariancesMod Levene Equality of VarianceVariances
3.636 5.292 0.0358 Equal VariancesLevene Equality of VarianceVariances
0.9323 0.866 0.1708 Normal DistributionShapiro-Wilk W NormalityDistribution
0.1865 0.2235 0.0664 Normal DistributionKolmogorov-Smirnov DDistribution
0.8435 2.576 0.3990 Normal DistributionD'Agostino SkewnessDistribution
0.1859 2.576 0.8525 Normal DistributionD'Agostino KurtosisDistribution
0.746 9.21 0.6887 Normal DistributionD'Agostino-Pearson K2 OmnibusDistribution
0.6984 3.878 0.0682 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

96h Proportion Survived Summary

0.9 0.7 110 5Dilution Water 0.06325 15.71% 0.0%0.7244 1
0.9 0.8 10.910 5 0.03162 7.86% 0.0%0.8122 0.9878
0.88 0.8 10.950 5 0.03742 9.51% 2.22%0.7761 0.9839
0.98 0.9 11100 5 0.02 4.56% -8.89%0.9245 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.267 0.9912 1.4121.4120 5Dilution Water 0.09076 16.02% 0.0%1.015 1.519
1.253 1.107 1.4121.24910 5 0.04827 8.61% 1.07%1.119 1.387
1.225 1.107 1.4121.24950 5 0.05653 10.32% 3.31%1.068 1.382
1.379 1.249 1.4121.412100 5 0.03259 5.28% -8.88%1.289 1.47

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:07 (p 4 of  4)
Test Code: 78212F25 | 20-1544-0677

CETIS Analytical Report

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 10:06
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 00-9776-1696
Analysis: Parametric-Control vs Treatments Official Results: Yes

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 0.8 1 1 0.7
10 0.8 0.9 0.9 1 0.9
50 0.9 1 0.8 0.9 0.8
100 1 0.9 1 1 1

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.412 1.107 1.412 1.412 0.9912
10 1.107 1.249 1.249 1.412 1.249
50 1.249 1.412 1.107 1.249 1.107
100 1.412 1.249 1.412 1.412 1.412

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 8/10 10/10 10/10 7/10
0 Site Water 9/10 9/10 9/10 10/10 8/10
10 8/10 9/10 9/10 10/10 9/10
50 9/10 10/10 8/10 9/10 8/10
100 10/10 9/10 10/10 10/10 10/10
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CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Test Data Worksheet Report Date: 14 Jul-15 10:07 (p 1 of  1)
Test Code: 20-1544-0677/78212F25

Mysidopsis 96-h Acute Survival Test ENVIRON

Protocol: EPA/821/R-02-012 (2002)
Species: Americamysis bahiaStart Date: 05 Dec-14 14:55

Sample Date: 29 Oct-14

Sample Code: DMMU-2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-2

End Date: 09 Dec-14 12:55

RepCode PosC-unit # Exposed 24h Survival 48h Survival 72h Survival 96h Survival Notes

101 15D0 10

102 3D0 8

103 20D0 10

104 8D0 10

105 21D0 7

101 24SW0 9

102 16SW0 9

103 7SW0 9

104 6SW0 10

105 13SW0 8

101 410 8

102 1910 9

103 1710 9

104 1110 10

105 510 9

101 1850 9

102 1450 10

103 1050 8

104 2350 9

105 2250 8

101 9100 10

102 1100 9

103 25100 10

104 12100 10

105 2100 10

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



CETIS Analytical Report Report Date: 14 Jul-15 10:07 (p 1 of  2)
Test Code: 78212F25 | 20-1544-0677

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 10:06
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 17-8207-9897
Analysis: Linear Interpolation (ICPIN) Official Results: Yes

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation1788852

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.9

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 37d  15h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 08-5655-5063
Start Date: 05 Dec-14 14:55
Ending Date: 09 Dec-14 12:55

Test Type: Survival (96h)

Duration: 94h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Americamysis bahia

Source: Aquatic Biosystems, CO

Analyst:

Age:

Point Estimates

Level 95% LCL 95% UCLunit
EC5 >100 N/A N/A
EC10 >100 N/A N/A
EC15 >100 N/A N/A
EC20 >100 N/A N/A
EC25 >100 N/A N/A
EC40 >100 N/A N/A
EC50 >100 N/A N/A

Mean Min Max Std DevCountControl Type A B

Calculated Variate(A/B)

Std ErrC-unit CV% %Effect

96h Proportion Survived Summary

0.9 450.7 501 0.14140 5Dilution Water 0.06325 15.71% 0.0%
0.9 450.8 501 0.0707110 5 0.03162 7.86% 0.0%
0.88 440.8 501 0.0836750 5 0.03742 9.51% 2.22%
0.98 490.9 501 0.04472100 5 0.02 4.56% -8.89%

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 0.8 1 1 0.7
10 0.8 0.9 0.9 1 0.9
50 0.9 1 0.8 0.9 0.8
100 1 0.9 1 1 1

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 8/10 10/10 10/10 7/10
0 Site Water 9/10 9/10 9/10 10/10 8/10
10 8/10 9/10 9/10 10/10 9/10
50 9/10 10/10 8/10 9/10 8/10
100 10/10 9/10 10/10 10/10 10/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Analytical Report Report Date: 14 Jul-15 10:07 (p 2 of  2)
Test Code: 78212F25 | 20-1544-0677

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 10:06
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 17-8207-9897
Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:20 (p 1 of  4)
Test Code: 2D08B48C | 07-5554-5228

CETIS Analytical Report

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:18
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 00-0435-7295
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 33d  16h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 16-5549-0693
Start Date: 29 Apr-15 16:25
Ending Date: 03 May-15 15:40

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Americamysis bahia

Source: Aquatic Biosystems, CO

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)TiesvsControl Control

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
25 NA 1 0.5000 Non-Significant EffectDilution Water Site Water 8 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
4.74%C > TNAAngular (Corrected) NA Passes 96h proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.002655933 0.002655933 1 1 0.3466 Non-Significant Effect
Error 0.02124747 0.002655933 8

0.0239034 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.98
0.9 - NLControl Resp Yes Passes Acceptability Criteria1

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1 13.75 0.3559 Equal VariancesMod Levene Equality of VarianceVariances
7.111 11.26 0.0285 Equal VariancesLevene Equality of VarianceVariances
0.6247 0.7411 0.0001 Non-normal DistributionShapiro-Wilk W NormalityDistribution
0.4 0.3025 <0.0001 Non-normal DistributionKolmogorov-Smirnov DDistribution
3.335 2.576 0.0009 Non-normal DistributionD'Agostino SkewnessDistribution
1.796 3.878 <0.0001 Non-normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

96h Proportion Survived Summary

1 1 110 5Dilution Water 0 0.0% 0.0%1 1
0.98 0.9 110 5Site Water 0.02 4.56% 2.0%0.9245 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.412 1.412 1.4121.4120 5Dilution Water 0 0.0% 0.0%1.412 1.412
1.379 1.249 1.4121.4120 5Site Water 0.03259 5.28% 2.31%1.289 1.47

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 1 1 1
0 Site Water 1 1 1 1 0.9

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.412 1.412 1.412 1.412 1.412
0 Site Water 1.412 1.412 1.412 1.412 1.249

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:20 (p 2 of  4)
Test Code: 2D08B48C | 07-5554-5228

CETIS Analytical Report

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:18
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 00-0435-7295
Analysis: Nonparametric-Two Sample Official Results: Yes

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 10/10 10/10 10/10 10/10
0 Site Water 10/10 10/10 10/10 10/10 9/10
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Report Date: 14 Jul-15 11:20 (p 3 of  4)
Test Code: 2D08B48C | 07-5554-5228

CETIS Analytical Report

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:18
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 14-4417-6079
Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 33d  16h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 16-5549-0693
Start Date: 29 Apr-15 16:25
Ending Date: 03 May-15 15:40

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Americamysis bahia

Source: Aquatic Biosystems, CO

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)TiesvsControl C-unit

Steel Many-One Rank Sum Test

DF P-Type
22.5 17 1 0.3045 Non-Significant EffectDilution Water 10 8 Asymp
25 17 1 0.5314 Non-Significant Effect50 8 Asymp
22.5 17 1 0.3045 Non-Significant Effect100 8 Asymp

NOEL LOELPMSD TUTOELAlt  HypData Transform Zeta Trials Seed
100 >1009.41% NAC > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.03719214 0.01239738 3 1.052 0.3969 Non-Significant Effect
Error 0.1886293 0.01178933 16

0.2258214 19Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria1

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1.127 5.953 0.3769 Equal VariancesMod Levene Equality of VarianceVariances
5.868 5.292 0.0067 Unequal VariancesLevene Equality of VarianceVariances
0.8589 0.866 0.0075 Non-normal DistributionShapiro-Wilk W NormalityDistribution
0.25 0.2235 0.0020 Non-normal DistributionKolmogorov-Smirnov DDistribution
2.8 2.576 0.0051 Non-normal DistributionD'Agostino SkewnessDistribution
2.379 2.576 0.0174 Normal DistributionD'Agostino KurtosisDistribution
13.5 9.21 0.0012 Non-normal DistributionD'Agostino-Pearson K2 OmnibusDistribution
1.016 3.878 0.0114 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

96h Proportion Survived Summary

1 1 110 5Dilution Water 0 0.0% 0.0%1 1
0.92 0.7 1110 5 0.05831 14.17% 8.0%0.7581 1
0.98 0.9 1150 5 0.02 4.56% 2.0%0.9245 1
0.96 0.9 11100 5 0.02449 5.71% 4.0%0.892 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.412 1.412 1.4121.4120 5Dilution Water 0 0.0% 0.0%1.412 1.412
1.295 0.9912 1.4121.41210 5 0.08231 14.21% 8.27%1.067 1.524
1.379 1.249 1.4121.41250 5 0.03259 5.28% 2.31%1.289 1.47
1.347 1.249 1.4121.412100 5 0.03992 6.63% 4.62%1.236 1.458

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:20 (p 4 of  4)
Test Code: 2D08B48C | 07-5554-5228

CETIS Analytical Report

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:18
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 14-4417-6079
Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 1 1 1
10 1 1 0.9 0.7 1
50 1 1 0.9 1 1
100 1 1 0.9 0.9 1

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.412 1.412 1.412 1.412 1.412
10 1.412 1.412 1.249 0.9912 1.412
50 1.412 1.412 1.249 1.412 1.412
100 1.412 1.412 1.249 1.249 1.412

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 10/10 10/10 10/10 10/10
0 Site Water 10/10 10/10 10/10 10/10 9/10
10 10/10 10/10 9/10 7/10 10/10
50 10/10 10/10 9/10 10/10 10/10
100 10/10 10/10 9/10 9/10 10/10
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CETIS Analytical Report Report Date: 14 Jul-15 11:19 (p 1 of  2)
Test Code: 2D08B48C | 07-5554-5228

