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EXECUTIVE SUMMARY 
 
Remediation dredging was performed in New Bedford Harbor from August through October 
2006.  Dredge activities occurred primarily in two areas: ‘Area A’ encompassing southern 
sections of DMU-1 and DMU-102, and ‘Area B’ encompassing sections of DMU-2 and DMU-3.  
Additional dredging activities were conducted in Areas ‘C’ and ‘D’ located in DMU-2 (Figure 
3). The primary objective of the water quality monitoring program is to conduct boat-based field 
monitoring to provide field reconnaissance information to the United States Army Corps of 
Engineers (USACE), United States Environmental Protection Agency (USEPA), and dredging 
operators, to gauge the extent of water quality impacts resulting from dredging operations. This 
data is used to guide project operations as necessary in order to minimize environmental impacts, 
limit recontamination of previously dredged areas, ensure that the dredging activities are 
conducted in a manner which does not hinder the seasonal migration of anadromous fish to 
and from the Acushnet River, and to determine the degree and extent of sediment plumes 
advecting away from the site during dredging operations.  
 
Water quality monitoring started prior to the dredge operations to establish background readings, 
and continued throughout November, approximately 2 weeks after dredging stopped.  
Monitoring activities utilized YSI sondes to collect instantaneous real time data on the 
monitoring vessel.  Additional YSI sondes were deployed on moorings to collect longer term 
data.  Each YSI was equipped to measure turbidity, salinity, temperature, depth and dissolved 
oxygen.  The upper level turbidity criterion, defined as a “reportable event” is set at 50 
Nephelometric Turbidity Units (NTU) above background measured 600 ft downstream of the 
dredging and associated activities. A warning criteria was established for an exceedance of 50 
NTU above background at 300 ft downstream of the dredging and associated activities. If the 
warning criteria was exceeded, the USACE was contacted immediately to determine what, if 
any, operational modifications might be warranted to abate the condition and to reduce the 
potential for a criteria exceedance at the 600-foot transect.  Neither the warning, nor the 
reportable criteria were exceeded at any time during the 2006 monitoring. 
 
Based on a criteria-driven sampling program, water samples were collected for turbidity, TSS 
and PCB analyses on seven occasions during the dredge program. Samples from four of these 
events were also collected for toxicity testing. Metals samples were collected during three of the 
sampling events and were archived for potential analysis. Samples were collected either to 
establish baseline conditions and/or re-establish relationships between field measurements (i.e. 
turbidity) and toxicity results to verify the protectiveness of the +50 NTU criteria. No samples 
were collected in response to an exceedance of the +50 NTU turbidity criteria. 
 
The deployment of the continuously recording water quality sensors provided additional 
information that complimented the adaptive monitoring approach discussed above. The location 
of sensors both north and south of the dredge areas provided information about tidal influences 
on sediment suspension and transport. Continuous readings provided water quality data for 
periods when adaptive sampling was not underway. This included inactive dredge periods such 
as nights and weekends, providing a reasonable background condition for comparison.  
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As expected, turbidity and TSS results showed a strong correlation (R2 = 0.9695). Total PCB (as 
SUM 18 CONG) concentrations also correlated well with TSS and thus with elevated turbidity. 
However, dissolved PCBs, which are considered as a direct indicator of water quality, do not 
demonstrate a similar correlation with TSS. For example, the total to dissolved PCB ratio 
increased from approximately 2:1 in low TSS samples to 40:1 in the highest TSS sample.  In situ 
turbidity measurements indicated that these turbidity plumes, representing high suspended solid 
loads and elevated total PCB concentrations, were isolated to the area immediately adjacent to 
dredging and debris removal and were also relatively short lived. Dissolved PCBs in the water 
column are thought to be the fraction that causes direct toxicity to marine organisms and may be 
subjected to long range transport.  Dissolved PCB concentrations were generally low and did not 
correlate well with TSS. 
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1.0 INTRODUCTION 

1.1 Site Description 
The New Bedford Harbor Superfund Site (Site), located in Bristol County, Massachusetts, 
extends from the shallow northern reaches of the Acushnet River estuary south through the 
commercial harbor of New Bedford and into 17,000 adjacent acres of Buzzards Bay (Figure 1).  
Industrial and urban development surrounding the harbor has resulted in sediments becoming 
contaminated with high concentrations of many pollutants, notably polychlorinated biphenyls 
(PCBs) and heavy metals.  At least two manufacturers in the area used PCBs while producing 
electronic devices from 1940 to the late 1970s, when the use of PCBs was banned by the EPA.  
Based on human health concerns and ecological risk assessments, the U.S. Environmental 
Protection Agency (USEPA) added New Bedford Harbor to the National Priorities List in 1982 
as a designated Superfund Site.  Through an Interagency Agreement between the USEPA and the 
U.S. Army Corps of Engineers, New England District (USACE NAE), the USACE is 
responsible for carrying out the design and implementation of the remedial measures at the site. 
The Site has been divided into three areas − the upper, lower and outer harbors − consistent with 
geographical features of the area and gradients of contamination (Figure 2). All of the activities 
conducted under the Water Quality Monitoring occurred in the upper Harbor.  
 
Aerovox Inc. in New Bedford, MA used PCBs from c. 1940 to c. 1977 in the manufacture of 
electrical capacitors and transformers.  This facility is considered one of the major sources of 
historic PCB contamination to New Bedford Harbor.  The highest concentrations of PCBs were 
found in sediments in a 5-acre area in the northern portion of the Acushnet River Estuary 
adjacent to the Aerovox facility.  These ‘hot spot’ sediments, which contained PCBs upwards of 
100,000 mg/kg, were removed between 1994 and 1995 as part of USEPA’s first clean-up phase.  
Full scale remediation dredging was initiated in 1994 and continued in 2005 and 2006.  To a 
lesser extent, PCB contamination in New Bedford Harbor is related to activities at the Cornell-
Dubilier mill on the western shore of the outer harbor.  In 2005 a 15 acre underwater cap pilot 
project was implemented near Cornell-Dubilier to cap PCB contaminated sediments (Figure 2). 
 
The Site is divided into a series of Dredge Management Units (DMU) based on contamination 
levels, contamination sources, topography, and other factors. In 2006, dredge activities were 
planned for two areas (1) ‘Area A’ located in the southern sections of DMU-1 and DMU-102, 
and (2) ‘Area B’ located along the boundary of DMU-2 and DMU-3 and DMU-4. In addition, 
dredging was conducted in Areas ‘C’ and ‘D’ of DMU-2 (Figure 3). 
 
The remediation of this site involves the excavation and dredging of approximately 880,000 
cubic yards of PCB contaminated sediment. The majority of contaminated material is being 
removed utilizing a hydraulic dredge that will pump dredge slurry to the project’s Sawyer Street 
facility where it will be mechanically processed to remove all sand, gravel, and debris material. 
The silt and clay size materials will then be pumped to the Area D Dewatering Facility located 
on Herman Melville Boulevard where it will be mechanically dewatered and transported off-site 
for disposal.  
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Figure 1. Location of the Site in Southeastern MA.
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Figure 2. Location of the 2006 Dredge Activity Area within New Bedford Harbor. 
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Figure 3. 2006 Dredge Areas 
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1.2 Project Objectives and Field Activity Summary 
The resuspension of sediments during dredging, and dredging related activities, can transport 
contaminated sediments away from the dredge area. Additionally, contaminated sediments 
suspended in the water column present a concern for potential toxicity to aquatic organisms in 
the project area. The primary objective of this monitoring effort was to conduct boat-based field 
monitoring to provide field reconnaissance information to the United States Army Corps of 
Engineers (USACE), United States Environmental Protection Agency (USEPA) and dredging 
operators, to gauge the extent of water quality impacts resulting from dredging operations. This 
information may be used to make operational adjustments as needed to limit the dispersal of 
suspended sediments and their associated contaminants as well as limit the extent of biological 
impacts to the water column. An additional objective was to ensure that the dredging activities 
were conducted in a manner which did not hinder the seasonal migration of anadromous fish in 
the Acushnet River (i.e. fish are able to successfully navigate past dredging operations). 
 
The upper level turbidity criterion, defined as a “reportable event” is set at 50 Nephelometric 
Turbidity Units (NTU) above background measured 600 ft downstream of the dredging and 
associated activities. A warning criteria was established for an exceedance of 50 NTU above 
background at 300 ft downstream of the dredging and associated activities. If the warning criteria 
was exceeded, the USACE was contacted immediately to determine what, if any, operational 
modifications may be warranted to abate the condition and to reduce the potential for a criteria 
exceedance at the 600-foot transect.  

1.3 Water Quality Monitoring Program  
The focus of the 2006 water quality monitoring program was on near-field water column impacts 
as well as assessment of the extent of sediment resuspension and transport away from the 
dredging operation. This data is used to guide project operations as necessary in order to 
minimize environmental impacts, limit recontamination of previously dredged areas, ensure that 
the dredging activities are conducted in a manner which does not hinder the seasonal migration 
of anadromous fish to and from the Acushnet River, and to determine the degree and extent of 
sediment plumes advecting away from the site during dredging operations. To meet this 
objective, a tiered monitoring approach was employed which incorporated field measurements of 
turbidity and water quality parameters and water sampling for toxicity testing and laboratory 
analysis on a periodic basis as needed. Water column measurements were conducted along four 
key transects for each of the dredge areas. The locations are described here and illustrated for 
dredge Area A, in Figure 4. As dredging operations moved throughout the dredge areas, the 
monitoring locations moved relative to those activities as follows: 

• Reference: A reference station 1,000 ft up-current of dredging operations to provide 
background conditions. 

• Dredge Boundary: Measurements were made at the edge of the dredge area. This is 
defined as a down-current location as close as practicable and as safety allows. 

• 300 ft Downstream: Defined as a transect set, 300 ft down-current from the dredging 
operation.  

• 600 ft Downstream: Defined as a transect set, 600 ft down-current from the dredging 
operation. 
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Figure 4. Example of Monitoring/Sampling Locations (Relative to Dredge Area A). 
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2.0 METHODS 
The Battelle QAPP (Battelle, June 2006a) and the Water Quality Field Sampling Plan (FSP) 
(Battelle, July 2006b) contain additional details on survey/sampling methods. 

2.1 Sampling Rationale 
The established sampling approach for this program employs a variety of sampling methods to 
characterize sediment resuspension, sediment transport, and its impact on water quality. The 
overall approach utilizes an adaptive, criteria-based sampling scheme to monitor project-related 
water quality impacts.  This is broken up into a series of sampling ‘levels’ which vary in the 
degree to which analytical samples are collected.  The more intensive levels were utilized when 
there was greater potential for a specific dredging activity to have an impact on water quality.  
This was particularly true for new activities or activities in new areas.  Based on information 
from these sampling levels, sampling was reduced to the lower intensity levels when appropriate. 
Sampling Levels I, II, and III are designed to collect water samples at designated distances away 
from the dredge operation to limit the extent of impact (Boundary, 300 ft, and 600 ft). Based on 
results acquired throughout the monitoring season, a second type of sampling was added to the 
design. Under this approach, specific levels of turbidity were targeted for sampling regardless of 
their location relative to dredging. This approach was added in order to evaluate 
turbidity/PCB/toxicity relationships and confirm that current criteria are adequately protective of 
the aquatic environment. These approaches are discussed below and the criteria based sampling 
following the decision sequence in Figure 5. Table 1 lists all sample collection information. 