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:18
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 07-0112-8636
Analysis: Linear Interpolation (ICPIN) Official Results: Yes

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation1563905

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria1

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 33d  16h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 16-5549-0693
Start Date: 29 Apr-15 16:25
Ending Date: 03 May-15 15:40

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Americamysis bahia

Source: Aquatic Biosystems, CO

Analyst:

Age:

Point Estimates

Level 95% LCL 95% UCLunit
EC5 >100 N/A N/A
EC10 >100 N/A N/A
EC15 >100 N/A N/A
EC20 >100 N/A N/A
EC25 >100 N/A N/A
EC40 >100 N/A N/A
EC50 >100 N/A N/A

Mean Min Max Std DevCountControl Type A B

Calculated Variate(A/B)

Std ErrC-unit CV% %Effect

96h Proportion Survived Summary

1 501 501 00 5Dilution Water 0 0.0% 0.0%
0.92 460.7 501 0.130410 5 0.05831 14.17% 8.0%
0.98 490.9 501 0.0447250 5 0.02 4.56% 2.0%
0.96 480.9 501 0.05477100 5 0.02449 5.71% 4.0%

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 1 1 1
10 1 1 0.9 0.7 1
50 1 1 0.9 1 1
100 1 1 0.9 0.9 1

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 10/10 10/10 10/10 10/10
0 Site Water 10/10 10/10 10/10 10/10 9/10
10 10/10 10/10 9/10 7/10 10/10
50 10/10 10/10 9/10 10/10 10/10
100 10/10 10/10 9/10 9/10 10/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Analytical Report Report Date: 14 Jul-15 11:19 (p 2 of  2)
Test Code: 2D08B48C | 07-5554-5228

Mysidopsis 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:18
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 07-0112-8636
Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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CETIS Test Data Worksheet Report Date: 14 Jul-15 11:21 (p 1 of  1)
Test Code: 07-5554-5228/2D08B48C

Mysidopsis 96-h Acute Survival Test ENVIRON

Protocol: EPA/821/R-02-012 (2002)
Species: Americamysis bahiaStart Date: 29 Apr-15 16:25

Sample Date: 27 Mar-15

Sample Code: 6748B1F2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-1

End Date: 03 May-15 15:40

RepCode PosC-unit # Exposed 24h Survival 48h Survival 72h Survival 96h Survival Notes

101 15D0 10

102 24D0 10

103 8D0 10

104 12D0 10

105 9D0 10

101 13SW0 10

102 17SW0 10

103 6SW0 10

104 20SW0 10

105 19SW0 9

101 1410 10

102 2110 10

103 110 9

104 2510 7

105 310 10

101 2250 10

102 1850 10

103 750 9

104 1650 10

105 450 10

101 11100 10

102 2100 10

103 23100 9

104 10100 9

105 5100 10

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



Biological Testing Results for Everport Container Terminal 

APPENDIX B-7.8  Statistical Results: M. beryllina Water-Column Test 
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Report Date: 14 Jul-15 09:57 (p 1 of  4)
Test Code: 287F1E08 | 06-7941-9400

CETIS Analytical Report

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 01 Jul-15 9:34
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 14-5718-1142
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 37d  14h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 16-7328-1464
Start Date: 05 Dec-14 14:25
Ending Date: 09 Dec-14 13:10

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA-823-B-98-004 (1998) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Menidia beryllina

Source: Aquatic Biosystems, CO

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Control

Equal Variance t Two-Sample Test

DF P-Type
-0.4777 1.86 0.184 0.6772 Non-Significant EffectDilution Water Site Water 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
13.3%C > TNAAngular (Corrected) NA Passes 96h proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.005608177 0.005608177 1 0.2282 0.6456 Non-Significant Effect
Error 0.1966022 0.02457527 8

0.2022103 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
5.169 23.15 0.1406 Equal VariancesVariance Ratio FVariances
0.7267 13.75 0.4267 Equal VariancesMod Levene Equality of VarianceVariances
12.86 11.26 0.0071 Unequal VariancesLevene Equality of VarianceVariances
0.8692 0.7411 0.0977 Normal DistributionShapiro-Wilk W NormalityDistribution
0.2459 0.3025 0.0880 Normal DistributionKolmogorov-Smirnov DDistribution
0.952 2.576 0.3411 Normal DistributionD'Agostino SkewnessDistribution
0.6662 3.878 0.0822 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

96h Proportion Survived Summary

0.9 0.7 110 5Dilution Water 0.06325 15.71% 0.0%0.7244 1
0.94 0.9 10.90 5Site Water 0.02449 5.83% -4.44%0.872 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.267 0.9912 1.4121.4120 5Dilution Water 0.09076 16.02% 0.0%1.015 1.519
1.314 1.249 1.4121.2490 5Site Water 0.03992 6.79% -3.74%1.203 1.425

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 0.7 1 0.8 1
0 Site Water 0.9 1 0.9 0.9 1

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.412 0.9912 1.412 1.107 1.412
0 Site Water 1.249 1.412 1.249 1.249 1.412

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 09:57 (p 2 of  4)
Test Code: 287F1E08 | 06-7941-9400

CETIS Analytical Report

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 01 Jul-15 9:34
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 14-5718-1142
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 7/10 10/10 8/10 10/10
0 Site Water 9/10 10/10 9/10 9/10 10/10
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Report Date: 14 Jul-15 09:57 (p 3 of  4)
Test Code: 287F1E08 | 06-7941-9400

CETIS Analytical Report

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 01 Jul-15 9:34
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 11-3566-7546
Analysis: Parametric-Control vs Treatments Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 37d  14h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 16-7328-1464
Start Date: 05 Dec-14 14:25
Ending Date: 09 Dec-14 13:10

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA-823-B-98-004 (1998) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Menidia beryllina

Source: Aquatic Biosystems, CO

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl C-unit

Dunnett Multiple Comparison Test

DF P-Type
1.867 2.227 0.237 0.0945 Non-Significant EffectDilution Water 10 8 CDF
1.561 2.227 0.237 0.1549 Non-Significant Effect50 8 CDF
2.331 2.227 0.237 0.0412 Significant Effect100* 8 CDF

NOEL LOELPMSD TUTOELAlt  HypData Transform Zeta Trials Seed
50 10018.4% 70.71C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.1736457 0.05788189 3 2.043 0.1484 Non-Significant Effect
Error 0.4532854 0.02833034 16

0.626931 19Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1.398 11.34 0.7061 Equal VariancesBartlett Equality of VarianceVariances
0.2042 5.953 0.8915 Equal VariancesMod Levene Equality of VarianceVariances
0.7955 5.292 0.5142 Equal VariancesLevene Equality of VarianceVariances
0.968 0.866 0.7115 Normal DistributionShapiro-Wilk W NormalityDistribution
0.1166 0.2235 0.7222 Normal DistributionKolmogorov-Smirnov DDistribution
0.002226 2.576 0.9982 Normal DistributionD'Agostino SkewnessDistribution
0.6922 2.576 0.4888 Normal DistributionD'Agostino KurtosisDistribution
0.4792 9.21 0.7870 Normal DistributionD'Agostino-Pearson K2 OmnibusDistribution
0.3705 3.878 0.4289 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

96h Proportion Survived Summary

0.9 0.7 110 5Dilution Water 0.06325 15.71% 0.0%0.7244 1
0.76 0.6 0.90.810 5 0.05099 15.0% 15.56%0.6184 0.9016
0.78 0.6 10.850 5 0.06633 19.02% 13.33%0.5958 0.9642
0.72 0.6 0.80.8100 5 0.04899 15.21% 20.0%0.584 0.856

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.267 0.9912 1.4121.4120 5Dilution Water 0.09076 16.02% 0.0%1.015 1.519
1.068 0.8861 1.2491.10710 5 0.06117 12.81% 15.69%0.8983 1.238
1.101 0.8861 1.4121.10750 5 0.08805 17.89% 13.12%0.8562 1.345
1.019 0.8861 1.1071.107100 5 0.05415 11.89% 19.59%0.8684 1.169

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 09:57 (p 4 of  4)
Test Code: 287F1E08 | 06-7941-9400

CETIS Analytical Report

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 01 Jul-15 9:34
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 11-3566-7546
Analysis: Parametric-Control vs Treatments Official Results: Yes

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 0.7 1 0.8 1
10 0.7 0.6 0.8 0.8 0.9
50 0.8 0.7 0.8 1 0.6
100 0.8 0.8 0.8 0.6 0.6

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.412 0.9912 1.412 1.107 1.412
10 0.9912 0.8861 1.107 1.107 1.249
50 1.107 0.9912 1.107 1.412 0.8861
100 1.107 1.107 1.107 0.8861 0.8861

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 7/10 10/10 8/10 10/10
0 Site Water 9/10 10/10 9/10 9/10 10/10
10 7/10 6/10 8/10 8/10 9/10
50 8/10 7/10 8/10 10/10 6/10
100 8/10 8/10 8/10 6/10 6/10
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CETIS Analytical Report Report Date: 14 Jul-15 09:58 (p 1 of  2)
Test Code: 287F1E08 | 06-7941-9400

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 01 Jul-15 9:34
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 11-0882-2653
Analysis: Linear Interpolation (ICPIN) Official Results: Yes

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation216671

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 37d  14h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 16-7328-1464
Start Date: 05 Dec-14 14:25
Ending Date: 09 Dec-14 13:10

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA-823-B-98-004 (1998) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Menidia beryllina

Source: Aquatic Biosystems, CO

Analyst:

Age:

Point Estimates

Level 95% LCL 95% UCLunit
EC5 1.293 0.3253 126.7
EC10 4.26 0.444 N/A
EC15 53.61 N/A N/A
EC20 100 N/A N/A
EC25 >100 N/A N/A
EC40 >100 N/A N/A
EC50 >100 N/A N/A

Mean Min Max Std DevCountControl Type A B

Calculated Variate(A/B)

Std ErrC-unit CV% %Effect

96h Proportion Survived Summary

0.9 450.7 501 0.14140 5Dilution Water 0.06325 15.71% 0.0%
0.76 380.6 500.9 0.11410 5 0.05099 15.0% 15.56%
0.78 390.6 501 0.148350 5 0.06633 19.02% 13.33%
0.72 360.6 500.8 0.1095100 5 0.04899 15.21% 20.0%

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 0.7 1 0.8 1
10 0.7 0.6 0.8 0.8 0.9
50 0.8 0.7 0.8 1 0.6
100 0.8 0.8 0.8 0.6 0.6

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 7/10 10/10 8/10 10/10
0 Site Water 9/10 10/10 9/10 9/10 10/10
10 7/10 6/10 8/10 8/10 9/10
50 8/10 7/10 8/10 10/10 6/10
100 8/10 8/10 8/10 6/10 6/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Analytical Report Report Date: 14 Jul-15 09:58 (p 2 of  2)
Test Code: 287F1E08 | 06-7941-9400

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 01 Jul-15 9:34
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 11-0882-2653
Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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CETIS Test Data Worksheet Report Date: 14 Jul-15 09:58 (p 1 of  1)
Test Code: 06-7941-9400/287F1E08

Inland Silverside 96-h Acute Survival Test ENVIRON

Protocol: EPA-823-B-98-004 (1998)
Species: Menidia beryllinaStart Date: 05 Dec-14 14:25

Sample Date: 29 Oct-14

Sample Code: DMMU-2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-2

End Date: 09 Dec-14 13:10

RepCode PosC-unit # Exposed 24h Survival 48h Survival 72h Survival 96h Survival Notes

101 13D0 10

102 2D0 7

103 6D0 10

104 11D0 8

105 22D0 10

101 18SW0 9

102 12SW0 10

103 3SW0 9

104 21SW0 9

105 25SW0 10

101 910 7

102 510 6

103 110 8

104 2010 8

105 1010 9

101 450 8

102 1450 7

103 750 8

104 1750 10

105 1650 6

101 24100 8

102 23100 8

103 15100 8

104 8100 6

105 19100 6

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



Report Date: 14 Jul-15 11:21 (p 1 of  4)
Test Code: 76FD739 | 01-2477-0105

CETIS Analytical Report

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:11
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 06-5052-9220
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 33d  17h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 20-9038-1152
Start Date: 29 Apr-15 16:55
Ending Date: 03 May-15 15:55

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Menidia beryllina

Source: Aquatic Biosystems, CO

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)TiesvsControl Control

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
27.5 NA 2 0.7778 Non-Significant EffectDilution Water Site Water 8 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
5.6%C > TNAAngular (Corrected) NA Passes 96h proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0 0 1 0 1.0000 Non-Significant Effect
Error 0.04249493 0.005311866 8

0.04249493 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.98
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.98

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1 23.15 1.0000 Equal VariancesVariance Ratio FVariances
0 13.75 1.0000 Equal VariancesMod Levene Equality of VarianceVariances
0 11.26 1.0000 Equal VariancesLevene Equality of VarianceVariances
0.5093 0.7411 <0.0001 Non-normal DistributionShapiro-Wilk W NormalityDistribution
0.4824 0.3025 <0.0001 Non-normal DistributionKolmogorov-Smirnov DDistribution
2.495 2.576 0.0126 Normal DistributionD'Agostino SkewnessDistribution
2.912 3.878 <0.0001 Non-normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

96h Proportion Survived Summary

0.98 0.9 110 5Dilution Water 0.02 4.56% 0.0%0.9245 1
0.98 0.9 110 5Site Water 0.02 4.56% 0.0%0.9245 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.379 1.249 1.4121.4120 5Dilution Water 0.03259 5.28% 0.0%1.289 1.47
1.379 1.249 1.4121.4120 5Site Water 0.03259 5.28% 0.0%1.289 1.47

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 1 1 0.9
0 Site Water 1 1 1 0.9 1

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:21 (p 2 of  4)
Test Code: 76FD739 | 01-2477-0105

CETIS Analytical Report

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:11
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 06-5052-9220
Analysis: Nonparametric-Two Sample Official Results: Yes

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.412 1.412 1.412 1.412 1.249
0 Site Water 1.412 1.412 1.412 1.249 1.412

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 10/10 10/10 10/10 9/10
0 Site Water 10/10 10/10 10/10 9/10 10/10
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Report Date: 14 Jul-15 11:21 (p 3 of  4)
Test Code: 76FD739 | 01-2477-0105

CETIS Analytical Report

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:11
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 19-7347-0918
Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 33d  17h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 20-9038-1152
Start Date: 29 Apr-15 16:55
Ending Date: 03 May-15 15:55

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Menidia beryllina

Source: Aquatic Biosystems, CO

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)TiesvsControl C-unit

Steel Many-One Rank Sum Test

DF P-Type
27.5 17 2 0.7500 Non-Significant EffectDilution Water 10 8 Asymp
30 17 1 0.8988 Non-Significant Effect50 8 Asymp
27.5 17 2 0.7500 Non-Significant Effect100 8 Asymp

NOEL LOELPMSD TUTOELAlt  HypData Transform Zeta Trials Seed
100 >1005.77% NAC > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.0039839 0.001327967 3 0.3333 0.8014 Non-Significant Effect
Error 0.0637424 0.0039839 16

0.0677263 19Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.98

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
0.3333 5.953 0.8015 Equal VariancesMod Levene Equality of VarianceVariances
2.37 5.292 0.1089 Equal VariancesLevene Equality of VarianceVariances
0.5875 0.866 <0.0001 Non-normal DistributionShapiro-Wilk W NormalityDistribution
0.35 0.2235 <0.0001 Non-normal DistributionKolmogorov-Smirnov DDistribution
3.199 2.576 0.0014 Non-normal DistributionD'Agostino SkewnessDistribution
1.781 2.576 0.0749 Normal DistributionD'Agostino KurtosisDistribution
13.41 9.21 0.0012 Non-normal DistributionD'Agostino-Pearson K2 OmnibusDistribution
4.156 3.878 <0.0001 Non-normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

96h Proportion Survived Summary

0.98 0.9 110 5Dilution Water 0.02 4.56% 0.0%0.9245 1
0.98 0.9 1110 5 0.02 4.56% 0.0%0.9245 1
1 1 1150 5 0 0.0% -2.04%1 1
0.98 0.9 11100 5 0.02 4.56% 0.0%0.9245 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.379 1.249 1.4121.4120 5Dilution Water 0.03259 5.28% 0.0%1.289 1.47
1.379 1.249 1.4121.41210 5 0.03259 5.28% 0.0%1.289 1.47
1.412 1.412 1.4121.41250 5 0 0.0% -2.36%1.412 1.412
1.379 1.249 1.4121.412100 5 0.03259 5.28% 0.0%1.289 1.47

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:21 (p 4 of  4)
Test Code: 76FD739 | 01-2477-0105

CETIS Analytical Report

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:11
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 19-7347-0918
Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 1 1 0.9
10 1 0.9 1 1 1
50 1 1 1 1 1
100 0.9 1 1 1 1

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.412 1.412 1.412 1.412 1.249
10 1.412 1.249 1.412 1.412 1.412
50 1.412 1.412 1.412 1.412 1.412
100 1.249 1.412 1.412 1.412 1.412

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 10/10 10/10 10/10 9/10
0 Site Water 10/10 10/10 10/10 9/10 10/10
10 10/10 9/10 10/10 10/10 10/10
50 10/10 10/10 10/10 10/10 10/10
100 9/10 10/10 10/10 10/10 10/10

C
e

n
te

re
d

C
o

rr
. 

A
n

g
le

           Rankits

-0.02

-0.04

-0.06

-0.08

-0.10

-0.12

-0.14

-0.16

0.00

0.02

0.04

-0.5-1.0-1.5-2.0 0.0 0.5 1.0 1.5 2.0

9
6

h
 P

ro
p

o
rt

io
n

 S
u

rv
iv

e
d

          C-unit

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 D 10 50 100

Graphics

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Analytical Report Report Date: 14 Jul-15 11:12 (p 1 of  2)
Test Code: 76FD739 | 01-2477-0105

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:11
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 07-7687-1923
Analysis: Linear Interpolation (ICPIN) Official Results: Yes

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation81188

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.98

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 33d  17h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 20-9038-1152
Start Date: 29 Apr-15 16:55
Ending Date: 03 May-15 15:55

Test Type: Survival (96h)

Duration: 95h

Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Menidia beryllina

Source: Aquatic Biosystems, CO

Analyst:

Age:

Point Estimates

Level 95% LCL 95% UCLunit
EC5 >100 N/A N/A
EC10 >100 N/A N/A
EC15 >100 N/A N/A
EC20 >100 N/A N/A
EC25 >100 N/A N/A
EC40 >100 N/A N/A
EC50 >100 N/A N/A

Mean Min Max Std DevCountControl Type A B

Calculated Variate(A/B)

Std ErrC-unit CV% %Effect

96h Proportion Survived Summary

0.98 490.9 501 0.044720 5Dilution Water 0.02 4.56% 0.0%
0.98 490.9 501 0.0447210 5 0.02 4.56% 0.0%
1 501 501 050 5 0 0.0% -2.04%
0.98 490.9 501 0.04472100 5 0.02 4.56% 0.0%

Control TypeC-unit

96h Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 1 1 0.9
10 1 0.9 1 1 1
50 1 1 1 1 1
100 0.9 1 1 1 1

Control TypeC-unit

96h Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10/10 10/10 10/10 10/10 9/10
0 Site Water 10/10 10/10 10/10 9/10 10/10
10 10/10 9/10 10/10 10/10 10/10
50 10/10 10/10 10/10 10/10 10/10
100 9/10 10/10 10/10 10/10 10/10

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Analytical Report Report Date: 14 Jul-15 11:12 (p 2 of  2)
Test Code: 76FD739 | 01-2477-0105

Inland Silverside 96-h Acute Survival Test ENVIRON

Analyzed: 14 Jul-15 11:11
Endpoint: 96h Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 07-7687-1923
Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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CETIS Test Data Worksheet Report Date: 14 Jul-15 11:12 (p 1 of  1)
Test Code: 01-2477-0105/76FD739

Inland Silverside 96-h Acute Survival Test ENVIRON

Protocol: EPA/821/R-02-012 (2002)
Species: Menidia beryllinaStart Date: 29 Apr-15 16:55

Sample Date: 27 Mar-15

Sample Code: 6748B1F2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-1

End Date: 03 May-15 15:55

RepCode PosC-unit # Exposed 24h Survival 48h Survival 72h Survival 96h Survival Notes

101 9D0 10

102 18D0 10

103 22D0 10

104 19D0 10

105 5D0 9

101 8SW0 10

102 16SW0 10

103 14SW0 10

104 23SW0 9

105 4SW0 10

101 2510 10

102 1510 9

103 310 10

104 1110 10

105 210 10

101 1250 10

102 1050 10

103 750 10

104 150 10

105 2050 10

101 17100 9

102 24100 10

103 6100 10

104 13100 10

105 21100 10

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



Biological Testing Results for Everport Container Terminal 

APPENDIX B-7.9  Statistical Results: Mytilus sp. Water-Column Test 
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Report Date: 14 Jul-15 10:38 (p 1 of  8)
Test Code: 36FD6B57 | 09-2257-7751

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 10:37
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 09-4324-6162
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 21d  18h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 01-7488-9669
Start Date: 19 Nov-14 17:45
Ending Date: 21 Nov-14 17:00