• Level I: Level I represents a sampling approach for discrete samples and was conducted 
for those activities having the greatest potential to impact water quality or when new 
conditions were encountered. Initially discrete samples were collected at designated 
locations: Reference, Dredge Boundary, 300 ft downstream, and 600 ft downstream. At 
each station discrete water samples were collected for all parameters from the depth of 
highest turbidity, based on the in situ readings. During the monitoring season it was 
observed that sampling under Level I, while achieving its objectives, was not capturing 
elevated turbidity levels. As a result there was limited data regarding the water quality 
impacts associated with elevated turbidity. As a result, Level I sampling was modified to 
include additional discreet sample collections at locations having a full range of 
turbidities (25-100 NTU) to be used in evaluating the protectiveness of the threshold 
criteria. In all cases it was necessary to sample in fairly close proximity (<300 ft) from 
debris removal operations in order to collect high turbidity samples. Often times samples 
were collected <75 ft from operations. These samples were obtained to evaluate 
turbidity/PCB/toxicity relationships and did not represent exceedances of water quality 
criteria. 

• Level II: Level II represents a lower level of monitoring intensity (from Level I) given a 
decreased concern for water quality impacts from an activity. Similar to Level I, Level II 
was designed to collect samples based on distance from dredge activities although no 600 
ft sample was required due to the decreased concern for far-field impact(s). Similar to 
Level I, modifications were made during the dredge season in order to adequately 
characterize the sediment plume which was rarely found near the pre-established 
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transects. Table 1 lists the samples which were submitted for analysis under Level II 
sampling.  

• Level III: The sampling was conditional based on results of turbidity monitoring. 
Furthermore, a Level III monitoring effort was contingent upon any exceedance of the 
project-based criterion or based on detection of sheens or plumes emanating from the 
project area. It should be noted that at no point during the 2006 season were any of the 
Level III criteria exceeded. As a result no samples were analyzed under the Level III 
design.  
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Figure 5. Decision Sequence for Water Quality Monitoring.
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Table 1. Number of Samples Collected During Each Level of Required Monitoring. 

Week Date 
Monitoring 

Level Sample Description1 Sample ID Parameters2 
-1 8/10/06 Background NA NA NA 

Reference WQ-XXX-001-081406 DPC, TPC, TSS, TUR, TOX, MET 
Boundary WQ-XXX-002-081406 DPC, TPC, TSS, TUR, TOX, MET 

300 ft WQ-XXX-003-081406 DPC, TPC, TSS, TUR, TOX, MET 
1 8/14/06 Level I 

(Background) 
600 ft WQ-XXX-004-081406 DPC, TPC, TSS, TUR, TOX, MET 

 8/15/06 III NA NA NA 
 Reference WQ-XXX-001-081606 DPC, TPC, TSS, TUR, TOX 
 Boundary WQ-XXX-002-081606 DPC, TPC, TSS, TUR, TOX 
 

8/16/06 I 
300 ft WQ-XXX-003-081606 DPC, TPC, TSS, TUR, TOX 

 8/17/06 III NA NA NA 
 8/18/06 III NA NA NA 

2 8/21/06 III NA NA NA 
 8/22/06 III NA NA NA 
 8/23/06 III NA NA NA 

Reference WQ-XXX-001-082806 DPC, TPC, TSS, TUR, TOX 
50 NTU WQ-XXX-002-082806 DPC, TPC, TSS, TUR, TOX 3 8/28/06 I 
25 NTU WQ-XXX-003-082806 DPC, TPC, TSS, TUR, TOX 

 8/29/06 III NA NA NA 
 8/30/06 III NA NA NA 

0 NTU WQ-XXX-001-090606 TSS, TUR 
15 NTU WQ-XXX-002-090606 TSS, TUR 
20 NTU WQ-XXX-003-090606 TSS, TUR 
35 NTU WQ-XXX-004-090606 TSS, TUR 
135 NTU WQ-XXX-005-090606 TSS, TUR 
75 NTU WQ-XXX-006-090606 TSS, TUR 

4 9/6/06 II 

50 NTU WQ-XXX-007-090606 TSS, TUR 
 9/7/06 III NA NA NA 

5 9/11/06 III NA NA NA 
 9/12/06 III NA NA NA 

6 9/18/06 III NA NA NA 
 1 NTU WQ-XXX-001-091906 DPC, TPC, TSS, TUR, TOX, MET 
 50 NTU WQ-XXX-002-091906 DPC, TPC, TSS, TUR, TOX, MET 
 25 NTU WQ-XXX-003-091906 DPC, TPC, TSS, TUR, TOX, MET 
 

9/19/06 I 

75 NTU WQ-XXX-004-091906 DPC, TPC, TSS, TUR, TOX, MET 
 9/20/06 III NA NA NA 

7 9/25/06 III NA NA NA 
8 10/4/06 III NA NA NA 

75 ft N (flood tide) of 
Debris Removal WQ-XXX-001-100906 DPC, TPC, TSS, TUR 

25 ft S (ebb tide) of 
Debris Removal WQ-XXX-002-100906 DPC, TPC, TSS, TUR 

25 ft S (ebb tide, 30 min 
after previous sample) of 

Debris Removal 
WQ-XXX-003-100906 DPC, TPC, TSS, TUR 

9 10/9/06 II 

200 ft S of Debris 
Removal WQ-XXX-004-100906 DPC, TPC, TSS, TUR 

 10/11/06 III NA NA NA 
South Reference WQ-XXX-001-101606 DPC, TPC, TSS, TUR, MET 10 10/16/06 II 

25 NTU WQ-XXX-002-101606 DPC, TPC, TSS, TUR, MET 
 10/17/06 III NA NA NA 

1 – Samples are collected either based on distance (i.e., 300 ft, 600 ft) or Turbidity levels (i.e., 25, 50 NTU), see Section 2.1 for further discussion on Sample 
Location. 

2 – Parameters listed in the Table are the following: DPC =Dissolved PCB, TPC =Total PCB, TSS =Total Suspended Solids, TUR =Turbidity, TOX =Toxicity, 
MET =Metals 

NA – Not Applicable 
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2.2 In Situ Measurements 
In situ measurements of depth, turbidity, temperature, salinity, and dissolved oxygen were 
acquired using a YSI 6920 water quality probe with real-time display and data logging. 
Monitoring combined preplanned measurements to support discrete sampling as described 
below, and criteria based sampling following the decision sequence in Figure 5.  

It should be noted that since the Acushnet River is tidally influenced, the definitions of upstream 
and downstream are generally dependent upon tide. On ebb tides, “downstream” is always to the 
south of dredging activities. However, during flood tides flow is often predominately to the 
north. Variability in freshwater flow also impacts dominant current direction and its influence on 
transport of suspended sediments. Several times throughout the 2006 monitoring program a clear 
stratification of the water column was observed. In these cases lower density freshwater sat on 
top of higher density, more saline tidal waters. Frequently the incoming tidal water was moving 
north, while the freshwater lens was flowing south. These physical water properties were closely 
monitored throughout the day, and adjustments were made in the sampling design in order to 
accurately assess sediment resuspension and its transport in all directions. Throughout this report 
the terms “downstream” and “down-current” always refer to the direction of water movement 
relative to the dredging operations at that point in time regardless of physical direction (north 
versus south).   
 
The following describes field activities by location: 
 
Reference Station: At the start of each sampling day the vessel transited to the reference 
location 1,000 ft upcurrent (based on tidal stage) from the active dredge area. This location was 
outside the influence of any localized turbidity sources (ex. CSO discharges or storm water 
drains), but still representative of the water flowing through the deeper channel areas up current 
of the dredge area. Water depth was measured with a lead-line and the result recorded on the 
field log. The in situ sensors were lowered slowly (~5sec/foot) through the water column with 
care taken to avoid placing the instruments on the bottom. As the sensors were lowered, the 
sampling personnel observed the turbidity readings and identified the depth of the highest 
turbidity values. After the full “downcast” was conducted, the sensors were pulled back up 
through the water column and held at the location of highest turbidity. The in situ readings for all 
parameters at this depth were recorded on the Field Log Sheet. This reading served as the 
background value for subsequent turbidity readings taken throughout the day (i.e. this value was 
subtracted from subsequent readings to determine if the 50 NTU above background criterion was 
exceeded). Discrete samples were collected as required (see Section 2.1). Reference locations 
were resampled if conditions changed. Examples of relevant changes include change in tidal 
flow; change in dredge operations; and changing weather conditions such as rain events which 
can dramatically alter ambient water quality conditions. Resampling of the reference location 
was conducted at the field team’s discretion based on real-time data feedback and field 
observations. 

Dredge Boundary: Following the collection of in situ and discrete samples at the reference 
location, the sampling team transited down-current of dredging operations. In situ readings were 
collected as close to the dredge, or other operation, as safety allowed in the same manner 
described for the reference location. Based on the sampling requirements for that survey day (i.e. 
Levels I, II, and III) discrete samples were or were not collected (Section 2.1). 
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300 ft Downstream: 300 ft downstream from the dredge operations, the vessel operated along a 
transect across the width of the river while collecting in situ readings. Real-time data feedback 
was used to identify any suspended sediment plumes. The focus was on identifying the centroid 
of the plume (highest turbidity readings) as well as the plume boundaries (lowest turbidity 
readings above background). High and low readings along the transect were recorded to show 
the relative intensity of the plume as well as its spatial dimensions. Once the centroid was 
identified, subsequent readings were concentrated at this location in order to identify fluctuations 
in the plume intensity and potential exceedances of the caution threshold. Based on the sampling 
requirements for that survey day (i.e. Levels I, II, and III) discrete samples were or were not 
collected (Section 2.1). 
 
600 ft Downstream: 600 ft downstream from the dredge operations, in situ transects were 
conducted as described above for the 300 ft downstream transect. Based on the sampling 
requirements for that survey day (i.e. Levels I, II, and III) discrete samples were or were not 
collected (Section 2.1). 
 
Fixed point in situ sensors: In addition to the boat-based monitoring in situ data were collected 
using YSI 6920 water quality meters with internal data logging capabilities which were deployed 
at fixed locations for extended periods of time. The sensors internally recorded water 
temperature, salinity, dissolved oxygen, and turbidity. The sensors were deployed on August 15 
during the first week of dredging and remained in use until November 15, approximately 3 
weeks after the cessation of dredge related activities. Their location (horizontal and vertical) was 
based on data acquired during the first week of monitoring. The objective of sensor placement 
was to supplement the boat-based monitoring. Locations included one upstream and one 
downstream location just beyond the dredge area. The upstream sensor was located in the main 
river channel, 100 ft north of the northwest corner of the active dredge area. The downstream 
sensor was originally located 200 ft south of the southwest corner of the dredge area. The 
downstream sensor was relocated on September 19 (week 6) to avoid interference with dredge 
operations and the movement of equipment. The new location was 200 ft south of the dredge 
area, in the middle of the main channel. These locations are shown on Figure 6. The sensors were 
deployed on moorings with a surface marking buoy and a subsurface buoy from which the sensor 
was suspended. With tidal fluctuations, the water depths at the mooring locations ranged from 
approximately two to seven feet. Due to the relatively shallow water at the deployment locations 
and the large tidal fluctuation, a sampling configuration was designed which maximized 
characterization of the entire water column while keeping the sensors from resting on the bottom 
sediments. A depiction of the deployment configuration is shown in Figure 7. At lower tides the 
sensors floated within one foot of the surface. At higher tides, the sensors were maintained 
approximately three feet off the bottom.  
 
The YSI internal sampling rate was set to 15 minutes. The sensors were retrieved and deployed 
as part of the boat-based monitoring program. The sensors were retrieved for routine 
maintenance as needed. Between each deployment, the sensors were cleaned, recalibrated, the 
data were downloaded, and the batteries were replaced as needed to ensure a minimum of two 
weeks battery life. 
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Figure 6. Location of Continuous In Situ Sensor (YSI) Deployments 
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Figure 7. Depiction of the Continuous In Situ Sensor Deployment Configuration 

 

2.3 Discrete Water Samples 
The collection of discrete water quality samples was conducted using a 12-volt Teflon 
diaphragm pump and the appropriate length of Teflon® tubing. The inlet of the tubing was 
attached to the body of the YSI in situ sensors to ensure that the sensor measurements and the 
analytical results are representative of the same parcel of water. Prior to collecting samples at 
each location sample water was pumped continuously through the system for several minutes to 
purge the system. This purging ensured that the system was cleared prior to actual sample 
collection to avoid site to site cross-contamination.  
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Following purging, water from the pump outlet was collected directly into the appropriate 
sample containers for each analysis (Table 2). Table 2 also provides the sample volume, 
preservation, and analytical lab information. The samples were labeled as described in Table 2. 
All samples collected in the field were placed in coolers on ice until transport to the field trailer. 
At the field trailer samples were stored cold (4 + 2 oC) in the sample refrigerator or on ice in the 
coolers until packaged for shipment to the laboratories. Samples were packaged in wet or blue 
ice and were hand delivered or shipped overnight to the appropriate laboratories. Table 1 details 
the sample collection for each Station during each Level of activity.  
 