Test Type: Development-Survival

Duration: 47h

Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Mytilus galloprovincialis

Source: Taylor Shellfish

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Control

Equal Variance t Two-Sample Test

DF P-Type
-1.053 1.86 0.146 0.8384 Non-Significant EffectDilution Water Site Water 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
5.78%C > TNAAngular (Corrected) NA Passes combined proportion normalNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.01707235 0.01707235 1 1.108 0.3232 Non-Significant Effect
Error 0.1232282 0.01540352 8

0.1403005 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
NL - 0.25PMSD No Passes Acceptability Criteria0.05782

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1.372 23.15 0.7665 Equal VariancesVariance Ratio FVariances
0.2948 13.75 0.6067 Equal VariancesMod Levene Equality of VarianceVariances
1.134 11.26 0.3180 Equal VariancesLevene Equality of VarianceVariances
0.9285 0.7411 0.4333 Normal DistributionShapiro-Wilk W NormalityDistribution
0.2014 0.3025 0.3250 Normal DistributionKolmogorov-Smirnov DDistribution
0.5204 2.576 0.6028 Normal DistributionD'Agostino SkewnessDistribution
0.4016 3.878 0.3641 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Combined Proportion Normal Summary

0.9574 0.9185 10.93730 5Dilution Water 0.01767 4.13% 0.0%0.9083 1
0.9824 0.9185 110 5Site Water 0.01603 3.65% -2.62%0.9379 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.398 1.281 1.5451.3180 5Dilution Water 0.0597 9.55% 0.0%1.233 1.564
1.481 1.281 1.5461.5430 5Site Water 0.05096 7.69% -5.91%1.34 1.623

Control TypeC-unit

Combined Proportion Normal Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 0.931 0.9185 1 0.9373 1
0 Site Water 1 0.9937 1 1 0.9185

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.305 1.281 1.545 1.318 1.543
0 Site Water 1.544 1.492 1.546 1.543 1.281

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:38 (p 2 of  8)
Test Code: 36FD6B57 | 09-2257-7751

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 10:37
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 09-4324-6162
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

Combined Proportion Normal Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 297/319 293/319 375/375 299/319 320/320
0 Site Water 344/344 317/319 393/393 320/320 293/319
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Report Date: 14 Jul-15 10:38 (p 3 of  8)
Test Code: 36FD6B57 | 09-2257-7751

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 10:38
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 01-5435-9583
Analysis: Parametric-Control vs Treatments Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 21d  18h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 01-7488-9669
Start Date: 19 Nov-14 17:45
Ending Date: 21 Nov-14 17:00

Test Type: Development-Survival

Duration: 47h

Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Mytilus galloprovincialis

Source: Taylor Shellfish

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl C-unit

Dunnett Multiple Comparison Test

DF P-Type
-1.412 2.305 0.194 0.9921 Non-Significant EffectDilution Water 1 8 CDF
-0.6726 2.305 0.194 0.9467 Non-Significant Effect10 8 CDF
-0.1017 2.305 0.194 0.8314 Non-Significant Effect50 8 CDF
0.804 2.305 0.194 0.4666 Non-Significant Effect100 8 CDF

NOEL LOELPMSD TUTOELAlt  HypData Transform Zeta Trials Seed
100 >1008.97% NAC > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.09657729 0.02414432 4 1.36 0.2831 Non-Significant Effect
Error 0.3550821 0.0177541 20

0.4516594 24Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
NL - 0.25PMSD No Passes Acceptability Criteria0.08969

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3.686 13.28 0.4502 Equal VariancesBartlett Equality of VarianceVariances
0.9451 4.893 0.4651 Equal VariancesMod Levene Equality of VarianceVariances
2.174 4.431 0.1090 Equal VariancesLevene Equality of VarianceVariances
0.9579 0.8877 0.3739 Normal DistributionShapiro-Wilk W NormalityDistribution
0.1431 0.2018 0.2043 Normal DistributionKolmogorov-Smirnov DDistribution
0.4491 2.576 0.6533 Normal DistributionD'Agostino SkewnessDistribution
1.262 2.576 0.2069 Normal DistributionD'Agostino KurtosisDistribution
1.795 9.21 0.4076 Normal DistributionD'Agostino-Pearson K2 OmnibusDistribution
0.5028 3.878 0.2093 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Combined Proportion Normal Summary

0.9574 0.9185 10.93730 5Dilution Water 0.01767 4.13% 0.0%0.9083 1
0.995 0.9749 111 5 0.005016 1.13% -3.93%0.9811 1
0.9755 0.9248 1110 5 0.01562 3.58% -1.9%0.9322 1
0.9555 0.8495 10.984350 5 0.02843 6.65% 0.2%0.8766 1
0.9241 0.8119 10.9248100 5 0.03359 8.13% 3.47%0.8309 1

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:38 (p 4 of  8)
Test Code: 36FD6B57 | 09-2257-7751

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 10:38
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 01-5435-9583
Analysis: Parametric-Control vs Treatments Official Results: Yes

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.398 1.281 1.5451.3180 5Dilution Water 0.0597 9.55% 0.0%1.233 1.564
1.517 1.412 1.5441.5431 5 0.02639 3.89% -8.51%1.444 1.591
1.455 1.293 1.5441.54310 5 0.05489 8.44% -4.05%1.303 1.607
1.407 1.172 1.5431.44550 5 0.07045 11.2% -0.61%1.211 1.603
1.331 1.122 1.5441.293100 5 0.07427 12.48% 4.85%1.124 1.537

Control TypeC-unit

Combined Proportion Normal Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 0.931 0.9185 1 0.9373 1
1 1 1 1 0.9749 1
10 0.953 1 1 1 0.9248
50 0.8495 1 1 0.9843 0.9436
100 1 0.8997 0.9843 0.9248 0.8119

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.305 1.281 1.545 1.318 1.543
1 1.544 1.543 1.544 1.412 1.543
10 1.352 1.544 1.543 1.544 1.293
50 1.172 1.543 1.543 1.445 1.331
100 1.544 1.249 1.445 1.293 1.122

Control TypeC-unit

Combined Proportion Normal Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 297/319 293/319 375/375 299/319 320/320
0 Site Water 344/344 317/319 393/393 320/320 293/319
1 353/353 320/320 361/361 311/319 333/333
10 304/319 336/336 321/321 341/341 295/319
50 271/319 326/326 323/323 314/319 301/319
100 352/352 287/319 314/319 295/319 259/319

C
e

n
te

re
d

C
o

rr
. 

A
n

g
le

           Rankits

-0.05

-0.10

-0.15

-0.20

-0.25

0.00

0.05

0.10

0.15

0.20

0.25

-0.5-1.0-1.5-2.0 0.0 0.5 1.0 1.5 2.0

C
o

m
b

in
e

d
 P

ro
p

o
rt

io
n

 N
o

rm
a

l

          C-unit

Reject Null

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 D 1 10 50 100

Graphics

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:38 (p 5 of  8)
Test Code: 36FD6B57 | 09-2257-7751

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 10:37
Endpoint: Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 07-2826-4812
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 21d  18h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 01-7488-9669
Start Date: 19 Nov-14 17:45
Ending Date: 21 Nov-14 17:00

Test Type: Development-Survival

Duration: 47h

Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Mytilus galloprovincialis

Source: Taylor Shellfish

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Control

Equal Variance t Two-Sample Test

DF P-Type
1.852 1.86 0.033 0.0506 Non-Significant EffectDilution Water Site Water 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
1.41%C > TNAAngular (Corrected) NA Passes proportion normalNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.002696368 0.002696368 1 3.429 0.1012 Non-Significant Effect
Error 0.006289913 0.0007862391 8

0.008986281 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.9436
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.9575

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1.423 23.15 0.7409 Equal VariancesVariance Ratio FVariances
0.00035 13.75 0.9857 Equal VariancesMod Levene Equality of VarianceVariances
0.002352 11.26 0.9625 Equal VariancesLevene Equality of VarianceVariances
0.8864 0.7411 0.1542 Normal DistributionShapiro-Wilk W NormalityDistribution
0.2061 0.3025 0.2882 Normal DistributionKolmogorov-Smirnov DDistribution
1.367 2.576 0.1715 Normal DistributionD'Agostino SkewnessDistribution
0.5379 3.878 0.1718 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Proportion Normal Summary

0.9575 0.9357 0.96740.95910 5Dilution Water 0.005781 1.35% 0.0%0.9415 0.9736
0.9436 0.9269 0.95560.9470 5Site Water 0.005323 1.26% 1.45%0.9288 0.9584

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.365 1.314 1.3891.3670 5Dilution Water 0.01359 2.23% 0.0%1.327 1.403
1.332 1.297 1.3581.3380 5Site Water 0.01139 1.91% 2.41%1.3 1.364

Control TypeC-unit

Proportion Normal Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 0.9674 0.967 0.9591 0.9583 0.9357
0 Site Water 0.9556 0.9269 0.947 0.9524 0.9361

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:38 (p 6 of  8)
Test Code: 36FD6B57 | 09-2257-7751

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 10:37
Endpoint: Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 07-2826-4812
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.389 1.388 1.367 1.365 1.314
0 Site Water 1.358 1.297 1.338 1.351 1.315

Control TypeC-unit

Proportion Normal Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 297/307 293/303 375/391 299/312 320/342
0 Site Water 344/360 317/342 393/415 320/336 293/313
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Report Date: 14 Jul-15 10:38 (p 7 of  8)
Test Code: 36FD6B57 | 09-2257-7751

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 10:37
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 02-3898-3415
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 21d  18h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 01-7488-9669
Start Date: 19 Nov-14 17:45
Ending Date: 21 Nov-14 17:00

Test Type: Development-Survival

Duration: 47h

Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Mytilus galloprovincialis

Source: Taylor Shellfish

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Control

Equal Variance t Two-Sample Test

DF P-Type
-1.602 1.86 0.087 0.9261 Non-Significant EffectDilution Water Site Water 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
2.3%C > TNAAngular (Corrected) NA Passes proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.01415022 0.01415022 1 2.568 0.1477 Non-Significant Effect
Error 0.04408751 0.005510938 8

0.05823773 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.5 - NLControl Resp Yes Passes Acceptability Criteria0.9962
0.5 - NLControl Resp Yes Passes Acceptability Criteria0.9781

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3.589 23.15 0.2435 Equal VariancesVariance Ratio FVariances
3.784 13.75 0.0997 Equal VariancesMod Levene Equality of VarianceVariances
4.703 11.26 0.0620 Equal VariancesLevene Equality of VarianceVariances
0.9038 0.7411 0.2410 Normal DistributionShapiro-Wilk W NormalityDistribution
0.2229 0.3025 0.1806 Normal DistributionKolmogorov-Smirnov DDistribution
0.1078 2.576 0.9142 Normal DistributionD'Agostino SkewnessDistribution
0.5162 3.878 0.1942 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