Table 2. Sample Volumes, Containers, and Processing for Field Samples. 

1 – Holding time to initial Lab preparation. 

Parameter Sample 
Volume 

Sample 
Container 

Preservation Storage 
Condition 

Holding 
Times1 

Analytical Lab 

TSS 1L HDPE Bottle Ice 4 + 2 oC 7 Days 

Turbidity 1L HDPE Bottle Ice 4 + 2 oC 48 Hours 

Alpha Woods Hole Lab 
375 Paramount Drive 
Suite 2 
Raynham, MA 02767 
Ph:508-822-9300 

Aqueous Total PCB  1 L 
Wide-mouth 
Amber Glass 

Bottle 
Ice 4 + 2 oC 7 Days 

Aqueous Dissolved PCB  2 L 
Wide-mouth 
Amber Glass 

Bottle 
Ice 4 + 2 oC 7 Days 

Total Metals 500 ml HDPE Bottle HN03 4 + 2 oC 6 
Months 

Battelle Duxbury2 
397 Washington Street 
Duxbury, MA 02332 
Ph: 781-952-5200 

Toxicity 
(all samples for toxicological 
analysis collected into one 
container) 

5 gallons Cubitainer Ice 4 + 2 oC 24 Hours 

EnviroSystems, Inc 
One Lafayette Road 
P.O. Box 778 
Hampton, NH 03843 
Ph: 603-926-3345 

2 – All metals samples were archived at Battelle, Duxbury. If analysis is required, samples will be analyzed by Battelle Marine Sciences Lab in 
Sequim, Washington. 

2.4 Sample Analysis 

Like the field sampling, sample analysis includes both predefined samples and contingency 
based samples. Figure 8 shows the laboratory based decision sequence for analysis of samples. 
All samples were delivered to the respective laboratories (Table 2).  
 
Requirements for chemical and biological testing can be found in the QAPP Addendum 
Environmental Monitoring, Sampling, and Analysis at the New Bedford Harbor Superfund Site, 
New Bedford, MA for detailed analytical requirements (Battelle, 2006a). An overview of the 
methods used is provided below. 
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Figure 8.  Decision Sequence for Sample Analysis 
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2.4.1 TSS/Turbidity Analyses 
Total suspended solid (TSS) and turbidity in the water samples were analyzed by Alpha Woods 
Hole Group (AWHG). TSS was analyzed following AWHG SOP Total Suspended Solids (TSS) 
Non-Filterable Residue, Rev. 5.0 which was based on EPA Method 160.2; turbidity was 
analyzed following AWHG SOP Turbidity 180.1, Rev. 2.2, which was based on EPA Method 
180.1. 
 
2.4.2 PCB Analyses 
The analysis of 18 NOAA PCB congeners in water samples was conducted by Battelle Duxbury 
laboratory. Water samples were extracted following modified EPA Method 3510C (Battelle SOP 
5-200). Prior to extraction, water samples that were designated for dissolved PCB analysis were 
filtered through pre-baked glass fiber filters (1 µm pore size). The sample filtration and 
extraction were usually conducted within 24 hours of sample collection. Total (or whole water) 
PCB samples involved extraction of approximately 1 liter of unfiltered water. Both dissolved 
(filtered) and whole water samples were spiked with surrogates and extracted three times with 
dichloromethane using separatory funnel techniques. The combined extract was dried over 
anhydrous sodium sulfate, concentrated, and processed through an alumina column. Depending 
on the color of the extract, it was further cleaned using gel-permeation chromatograph/high 
performance liquid chromatography (GPC/HPLC). Samples in batches 06-0286 (collected on 
8/14), 06-0306 (collected on 8/28), 06-0328 (collected on 9/19), and 06-0349 (collected on 10/9) 
received both alumina column and GPC/HPLC clean-ups, while samples in batch 06-0290 
(collected on 8/16) only received alumina clean-up. In addition, sample extracts in batch 06-0359 
(collected on 10/16) were cleaned first using sulfuric acid, and then processed through disposable 
Florisil columns for further clean-up. Analytical results of these water samples indicated that 
samples processed through different clean-up procedures did not show significant differences in 
surrogate recoveries and matrix interference, suggesting that all clean-up combinations were 
sufficient and effective. 
 
The post alumina, GPC/HPLC, or Florisil extract was concentrated, fortified with internal 
standards (IS), and then analyzed for 18 NOAA PCB congeners using gas 
chromatography/electron capture detector (GC/ECD), following modified EPA Method 8082 
(Battelle SOP 5-128). Sample data were quantified by the method of internal standards, using the 
spiked internal standards (IS) compounds. Due to the highly-contaminated nature of the samples, 
most of the water sample extracts were diluted and analyzed again to resolve concentrations of 
compounds that exceeded the calibration range during the initial GC/ECD runs. 
 