0.9781 0.9498 10.97810 5Dilution Water 0.01001 2.29% 0.0%0.9503 1
0.9962 0.9812 110 5Site Water 0.003762 0.84% -1.86%0.9858 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.446 1.345 1.5431.4220 5Dilution Water 0.04152 6.42% 0.0%1.33 1.561
1.521 1.433 1.5431.5430 5Site Water 0.02192 3.22% -5.2%1.46 1.582

Control TypeC-unit

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 0.9624 0.9498 1 0.9781 1
0 Site Water 1 1 1 1 0.9812

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:38 (p 8 of  8)
Test Code: 36FD6B57 | 09-2257-7751

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 10:37
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 02-3898-3415
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.376 1.345 1.543 1.422 1.543
0 Site Water 1.543 1.543 1.543 1.543 1.433

Control TypeC-unit

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 307/319 303/319 319/319 312/319 319/319
0 Site Water 319/319 319/319 319/319 319/319 313/319
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CETIS Analytical Report Report Date: 14 Jul-15 11:41 (p 1 of  2)
Test Code: 36FD6B57 | 09-2257-7751

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 11:41
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 18-1152-8657
Analysis: Linear Interpolation (ICPIN) Official Results: Yes

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation1344415

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 21d  18h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 01-7488-9669
Start Date: 19 Nov-14 17:45
Ending Date: 21 Nov-14 17:00

Test Type: Development-Survival

Duration: 47h

Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Mytilus galloprovincialis

Source: Taylor Shellfish

Analyst:

Age:

Point Estimates

Level 95% LCL 95% UCLunit
EC5 94.39 N/A N/A
EC10 >100 N/A N/A
EC15 >100 N/A N/A
EC20 >100 N/A N/A
EC25 >100 N/A N/A
EC40 >100 N/A N/A
EC50 >100 N/A N/A

Mean Min Max Std DevCountControl Type A B

Calculated Variate(A/B)

Std ErrC-unit CV% %Effect

Combined Proportion Normal Summary

0.9574 15840.9185 16521 0.03950 5Dilution Water 0.01767 4.13% 0.0%
0.995 16780.9749 16861 0.011221 5 0.005016 1.13% -3.93%
0.9755 15970.9248 16361 0.0349410 5 0.01562 3.58% -1.9%
0.9555 15350.8495 16061 0.0635750 5 0.02843 6.65% 0.2%
0.9241 15070.8119 16281 0.07512100 5 0.03359 8.13% 3.47%

Control TypeC-unit

Combined Proportion Normal Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 0.931 0.9185 1 0.9373 1
1 1 1 1 0.9749 1
10 0.953 1 1 1 0.9248
50 0.8495 1 1 0.9843 0.9436
100 1 0.8997 0.9843 0.9248 0.8119

Control TypeC-unit

Combined Proportion Normal Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 307/319 303/319 319/319 312/319 319/319
0 Site Water 319/319 319/319 319/319 319/319 313/319
1 319/319 319/319 319/319 319/319 319/319
10 319/319 319/319 319/319 319/319 311/319
50 290/319 319/319 319/319 319/319 319/319
100 319/319 307/319 319/319 318/319 277/319

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Analytical Report Report Date: 14 Jul-15 11:41 (p 2 of  2)
Test Code: 36FD6B57 | 09-2257-7751

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 11:41
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 18-1152-8657
Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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CETIS Test Data Worksheet Report Date: 14 Jul-15 10:39 (p 1 of  1)
Test Code: 09-2257-7751/36FD6B57

Bivalve Larval Survival and Development Test ENVIRON

Protocol: EPA/600/R-95/136 (1995)
Species: Mytilus galloprovincialisStart Date: 19 Nov-14 17:45

Sample Date: 29 Oct-14

Sample Code: DMMU-2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-2

End Date: 21 Nov-14 17:00

RepCode PosC-unit Initial Density Final Density # Counted # Normal Notes

3191 11D0 307 307 297

3192 18D0 303 303 293

3193 29D0 391 391 375

3194 1D0 312 312 299

3195 5D0 342 342 320

3191 10SW0 360 360 344

3192 21SW0 342 342 317

3193 13SW0 415 415 393

3194 23SW0 336 336 320

3195 9SW0 313 313 293

3191 121 375 375 353

3192 201 333 333 320

3193 171 375 375 361

3194 251 328 328 311

3195 241 353 353 333

3191 710 320 320 304

3192 610 347 347 336

3193 210 340 340 321

3194 2210 354 354 341

3195 410 311 311 295

3191 1950 290 290 271

3192 2750 344 344 326

3193 1450 337 337 323

3194 350 334 334 314

3195 2850 322 322 301

3191 15100 371 371 352

3192 30100 307 307 287

3193 8100 339 339 314

3194 16100 318 318 295

3195 26100 277 277 259

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



Report Date: 14 Jul-15 11:28 (p 1 of  4)
Test Code: 3E013CCF | 10-4026-8495

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 11:28
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 02-4275-3077
Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 34d  18h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 06-1495-5716
Start Date: 30 Apr-15 18:04
Ending Date: 02 May-15 17:05

Test Type: Development-Survival

Duration: 47h

Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Mytilus galloprovincialis

Source: Taylor Shellfish

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)TiesvsControl C-unit

Steel Many-One Rank Sum Test

DF P-Type
28 17 1 0.8326 Non-Significant EffectDilution Water 1 8 Asymp
25 17 1 0.5912 Non-Significant Effect10 8 Asymp
27 17 1 0.7639 Non-Significant Effect50 8 Asymp
27 17 1 0.7639 Non-Significant Effect100 8 Asymp

NOEL LOELPMSD TUTOELAlt  HypData Transform Zeta Trials Seed
100 >1004.02% NAC > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.008121288 0.002030322 4 0.1776 0.9473 Non-Significant Effect
Error 0.2286443 0.01143222 20

0.2367656 24Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
NL - 0.25PMSD No Passes Acceptability Criteria0.04024

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
4.431 13.28 0.3508 Equal VariancesBartlett Equality of VarianceVariances
0.1852 4.893 0.9425 Equal VariancesMod Levene Equality of VarianceVariances
0.8689 4.431 0.4997 Equal VariancesLevene Equality of VarianceVariances
0.6917 0.8877 <0.0001 Non-normal DistributionShapiro-Wilk W NormalityDistribution
0.3337 0.2018 <0.0001 Non-normal DistributionKolmogorov-Smirnov DDistribution
3.136 2.576 0.0017 Non-normal DistributionD'Agostino SkewnessDistribution
1.433 2.576 0.1519 Normal DistributionD'Agostino KurtosisDistribution
11.89 9.21 0.0026 Non-normal DistributionD'Agostino-Pearson K2 OmnibusDistribution
3.776 3.878 <0.0001 Non-normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Combined Proportion Normal Summary

0.9871 0.9356 110 5Dilution Water 0.01288 2.92% 0.0%0.9514 1
0.997 0.9848 111 5 0.003031 0.68% -1.0%0.9886 1
0.9795 0.9129 1110 5 0.01692 3.86% 0.77%0.9326 1
0.978 0.8902 1150 5 0.02197 5.02% 0.92%0.917 1
0.9848 0.9242 11100 5 0.01515 3.44% 0.23%0.9428 1

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:28 (p 2 of  4)
Test Code: 3E013CCF | 10-4026-8495

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 11:28
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 02-4275-3077
Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.495 1.314 1.5411.540 5Dilution Water 0.04525 6.77% 0.0%1.37 1.621
1.522 1.447 1.5411.5411 5 0.01864 2.74% -1.79%1.47 1.574
1.468 1.271 1.5411.5410 5 0.05248 7.99% 1.81%1.323 1.614
1.48 1.233 1.5421.54150 5 0.06166 9.32% 1.05%1.308 1.651
1.491 1.292 1.5421.54100 5 0.04982 7.47% 0.27%1.353 1.63

Control TypeC-unit

Combined Proportion Normal Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 0.9356 1 1
1 1 1 1 1 0.9848
10 0.9848 1 1 0.9129 1
50 1 1 1 0.8902 1
100 1 1 1 0.9242 1

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.54 1.541 1.314 1.541 1.54
1 1.541 1.541 1.541 1.54 1.447
10 1.447 1.54 1.541 1.271 1.541
50 1.542 1.542 1.54 1.233 1.541
100 1.542 1.54 1.541 1.292 1.54

Control TypeC-unit

Combined Proportion Normal Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 271/271 281/281 247/264 273/273 264/264
0 Site Water 277/277 269/269 291/291 265/265 275/275
1 276/276 276/276 278/278 265/265 260/264
10 260/264 270/270 284/284 241/264 281/281
50 302/302 298/298 270/270 235/264 278/278
100 309/309 271/271 281/281 244/264 272/272
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Report Date: 14 Jul-15 11:28 (p 3 of  4)
Test Code: 3E013CCF | 10-4026-8495

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 11:28
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 07-3194-5287
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 34d  18h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 06-1495-5716
Start Date: 30 Apr-15 18:04
Ending Date: 02 May-15 17:05

Test Type: Development-Survival

Duration: 47h

Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Mytilus galloprovincialis

Source: Taylor Shellfish

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)TiesvsControl Control

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
30 NA 1 1.0000 Non-Significant EffectDilution Water Site Water 8 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
0.94%C > TNAAngular (Corrected) NA Passes proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.003388254 0.003388254 1 1 0.3466 Non-Significant Effect
Error 0.02710603 0.003388254 8

0.03049428 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.5 - NLControl Resp Yes Passes Acceptability Criteria1
0.5 - NLControl Resp Yes Passes Acceptability Criteria0.9909

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1 13.75 0.3559 Equal VariancesMod Levene Equality of VarianceVariances
7.111 11.26 0.0285 Equal VariancesLevene Equality of VarianceVariances
0.6247 0.7411 0.0001 Non-normal DistributionShapiro-Wilk W NormalityDistribution
0.4 0.3025 <0.0001 Non-normal DistributionKolmogorov-Smirnov DDistribution
3.335 2.576 0.0009 Non-normal DistributionD'Agostino SkewnessDistribution
1.796 3.878 <0.0001 Non-normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

0.9909 0.9545 110 5Dilution Water 0.009091 2.05% 0.0%0.9657 1
1 1 110 5Site Water 0 0.0% -0.92%1 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.503 1.356 1.541.540 5Dilution Water 0.03681 5.48% 0.0%1.401 1.605
1.54 1.54 1.541.540 5Site Water 0 0.0% -2.45%1.54 1.54

Control TypeC-unit

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 0.9545 1 1
0 Site Water 1 1 1 1 1

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.54 1.54 1.356 1.54 1.54
0 Site Water 1.54 1.54 1.54 1.54 1.54

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:28 (p 4 of  4)
Test Code: 3E013CCF | 10-4026-8495

CETIS Analytical Report

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 11:28
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 07-3194-5287
Analysis: Nonparametric-Two Sample Official Results: Yes

Control TypeC-unit

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 264/264 264/264 252/264 264/264 264/264
0 Site Water 264/264 264/264 264/264 264/264 264/264
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CETIS Analytical Report Report Date: 14 Jul-15 11:29 (p 1 of  2)
Test Code: 3E013CCF | 10-4026-8495

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 11:28
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 07-7076-7286
Analysis: Linear Interpolation (ICPIN) Official Results: Yes

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed
Log(X+1) Linear 200 Yes Two-Point Interpolation1247226

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 34d  18h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 06-1495-5716
Start Date: 30 Apr-15 18:04
Ending Date: 02 May-15 17:05

Test Type: Development-Survival

Duration: 47h

Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Mytilus galloprovincialis

Source: Taylor Shellfish

Analyst:

Age:

Point Estimates

Level 95% LCL 95% UCLunit
EC5 >100 N/A N/A
EC10 >100 N/A N/A
EC15 >100 N/A N/A
EC20 >100 N/A N/A
EC25 >100 N/A N/A
EC40 >100 N/A N/A
EC50 >100 N/A N/A

Mean Min Max Std DevCountControl Type A B

Calculated Variate(A/B)

Std ErrC-unit CV% %Effect

Combined Proportion Normal Summary

0.9871 13360.9356 13531 0.02880 5Dilution Water 0.01288 2.92% 0.0%
0.997 13550.9848 13591 0.0067761 5 0.003031 0.68% -1.0%
0.9795 13360.9129 13631 0.0378410 5 0.01692 3.86% 0.77%
0.978 13830.8902 14121 0.0491350 5 0.02197 5.02% 0.92%
0.9848 13770.9242 13971 0.03388100 5 0.01515 3.44% 0.23%

Control TypeC-unit

Combined Proportion Normal Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 0.9356 1 1
1 1 1 1 1 0.9848
10 0.9848 1 1 0.9129 1
50 1 1 1 0.8902 1
100 1 1 1 0.9242 1

Control TypeC-unit

Combined Proportion Normal Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 264/264 264/264 252/264 264/264 264/264
0 Site Water 264/264 264/264 264/264 264/264 264/264
1 264/264 264/264 264/264 264/264 261/264
10 264/264 264/264 264/264 247/264 264/264
50 264/264 264/264 264/264 240/264 264/264
100 264/264 264/264 264/264 251/264 264/264

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



CETIS Analytical Report Report Date: 14 Jul-15 11:29 (p 2 of  2)
Test Code: 3E013CCF | 10-4026-8495

Bivalve Larval Survival and Development Test ENVIRON

Analyzed: 14 Jul-15 11:28
Endpoint: Combined Proportion Normal CETIS Version: CETISv1.8.7Analysis ID: 07-7076-7286
Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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CETIS Test Data Worksheet Report Date: 14 Jul-15 11:29 (p 1 of  1)
Test Code: 10-4026-8495/3E013CCF

Bivalve Larval Survival and Development Test ENVIRON

Protocol: EPA/600/R-95/136 (1995)
Species: Mytilus galloprovincialisStart Date: 30 Apr-15 18:04

Sample Date: 27 Mar-15

Sample Code: 6748B1F2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-1

End Date: 02 May-15 17:05

RepCode PosC-unit Initial Density Final Density # Counted # Normal Notes

2641 4D0 280 280 271

2642 7D0 286 286 281

2643 27D0 252 252 247

2644 1D0 277 277 273

2645 25D0 267 267 264

2641 24SW0 283 283 277

2642 23SW0 271 271 269

2643 18SW0 296 296 291

2644 2SW0 269 269 265

2645 30SW0 281 281 275

2641 101 282 282 276

2642 51 283 283 276

2643 111 285 285 278

2644 221 267 267 265

2645 81 261 261 260

2641 910 264 264 260

2642 610 276 276 270

2643 2810 287 287 284

2644 310 247 247 241

2645 1710 282 282 281

2641 1650 304 304 302

2642 2950 298 298 298

2643 1450 274 274 270

2644 1550 240 240 235

2645 1950 284 284 278

2641 12100 312 312 309

2642 13100 275 275 271

2643 20100 285 285 281

2644 21100 251 251 244

2645 26100 276 276 272

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1
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Report Date: 14 Jul-15 10:47 (p 1 of  2)
Test Code: 2CADBC69 | 07-4958-3465

CETIS Analytical Report

Ampelisca 10-d Survival Sediment Test ENVIRON

Analyzed: 01 Jul-15 9:42
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 18-5954-8579
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 16d  0h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 16-3974-1136
Start Date: 14 Nov-14
Ending Date: 24 Nov-14

Test Type: Survival

Duration: 10d  0h

Protocol: EPA/600/R-94/025 (1994) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Ampelisca abdita

Source: Brezina and Associates

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl C-unit

Equal Variance t Two-Sample Test

DF P-Type
3.877 1.86 0.11 0.0023 Significant EffectReference Sed 100* 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
6.21%C > TNAAngular (Corrected) NA Fails proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.1312886 0.1312886 1 15.03 0.0047 Significant Effect
Error 0.06987451 0.008734314 8

0.2011631 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.94

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1.317 23.15 0.7958 Equal VariancesVariance Ratio FVariances
0.06124 13.75 0.8128 Equal VariancesMod Levene Equality of VarianceVariances
0.9571 11.26 0.3566 Equal VariancesLevene Equality of VarianceVariances
0.8824 0.7411 0.1389 Normal DistributionShapiro-Wilk W NormalityDistribution
0.2194 0.3025 0.2001 Normal DistributionKolmogorov-Smirnov DDistribution
0.09742 2.576 0.9224 Normal DistributionD'Agostino SkewnessDistribution
0.6226 3.878 0.1057 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

0.94 0.9 10.950 5Reference Sed 0.01871 4.45% 0.0%0.8881 0.9919
0.79 0.7 0.850.85100 5 0.03674 10.4% 15.96%0.688 0.892

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.329 1.249 1.4591.3450 5Reference Sed 0.03883 6.53% 0.0%1.222 1.437
1.1 0.9912 1.1731.173100 5 0.04457 9.06% 17.24%0.9766 1.224

Control TypeC-unit

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Reference Sed 0.9 1 0.95 0.95 0.9
100 0.85 0.85 0.7 0.85 0.7

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Reference Sed 1.249 1.459 1.345 1.345 1.249
100 1.173 1.173 0.9912 1.173 0.9912

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:47 (p 2 of  2)
Test Code: 2CADBC69 | 07-4958-3465

CETIS Analytical Report

Ampelisca 10-d Survival Sediment Test ENVIRON

Analyzed: 01 Jul-15 9:42
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 18-5954-8579
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Control Sed 20/20 20/20 19/20 19/20 19/20
0 Reference Sed 18/20 20/20 19/20 19/20 18/20
100 17/20 17/20 14/20 17/20 14/20
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CETIS Test Data Worksheet Report Date: 14 Jul-15 10:48 (p 1 of  1)
Test Code: 07-4958-3465/2CADBC69

Ampelisca 10-d Survival Sediment Test ENVIRON

Protocol: EPA/600/R-94/025 (1994)
Species: Ampelisca abditaStart Date: 14 Nov-14

Sample Date: 29 Oct-14

Sample Code: DMMU-2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-2

End Date: 24 Nov-14

RepCode PosC-unit # Exposed # Survived Notes

201 14CS0 20

202 6CS0 20

203 12CS0 19

204 15CS0 19

205 7CS0 19

201 1RS0 18

202 3RS0 20

203 13RS0 19

204 11RS0 19

205 9RS0 18

201 4100 17

202 5100 17

203 2100 14

204 10100 17

205 8100 14

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



Report Date: 14 Jul-15 11:31 (p 1 of  2)
Test Code: 72C9FF00 | 19-2584-0640

CETIS Analytical Report

Ampelisca 10-d Survival Sediment Test ENVIRON

Analyzed: 14 Jul-15 11:31
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 06-8090-6972
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 13d  13h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 13-6179-2543
Start Date: 09 Apr-15 12:40
Ending Date: 19 Apr-15 15:00

Test Type: Survival

Duration: 10d  2h

Protocol: EPA/600/R-94/025 (1994) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Ampelisca abdita

Source: Aquatic Research Organisms, NH

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl C-unit

Equal Variance t Two-Sample Test

DF P-Type
-0.7855 1.86 0.108 0.7726 Non-Significant EffectReference Sed 100 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
5.34%C > TNAAngular (Corrected) NA Passes proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.0051507 0.0051507 1 0.617 0.4548 Non-Significant Effect
Error 0.06678144 0.00834768 8

0.07193214 9Total

Attribute Test Stat Decision

Test Acceptability Criteria

TAC Limits Overlap
0.9 - NLControl Resp Yes Passes Acceptability Criteria0.96

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1.113 23.15 0.9195 Equal VariancesVariance Ratio FVariances
0.2306 13.75 0.6481 Equal VariancesMod Levene Equality of VarianceVariances
0.007662 11.26 0.9324 Equal VariancesLevene Equality of VarianceVariances
0.8503 0.7411 0.0586 Normal DistributionShapiro-Wilk W NormalityDistribution
0.2868 0.3025 0.0193 Normal DistributionKolmogorov-Smirnov DDistribution
1.58 2.576 0.1141 Normal DistributionD'Agostino SkewnessDistribution
0.7949 3.878 0.0391 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

0.96 0.9 10.950 5Reference Sed 0.01871 4.36% 0.0%0.9081 1
0.98 0.9 11100 5 0.02 4.56% -2.08%0.9245 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.371 1.249 1.4591.3450 5Reference Sed 0.03975 6.48% 0.0%1.261 1.482
1.417 1.249 1.4591.459100 5 0.04194 6.62% -3.31%1.3 1.533

Control TypeC-unit

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Reference Sed 0.95 1 0.9 0.95 1
100 0.9 1 1 1 1

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Reference Sed 1.345 1.459 1.249 1.345 1.459
100 1.249 1.459 1.459 1.459 1.459

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:31 (p 2 of  2)
Test Code: 72C9FF00 | 19-2584-0640

CETIS Analytical Report

Ampelisca 10-d Survival Sediment Test ENVIRON

Analyzed: 14 Jul-15 11:31
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 06-8090-6972
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Control Sed 20/20 20/20 20/20 19/20 18/20
0 Reference Sed 19/20 20/20 18/20 19/20 20/20
100 18/20 20/20 20/20 20/20 20/20
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CETIS Test Data Worksheet Report Date: 14 Jul-15 11:32 (p 1 of  1)
Test Code: 19-2584-0640/72C9FF00

Ampelisca 10-d Survival Sediment Test ENVIRON

Protocol: EPA/600/R-94/025 (1994)
Species: Ampelisca abditaStart Date: 09 Apr-15 12:40