2.4.3 Toxicity Analyses 
Acute and chronic (sub-lethal) exposure screening assays evaluating surface water samples 
collected from New Bedford Harbor were performed to evaluate the potential toxicity of surface 
water samples collected in New Bedford Harbor associated with dredging activities. Assay 
design included a laboratory control treatment and one or more surface water samples, generally 
including a site reference sample. Samples were evaluated “As Received” without dilutions. 
Testing was based on programs and protocols developed by the US EPA (2002) primarily 
designed by the EPA to provide standard approaches for the evaluation of toxicological effects of 
discharges on aquatic organisms, and for the analysis of water samples. Testing included the 
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following assays; modified 2 day acute and 7 day chronic assays conducted with the mysid 
shrimp, Americamysis bahia, and the red macro alga, Champia parvula, and 60 minute chronic 
fertilization assays conducted with the purple sea urchin, Arbacia punctulata. All mysid and 
urchin fertilization assays and a portion of the algal assays were conducted by Envirosystems, 
Inc. (ESI) at its Hampton, New Hampshire facility. Additionally, the algal assays were 
conducted by the Saskatchewan Research Council, SRC, Saskatoon, Saskatchewan, Canada. 
Supporting data including laboratory bench sheets, full statistical reports, custody forms, sample 
receipt forms and water quality data are provided in Appendix D. 
 
2.4.3.1 Test Species  
A. bahia, ≤ 5 days old, were obtained from cultures maintained by Aquatic Research Organisms 
(ARO), Hampton, New Hampshire. Juvenile shrimp were collected daily, isolated, and placed in 
a rearing tank for up to 6 days. Holding tanks were maintained in a flow-through culture mode at 
a temperature of 25±2°C. At the start of the assays the mysids were 7 days old. Juveniles were 
fed ≤24 hour old brine shrimp on a daily basis. Water temperature, salinity, and pH were 
monitored on a daily basis. Prior to testing organisms were siphoned from the rearing tanks to a 
holding vessel, and then transferred to test chambers using a large bore pipet, minimizing the 
amount of water added to test solutions. 
 
A. punctulata adults were from cultures maintained by ESI. Original stock was obtained from 
commercial supply. Male and female urchins were maintained in separate chambers as 
recommended by protocol (USEPA 2002) and ESI. Adult urchins were induced to spawn by the 
injection of a potassium chloride solution. The viability of gametes obtained was determined 
prior to their addition to the test solutions. Eggs and/or sperm that would not result in a fertilized 
egg were rejected from the pool of gametes used in the assay. 
 
C. parvula biomass was obtained from stock cultures maintained by the Saskatchewan Research 
Council. Original stocks were obtained from the University of Texas algal collection. The male 
and female plants are maintained in separate culture vessels under sterile conditions. Algal 
cultures were maintained on an orbital shaker (100 rpm) at 23±2°C under 16 hour light : 8 hours 
dark at 40 to 75 foot candles light intensity. Cultures are “cropped” and transferred to fresh 
nutrient solutions on a weekly basis. 
 
2.4.3.2 Surface Water Samples and Laboratory Control Water 
Grab surface water samples were collected by Battelle staff on each of the four Level I surveys 
in the Harbor; (see Toxicity in Table 2). Samples were placed in polyethylene cubitainers for 
shipment to the laboratory. Two, 2.5 gallon cubitainers were collected for each of the chronic 
assays. Prior to testing in the lab, samples were evaluated to document salinity, conductivity, and 
total residual chlorine. Total residual chlorine was measured by amperometric titration (MDL 
0.05 mg/L). Prior to use in the assays the salinity of the samples was adjusted, if necessary, to 
predetermined levels using artificial sea salts for A. bahia and A. punctulata assays, and GP-2 
salts (USEPA 2002) for the C. parvula assays. The salinity of samples for the A. bahia acute and 
chronic exposure assays was adjusted to 25±2‰ while the salinity for samples used for the A. 
punctulata and C. parvula assays was adjusted to 30± 2‰. Samples with initial salinity 
measurements above these levels were not adjusted. 
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Laboratory control water used for mysid and sea urchin assays was collected from the 
Hampton/Seabrook Estuary. This water is classified as SA-1 and has been used to culture marine 
test organisms since 1981. The laboratory control water used in the algal assay, collected from 
Rye, New Hampshire, is the same water used in culture maintenance. Prior to use, seawater used 
in the algal assays was filtered through glass fiber filters and sterilized. Dilution water used in 
the algal assays conducted by SRC was natural seawater collected from the West Coast of 
Canada. Salinity of the surface water samples was adjusted using commercial sea salts.  
 
2.4.3.3 Bioassays 
Americamysis bahia Modified Acute and Chronic Exposure Bioassays 
Modified acute and chronic exposure screening assays were conducted in a static renewal test 
mode with renewals made at 24-hour intervals. The 7 day assays were conducted at a 
temperature of 26±1°C with a photoperiod of 16:8 hours light:dark. Mysids were maintained in 
250 mL beakers containing 150 mL of test solution. Approximately 100 mL of the test solution 
were replaced each day. The assay incorporated 8 replicates with 5 organisms/replicate. Survival 
and dissolved oxygen were measured daily in each replicate prior to test solution renewal. 
Salinity, temperature and pH were recorded in a composite sample of the “old” test solution and 
in the “new” test solution prior to being added to the test chamber. Incubator temperatures were 
also recorded on a daily basis.  
 
During the test, mysids were fed 24 hour old Artemia nauplii. On Day 7 of the assay, surviving 
mysids were removed from test solutions, rinsed to remove any surface detritus and salts, and 
transferred to tared foils and dried for 24 hours at 103°C. Foils were weighed to the nearest 0.01 
mg. Mean dry weights per individual were obtained by dividing the net dry weight of all 
surviving organisms by the number of organisms added at the start of the assay. 
 
Arbacia punctulata Chronic Exposure Fertilization Assays 
Gametes were obtained by potassium chloride injection to induce spawning. Sperm were 
collected dry, diluted to achieve a concentration of approximately 5.0 x 107 sperm/mL in the 
surface water treatments. Actual sperm concentrations are provided on laboratory bench sheets in 
Appendix D. Sperm solutions were added to 5 mL aliquots of each sample being evaluated and 
allowed to remain in the test solutions for 60 minutes before the addition of unfertilized eggs. 
 
Each treatment incorporated a total of four replicates. After 20 minutes of exposure the assay 
was terminated by the addition of 0.2 mL of preservative. Aliquots of preserved solution were 
counted to determine numbers of fertilized and unfertilized eggs. Fertilization was accepted 
based on the presence or absence of a fertilization membrane around the egg. 
 
Champia parvula Modified Acute and Chronic Exposure Assays 
The 7 day red algae assay was conducted with a 2 day exposure period to the surface waters and 
laboratory control treatments. Each treatment used four replicates with five female branches and 
one male branch per replicate. Temperature was maintained at 23±1°C. The light source was 
cool white and fluorescent bulbs set on a 16:8 hours light:dark cycle, with a light intensity of 40 
to 75 foot candles. Light intensity was checked at the start of each assay. Temperatures were 
monitored on a daily basis. Test chambers were 200 mL borosilicate glass fleakers. After 2 days 
exposure, female branch tips were transferred to approximately 100 mL of recovery medium 

New Bedford Harbor Water Quality Monitoring May 2007 
Final Report  Page 21 of 54   



 
 

with added nutrients and allowed to recover and mature for 5 days. During transfer, plants were 
examined to determine the physical condition of the individual branches. Branches showing 
signs of degeneration were noted and used to establish an acute endpoint. After the recovery 
period, the number of cystocarps (reproductive bodies) on each female branch were counted. 
 
2.4.3.4 Data Analysis 
Statistical analysis of acute and chronic exposure data was completed using CETIS, 
(Comprehensive Environmental Toxicity Testing System), software. The program computes 
acute and chronic exposure endpoints based on EPA decision tree guidelines specified in 
individual test methods. For chronic exposure endpoints statistical significance was accepted at  
<0.05. 
 
2.4.3.5 Quality Control 
As part of the toxicity testing laboratory quality control program, standard reference toxicant 
assays are conducted on a regular basis for each test species. These results, summarized in Table 
5 of Section 4.4.3, provide relative health and response data while allowing for comparison with 
historic data sets. Review of reference toxicant data associated with the August and September 
2006 (Arbacia punctulata) test documents that the fertilization C-NOEC, 5.0 mg/L copper, was 
outside the acceptable range of 20 to 80 mg/L copper. The acceptable NOEC range for this assay 
is defined as ±  the mean concentration of the central tendency. For the same series of assays the 
fertilization IC-25 was within the acceptable range of for the endpoint. A review of the data 
collected with the urchin development assays documented no deviation from protocol and no 
changes in the analysis technique used in the assessment of fertilization. 
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3.0 SURVEY CHRONOLOGY AND DAILY OBSERVATIONS 

Week of August 10, 2006 (week 1) 
August 10, 2006:  

• Dredge activity: Mobilization, running dredge pipe, stringing cable. 
• Monitoring activity: First day of water quality monitoring. Monitored high water and 

ebb tide. Shakedown of equipment, identifying sample locations, and site access. 
• Fish Passage: Bait fish and bluefish breaking surface from Sawyer St. to Wood St. 
• Results summary: No dredge activity generating turbidity plumes. Took readings at 

reference locations, values 0.2 to 2.8 NTU. No samples collected. 
 

August 14, 2006:  
• Dredge activity: Testing of dredge lines. Initiated debris removal in Area A. 
• Monitoring activity: Level I monitoring in Area A. Monitored flooding tide, high water, 

1.5 hours of ebb. 
• Fish Passage: Small bait fish, bluefish, pogies, and birds working surface throughout 

entire area. 
• Results summary: No significant turbidity plumes identified.  
• Exceedances and sample collections: Collected planned samples under Level I 

monitoring. Given low turbidity values, samples will serve as background/reference 
results. No exceedances occurred. 

 
August 15, 2006:  

• Dredge activity: Testing dredge lines. Debris removal in Area A. 
• Monitoring activity: Level III monitoring, flood tide to high water and 1.5 hours of ebb. 

Deployed moored YSI data loggers north and south of dredge area. 
• Fish Passage: Baitfish and bluefish with birds working entire area. 
• Results summary: Turbidity plumes identified coming from debris removal operations. 

Plume of 50-100 NTU moving north of flood tide. Beyond 100 ft turbidity values 
dropped off sharply. During slack water the turbidity plume was isolated to <30 ft from 
barge. Some oil sheen seen coming up around debris removal operations. Northwest wind 
pushing sheen to Southeast (disassociated from turbidity plume).  

• Exceedances and sample collections: None. 
 

August 16, 2006:  
• Dredge activity: First day of dredging in Area A. Debris removal Area A. 
• Monitoring activity: Level I monitoring flood tide. 
• Fish Passage: Bait and bluefish with birds working throughout area. 
• Results summary: Some initial turbidity plumes seen coming at dredge startup. Plumes 

were short-lived spatially and temporally. Higher turbidity values seen around debris 
removal. Values up to 200 NTU, but plume dissipated within 100 ft and 20 minutes. 
Level I samples collected. 

• Exceedances and sample collections: No exceedances. Collected planned samples under 
Level I monitoring. 

  

New Bedford Harbor Water Quality Monitoring May 2007 
Final Report  Page 23 of 54   



 
 

August 17, 2006:  
• Dredge activity: Dredging and debris removal in Area A. 
• Monitoring activity: Level III monitoring during flood tide.  
• Fish Passage: Fish seen throughout area. 
• Results summary: Limited turbidity around dredge area. Elevated turbidity (up to 150 

NTU) seen around debris removal activities, especially when moving the barge. Large oil 
sheen seen south of debris removal. Sheen covered the majority of Area B/C. Oil booms 
contained majority of sheen. 

• Exceedances and sample collections: None. 
  

August 18, 2006:  
• Dredge activity: First day of dredging in Area B/C. Continued dredging and debris 

removal in Area A. 
• Monitoring activity: Level III monitoring on flood tide in all areas. 
• Fish Passage: Snapper blues and bait fish throughout area. 
• Results summary: Low level turbidity values (30-50 NTU) seen near barge, but beyond 

100 ft values were <30 NTU. Oil sheen coming off of debris removal activity moving to 
North. Some of the sheen was escaping gap in oil boom. Repaired boom to contain sheen. 