Sample Date: 27 Mar-15

Sample Code: 6748B1F2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-1

End Date: 19 Apr-15 15:00

RepCode PosC-unit # Exposed # Survived Notes

201 6CS0 20

202 7CS0 20

203 3CS0 20

204 15CS0 19

205 1CS0 18

201 12RS0 19

202 14RS0 20

203 5RS0 18

204 13RS0 19

205 11RS0 20

201 10100 18

202 2100 20

203 4100 20

204 9100 20

205 8100 20

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



Report Date: 14 Jul-15 10:46 (p 1 of  2)
Test Code: 557BDCB7 | 14-3418-0791

CETIS Analytical Report

Neanthes 10-d Survival and Growth Sediment Test ENVIRON

Analyzed: 14 Jul-15 10:45
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 20-8749-2178
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 09-3333-5597
Sample Date: 29 Oct-14
Receive Date: 31 Oct-14

Code: DMMU-2

Sample Age: 37d  0h
Source: Port of Los Angeles
Station: DMMU-2

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 04-7804-9166
Start Date: 05 Dec-14
Ending Date: 15 Dec-14

Test Type: Survival-Growth

Duration: 10d  0h

Protocol: ASTM E1611-00 (2000) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Neanthes arenaceodentata

Source: Aquatic Toxicology Support

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl C-unit

Equal Variance t Two-Sample Test

DF P-Type
1.521 1.86 0.114 0.0834 Non-Significant EffectReference Sed 100 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
7.28%C > TNAAngular (Corrected) NA Passes proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.02188721 0.02188721 1 2.312 0.1669 Non-Significant Effect
Error 0.07572903 0.009466128 8

0.09761624 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
2.534 13.75 0.1625 Equal VariancesMod Levene Equality of VarianceVariances
19.86 11.26 0.0021 Unequal VariancesLevene Equality of VarianceVariances
0.8159 0.7411 0.0226 Normal DistributionShapiro-Wilk W NormalityDistribution
0.3 0.3025 0.0111 Normal DistributionKolmogorov-Smirnov DDistribution
1.902 2.576 0.0571 Normal DistributionD'Agostino SkewnessDistribution
0.9468 3.878 0.0167 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 110 5Reference Sed 0 0.0% 0.0%1 1
0.94 0.8 11100 5 0.04 9.52% 6.0%0.8289 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.412 1.412 1.4121.4120 5Reference Sed 0 0.0% 0.0%1.412 1.412
1.318 1.107 1.4121.412100 5 0.06153 10.44% 6.63%1.148 1.489

Control TypeC-unit

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Reference Sed 1 1 1 1 1
100 0.8 1 1 1 0.9

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Reference Sed 1.412 1.412 1.412 1.412 1.412
100 1.107 1.412 1.412 1.412 1.249

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 10:46 (p 2 of  2)
Test Code: 557BDCB7 | 14-3418-0791

CETIS Analytical Report

Neanthes 10-d Survival and Growth Sediment Test ENVIRON

Analyzed: 14 Jul-15 10:45
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 20-8749-2178
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Control Sed 10/10 10/10 10/10 10/10 1/10
0 Reference Sed 10/10 10/10 10/10 10/10 10/10
100 8/10 10/10 10/10 10/10 9/10
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CETIS Test Data Worksheet Report Date: 14 Jul-15 10:46 (p 1 of  1)
Test Code: 14-3418-0791/557BDCB7

Neanthes 10-d Survival and Growth Sediment Test ENVIRON

Protocol: ASTM E1611-00 (2000)
Species: Neanthes arenaceodentataStart Date: 05 Dec-14

Sample Date: 29 Oct-14

Sample Code: DMMU-2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-2

End Date: 15 Dec-14

RepCode PosC-unit # Exposed # Survived Total Weight-mg Tare Weight-mg Pan Count Mean Length-mm Notes

101 4CS0 10 0

102 5CS0 10 0

103 6CS0 10 0

104 13CS0 10 0

105 2CS0 1 0

101 10RS0 10 0

102 7RS0 10 0

103 8RS0 10 0

104 9RS0 10 0

105 11RS0 10 0

101 14100 8 0

102 3100 10 0

103 12100 10 0

104 1100 10 0

105 15100 9 0

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1



Report Date: 14 Jul-15 11:36 (p 1 of  2)
Test Code: 17ECF120 | 04-0140-4192

CETIS Analytical Report

Neanthes 10-d Survival and Growth Sediment Test ENVIRON

Analyzed: 14 Jul-15 11:36
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 19-5505-6124
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID: 17-3281-7394
Sample Date: 27 Mar-15
Receive Date: 28 Mar-15

Code: 6748B1F2

Sample Age: 28d  0h
Source: Port of Los Angeles
Station: DMMU-1

Client: Port of Los Angeles
Project: Everport Container TerminalMaterial: Sediment Sample

Batch ID: 19-4574-3705
Start Date: 24 Apr-15
Ending Date: 04 May-15

Test Type: Survival-Growth

Duration: 10d  0h

Protocol: ASTM E1611-00 (2000) Diluent: Laboratory Seawater
Brine: Not ApplicableSpecies: Neanthes arenaceodentata

Source: Aquatic Toxicology Support

Analyst:

Age:

Test Stat Critical P-Value Decision(α:5%)MSDvsControl C-unit

Equal Variance t Two-Sample Test

DF P-Type
0.5051 1.86 0.136 0.3136 Non-Significant EffectReference Sed 100 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
8.44%C > TNAAngular (Corrected) NA Passes proportion survivedNA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.003387206 0.003387206 1 0.2551 0.6271 Non-Significant Effect
Error 0.1062265 0.01327831 8

0.1096137 9Total

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
2.333 23.15 0.4321 Equal VariancesVariance Ratio FVariances
0.00346 13.75 0.9550 Equal VariancesMod Levene Equality of VarianceVariances
0.2665 11.26 0.6196 Equal VariancesLevene Equality of VarianceVariances
0.8036 0.7411 0.0160 Normal DistributionShapiro-Wilk W NormalityDistribution
0.3127 0.3025 0.0063 Non-normal DistributionKolmogorov-Smirnov DDistribution
1.962 2.576 0.0498 Normal DistributionD'Agostino SkewnessDistribution
1.003 3.878 0.0123 Normal DistributionAnderson-Darling A2 NormalityDistribution

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

0.96 0.8 110 5Reference Sed 0.04 9.32% 0.0%0.8489 1
0.94 0.9 10.9100 5 0.02449 5.83% 2.08%0.872 1

Mean Min MaxMedianCountControl Type Std ErrC-unit CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.351 1.107 1.4121.4120 5Reference Sed 0.06097 10.09% 0.0%1.182 1.52
1.314 1.249 1.4121.249100 5 0.03992 6.79% 2.72%1.203 1.425

Control TypeC-unit

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Reference Sed 1 1 1 0.8 1
100 1 0.9 0.9 1 0.9

Control TypeC-unit

Angular (Corrected) Transformed Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Reference Sed 1.412 1.412 1.412 1.107 1.412
100 1.412 1.249 1.249 1.412 1.249

CETIS™ v1.8.7.16000-173-187-1 QA:________Analyst:________



Report Date: 14 Jul-15 11:36 (p 2 of  2)
Test Code: 17ECF120 | 04-0140-4192

CETIS Analytical Report

Neanthes 10-d Survival and Growth Sediment Test ENVIRON

Analyzed: 14 Jul-15 11:36
Endpoint: Proportion Survived CETIS Version: CETISv1.8.7Analysis ID: 19-5505-6124
Analysis: Parametric-Two Sample Official Results: Yes

Control TypeC-unit

Proportion Survived Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Control Sed 9/10 10/10 10/10 9/10 10/10
0 Reference Sed 10/10 10/10 10/10 8/10 10/10
100 10/10 9/10 9/10 10/10 9/10
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CETIS Test Data Worksheet Report Date: 14 Jul-15 11:37 (p 1 of  1)
Test Code: 04-0140-4192/17ECF120

Neanthes 10-d Survival and Growth Sediment Test ENVIRON

Protocol: ASTM E1611-00 (2000)
Species: Neanthes arenaceodentataStart Date: 24 Apr-15

Sample Date: 27 Mar-15

Sample Code: 6748B1F2

Material: Sediment Sample
Sample Source: Port of Los Angeles
Sample Station: DMMU-1

End Date: 04 May-15

RepCode PosC-unit # Exposed # Survived Total Weight-mg Tare Weight-mg Pan Count Mean Length-mm Notes

101 6CS0 9 0

102 1CS0 10 0

103 7CS0 10 0

104 2CS0 9 0

105 11CS0 10 0

101 12RS0 10 0

102 8RS0 10 0

103 10RS0 10 0

104 9RS0 8 0

105 13RS0 10 0

101 4100 10 0

102 14100 9 0

103 3100 9 0

104 15100 10 0

105 5100 9 0

Analyst:________ QA:_______CETIS™ v1.8.7.16000-173-187-1
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Port of Los Angeles 
San Pedro, California 

VALIDATION OF ANALYTICAL DATA FROM EUROFINS CALSCIENCE, 
INC. FOR BERTHS 226-232 IN SUPPORT OF THE EVERPORT CONTAINER 
TERMINAL IMPROVEMENTS PROJECT LOS ANGELES HARBOR 
 
 
Ramboll Environ US Corporation (Ramboll Environ) reviewed analytical data for 
sediment, sea water, and tissue samples collected from dredged material in 
support of the Berths 226-236 Everport Container Terminal Improvements Project.  
This data validation summery presents the results of the data review and validation 
process for samples collected during October 2014 and May 2015.  The following 
samples and matrices were evaluated as part of this review: 
 
Sediment 

• DMMU-2 
• REF-DMMU-2 
• DMMU-1 
• DMMU-1-REF 

 
Sea Water Elutriate 

• DMMU-2-DRET 
• REF-DMMU-2-DRET 
• DMMU-1 (DRET) 

 
Tissue 

• M.n. Pre-test (12/10/14) 
• N.v. Pre-test (12/10/14) 
• M.n. Ref-DMMU-2 Rep. 1, 2, 3, 4, 5 
• M.n. DMMU-2 Rep. 1, 2, 3, 4, 5 
• N.v. Ref-DMMU-2 Rep. 1, 2, 3, 4, 5 
• N.v. DMMU-2 Rep. 1, 2, 3, 4, 5 
• Mn Pretest (5/1/15) 
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• Nv Pretest (5/1/15) 
• Mn DMMU-1 REF Rep 1, 2, 3, 4, 5 
• Mn DMMU-1 Rep 1, 2, 3, 4, 5 
• Nv DMMU-1 REF Rep 1, 2, 3, 4, 5 
• Nv DMMU-1 Rep 1, 2, 3, 4, 5 

 
The sediment samples were analyzed for the following parameters: 

 
• Grain Size by American Society for Testing and Materials (ASTM) D4464 modified 
• Specific Gravity by Standard Method (SM) 2710F 
• Atterberg Limits by ASTM D4318 
• Total Organic Carbon by United States Environmental Protection Agency (EPA) 9060A 
• Total Solids by SM 2540 B modified 
• Total Volatile Solids by EPA 160.4 modified 
• Ammonia by SM 4500-NH3 B/C modified 
• Total Sulfides by EPA 376.2 modified 
• Dissolved Sulfides by EPA 376.2 modified 
• Oil and Grease by EPA 1664A modified 
• Total Recoverable Petroleum Hydrocarbons (TRPH) EPA 418.1 modified 
• Metals by EPA 6020/7471A 
• Organochlorine Pesticides by EPA 8270C SIM and 8081 
• Pyrethroids by EPA 8270D GC/TQ 
• PCB Congeners by EPA 8270C SIM 
• Semivolitile Organics by EPA 8270C 
• Organotins by Krone et al. (1989) 

 
Eurofins Calscience (Eurofins), located in Garden Grove, California performed all of the analyses with the 
exception of the analyses for Atterburg Limits and specific gravity, which were subcontracted to PTS 
Laboratories in Santa Fe Springs, California.  Sediment sample results were reported in laboratory reports 
14-10-2457, 14-10-2458, 15-03-2201, and 15-03-2206.   
 
Sea water samples were analyzed by Eurofins for the following analyses: 
 

• Metals by EPA 1640/7470A 
• Organochlorine Pesticides by EPA 8270C SIM and 8081A 
• PCB Congeners by EPA 8270C SIM 
• Polynuclear Aromatic Hydrocarbons (PAHs) by EPA 8270C SIM 
• Organotins by Krone et al. (1989) 

 
Water sample results were reported in laboratory reports 14-12-0473, and 15-04-0583.  
 
Tissue samples were analyzed by Eurofins for the following analyses: 
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• PCB Congeners by EPA 8270C SIM and EPA 1668C 
• Lipids by Gravimetric Method (NOAA 1993a) 

 
The tissue samples collected in May 2015 were analyzed at the Eurofins location in Lancaster, Pennsylvania 
because of a reorganization within Eurofins.  The results for tissue samples were reported in laboratory 
reports 15-01-0624 and 15-06-0194.  
 
The data were evaluated in general conformance of project objectives specified in the Sampling and 
Analysis Plan for Berths 226-232 in Support of the Everport Container Terminal Improvements Project Los 
Angeles Harbor (Environ 2014) [SAP].   
 
Ramboll Environ’s validation review was based on procedures published by the EPA Contract Laboratory 
Program in the National Functional Guidelines for both organic and inorganic data review (EPA 2014).  The 
guidelines provide the criteria to review laboratory and field quality control information and apply the 
appropriate data qualifiers to the laboratory data.  The Quality Control (QC) information checked by 
Ramboll Environ included case narratives, chain-of-custody (COC) forms, holding times, reporting limits, 
blank spikes, laboratory control sample/laboratory control sample duplicate (LCS/LCSD) analyses, matrix 
spike/matrix spike duplicate (MS/MSD) samples, surrogate recoveries, internal standards, laboratory 
duplicates, and blanks.   
 
All samples were submitted to the laboratory under proper chain-of-custody.  No sample receipt issues were 
noted by the laboratory with one exception: the COC form submitted with tissue samples collected on 
January 7, 2015 contained errors for samples that were labeled N.v.DMMU-1 Rep. 1-5. The laboratory noted 
the error in the lab report and used the sample identification indicated on the sample labels after contacting 
the project team. 
 
The following sections summarize the findings for each analysis based on the data review. 
 
Physical/Conventional Tests 
 
MS/MSDs were prepared from sediment samples DMMU-2 and DMMU-1 for TOC and TRPH analyses.  The 
recoveries were within the control limits.  The MS/MSD recoveries for TOC were below the control limits in 
the MS/MSD prepared from sediment sample DMMU-1-REF.  The result for TOC in sample DMMU-1-REF is 
qualified “J-” for a potential low bias. 
 
Metals 
 
Molybdenum was detected in the method blank associated with sea water samples DMMU-2-DRET and REF-
DMMU-2-DRET.  The concentrations in the samples were above ten times the concentration in the method 
blank; therefore, the data is not expected to be biased due to laboratory contamination and no data are 
qualified. 
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The metals cobalt, copper, nickel, thallium, iron, and manganese were detected below the reporting limit in 
the method blank associated with water sample DMMU-1 (DRET).  The concentrations of these metals were 
all greater than ten times the concentrations in the method blank; therefore, no data are qualified. 
 
The recovery for iron was above the control limit in the MS and MSD prepared from water sample DMMU-1 
(DRET).  The result for iron in the sample is qualified “J+” for a potential high bias. 
 
Pesticides 
 
The recoveries for 4,4-DDE and 4,4-DDT were below the control limits in the MS and MSD prepared from 
sediment sample DMMU-1.  The result for 4,4-DDE was qualified “J-” for a potential low bias.  4,4-DDT was 
not detected in DMMU-1 and the result is qualified “UJ” to indicate the reporting limit is estimated due to a 
potential matrix interference.  The MS/MSD relative percent difference (RPD) for endrin ketone and gamma-
BHC were also above the control limits for the MS/MSD prepared from sediment sample DMMU-1.  The 
percent recoveries were within the control limits and the compounds were not detected in the sample; 
therefore, no data are qualified. 
 
The recoveries for beta-BHC, 4,4’-DDT, endosulfan sulfate, endrin, endrin ketone, and methoxychlor were 
below the control limits in the MS and MSD prepared from sediment sample DMMU-1-REF.  The RPDs for 
these compounds were also above the control limit.  The compounds were not detected in sample DMMU-1-
REF and the results are qualified “UJ” as non-detect at estimated reporting limits for a potential matrix 
interference.  The RPD for endosulfan I in this MS/MSD also exceeded the control limit; however, both the 
MS and MSD recoveries were within control limits and endosulfan I was not detected in the sample.  The 
result is not qualified. 
 
Several pesticides were detected below the laboratory control limit in sediment sample DMMU-1.  The 
concentrations are considered estimated and are qualified “J”. 
 
Pyrethroids 
 
Bifenthrin was detected below the reporting limit in the method blank associated with sediment samples 
DMMU-2 and REF-DMMU-2, collected in October 2014.  The concentration was flagged “J” as estimated by 
the laboratory.  The compound were also detected below the reporting limit in the associated samples.  The 
concentration was within five times the concentration detected in the method blank and is qualified “U” as 
non-detect at the reporting limit.  
 
An MS/MSD was prepared from sample REF-DMMU-2 by the laboratory.  The recoveries for 
deltamethrin/tralomethrin were above the control limits in the MS and MSD.  Deltamethrin/tralomethrin 
were not detected in the sample; therefore, no data are qualified for a potential high bias. An MS/MSD was 
prepared from sediment sample DMMU-1-REF the recoveries were all within the control limits. 
 
Several pyrethroids were detected below the laboratory control limit in sediment sample DMMU-1.  The 
concentrations are considered estimated and are qualified “J”. 

Everport Data Validation Report_07312015.docx  

4/6 

 



 

 
PCBs 
 
The PCB-101 was detected below the reporting limit in the method blank associated with tissue samples 
collected on January 7, 2015.  Eight associated samples had concentrations that were with five times the 
concentration in the method blank.  The concentrations for PCB-101 detected in samples in M.n. Ref-DMMU-
2 Rep. 1,2,3,4,5; and N.v. Ref-DMMU-2 Rep. 1,3,5 were below the reporting limit and were flagged “J” by 
the laboratory as estimated.  The results are qualified “U” as non-detect at the reporting limit because the 
results are likely due to laboratory contamination.  PCB-101 was detected in N.v. DMMU-2 Rep. 5 above the 
reporting limit within five times the concentration in the method blank.  PCB-101 was also detected in N.V. 
DMMU-2 Rep 1,2,3, and 4, but the concentrations were above five times the concentration in the method 
blank.  Concentrations above five times the concentration in the method blank are not likely biased due to 
laboratory contamination.  Since Rep. 5 is a replicate and results are comparable, it is not likely this result 
was biased from lab contamination either.  The result is not qualified. 
 
The recoveries for p-Terphenyl, one of the surrogates used in the PCB congener analysis, were below the 
control in several of the tissue samples collected on January 7, 2015.  The laboratory re-extracted and re-
analyzed the samples for confirmation.  When applicable, the re-analysis was reported and if surrogates 
were still below the control limit, the laboratory flagged the surrogate results associated with matrix 
interference.  The recoveries for the other surrogate used in the analysis, 2-fluorobiphenyl, were within the 
control limits in all the samples. 
 
The MS/MSD RPD for PCB-170 was above the control limit for the MS/MSD prepared from sediment sample 
DMMU-1.  Both the MS and MSD recoveries were within the control limits; therefore, no data are qualified. 
 
MS/MSDs were prepared from tissue samples N.v. Pre-test collected on December 10, 2014 and M.n. 
Dmmu-2 Rep. 2 collected on January 7, 2015 for PCB congener analysis.  The recoveries were all within the 
control limits. 
 
Tissue samples collected in May 2015 were analyzed for PCB congeners by EPA Method 1668C.  The analyte 
list varied slightly from the list in the SAP for Method 8270C SIM and there were some differences between 
the aroclors that co-eluted. 
 
Results for EPA Method 8270C were evaluated to the method detection limit (MDL).  PCB detections 
reported between the MDL and reporting limit are qualified “J” as estimated.  PCBs reported by EPA 1668C 
were evaluated to the estimated detection limit (EDL).  PCB detections by this method reported between 
the EDL and minimum level are qualified “J” as estimated.  The minimum levels were similar to the 
reporting limits specified in the SAP. 
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Semivolatile Organics 
 
The semivolatile compound di-n-butyl phthalate was detected below the reporting limits in the method 
blank associated with sediment sample DMMU-2, collected on October 29, 2014.  Di-n-butyl phthalate was 
detected in the associated sample above the reporting limit and within five times the concentration in the 
method blank.  The result is qualified “J” as estimated because it may be partially biased due to laboratory 
contamination.  
 
Benzoic acid was reported for sediment samples DMMU-2 and REF-DMMU-2 analyzed in 2014, but was 
dropped from the target reporting list in 2015 because of poor recovery issues.  The project team 
determined that the analyte was not critical to report. 
 
Organotins 
 
Monobutyltin was detected below the reporting limit in sediment sample DMMU-1.  The concentration is 
considered estimated and is qualified “J”. 
 
Summary 
 
Based on Ramboll Environ’s evaluation, the analytical data included in this data set are usable as qualified.  
Data evaluated for this report were qualified for method blank contamination, MS/MSD recoveries, and 
when concentrations were detected between the method detection limit and reporting limit. 
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