• Exceedances and sample collections: None. 
  

Week of August 21, 2006 (week 2) 
August 21, 2006:  

• Dredge activity: Dredging in Area A and Area B/C. Switched back and forth as needed 
since Area A dredge was down several times due to debris. Debris removal active in Area 
A until water too low (~1030). 

• Monitoring activity: Level III monitoring ebb tide. 
• Fish Passage: Bait and bluefish with birds working throughout entire area. 
• Results summary: No significant turbidity plumes around dredge activities. Elevated 

turbidity values seen around debris removal, but limited to <100 ft. Prop wash from 
support boats at debris removal generated most of the turbidity. Oil sheen seen 
downstream of debris removal. Largely contained by oil booms but some seen escaping 
on southeast side. 

• Exceedances and sample collections: None. 
  

August 22, 2006:  
• Dredge activity: Dredging and debris removal in Area A. 
• Monitoring activity: Level III monitoring during ebb tide.  
• Fish Passage: Baitfish with birds working throughout entire area. 
• Results summary: Limited turbidity around dredge area. Elevated turbidity (exceeding 

100-150 NTU) seen around debris removal activities. Primarily generated by prop wash 
when moving the barge. Beyond 100 ft turbidity still detectable but values between 30-60 
NTU. The plume is isolated vertically to a fairly narrow band just above the halocline 
(confined to the freshwater lens on top of more saline tidal water). Spotty and short-lived 
turbidity peaks of ~35 NTU were found as much as 1,000 ft downstream. These were 
very ephemeral patches and no samples were collected.  
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• Exceedances and sample collections: None. 
 
August 23, 2006:  

• Dredge activity: Dredging and debris removal in Area A. 
• Monitoring activity: Level III monitoring during ebb tide.  
• Fish Passage: Baitfish seen throughout entire area. Fewer big fish and birds than seen 

during the previous week. Lots of birds working the baitfish between north end of dredge 
area and Wood St. 

• Results summary: Very little turbidity seen near the operations. No signal seen near the 
dredge. Low level plume (20-50 NTU) seen within 100 ft of debris removal, with lower 
values beyond 100 ft. 

• Exceedances and sample collections: None. 
 

Week of August 28, 2006 (week 3) 
August 28, 2006:  

• Dredge activity: Dredging and debris removal in Area A. 
• Monitoring activity: Level I monitoring flood tide. 
• Fish Passage: Some baitfish seen, although in lower numbers than seen in previous 

weeks. Large numbers of predatory wading birds (i.e. Egret, Heron) on eastern side of 
river suggesting presence of baitfish. Some bass and bluefish seen, although again in 
lower numbers than in the previous weeks. Fish and birds more concentrated north of 
dredge area as compared to anywhere else.  

• Results summary: No significant turbidity plumes around dredge activities. Turbidity 
plumes identified near debris removal activities. Turbidity was <50 NTU above 
background at ~100 ft from debris removal. Heavy rainfall and runoff from 8/26 – 8/28 
resulted in elevated stream flow. Freshwater was moving quickly downstream (south) 
along the surface even as tidal waters were moving north underneath. Monitoring 
occurred both north and south of work activities. Suspended sediment tended to be 
transported in the surface waters (downstream) rather than in the flooding tidal water. 
Again, the extent of the transport was limited to <50 NTU at >100 ft. Moderate oil sheens 
as well as petroleum and H2S odors were also associated with debris removal. Oil sheens 
were mostly captured by oil booms in the northern dredge area. Sheens that transited 
beyond this appeared to be contained in the southern area. 

• Exceedances and sample collections: Under Level I sampling samples were collected 
for analysis. Based on conversations with Jay Mackay the previous week, sample 
collections targeted a range of turbidity values (rather than set distances). Samples were 
collected at a reference location (10.5 NTU), an elevated turbidity location near the 
debris barge (50-70 NTU), and an intermediate turbidity location ~200 ft downstream 
(20-30 NTU).  No exceedances occurred. 

 
August 29, 2006:  

• Dredge activity: Dredging and debris removal in Area A. Dredging in area B. 
• Monitoring activity: Level III monitoring during flood tide.  
• Fish Passage: No observations made. 
• Results summary: Limited turbidity around dredge area. Elevated turbidity (40-80 NTU 

above background) seen within 125 ft of debris removal activities. Primarily generated by 
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prop wash when moving the barge. Beyond 100 ft turbidity still detectable but values 
between 20-30 NTU. Turbidity plumes moving north on incoming tide and south driven 
by wind and elevated streamflows. Thick oil sheen coming from debris removal activities 
(working in hot area just off Areovox). Oil sheen being contained by booms. New booms 
placed in afternoon.  

• Exceedances and sample collections: None. 
  

August 30, 2006:  
• Dredge activity: Dredging and debris removal in Area A. Dredging in area B. 
• Monitoring activity: Level III monitoring during flood tide.  
• Fish Passage: No fish observed. 
• Results summary: Elevated turbidity associated with dredge in Area A. Dredge was at 

Northeast corner in the shallow (intertidal) areas. Support skiffs were being used to move 
the dredge and were creating sediment plumes with prop wash. Readings reached 100 
NTU over background approximately 300 ft north of the dredge itself. Monitoring could 
not be conducted north of the dredge area because the tidal height made the dredge wire 
impassable. The elevated turbidity was observed for ~15minutes. Once the skiff ceased 
activity, the turbidity levels quickly diminished. No similar levels were seen again. Oil 
sheens were also observed in conjunction with this prop wash but were well contained in 
the dredge area. Only low level turbidity readings and oil sheens were associated with the 
debris removal and the dredge in Area B. 

• Exceedances and sample collections: The elevated turbidity values discussed above 
were short lived. By the time the sampling crew set up for sample collections turbidity 
levels had declined below warning levels (~15min). No samples were collected. 

 
Week of September 4, 2006 (week 4) 

September 4, 2006:  
• Labor Day, no dredging/ no monitoring. 

 
September 5, 2006:  

• Dredge crews not returning from holiday until afternoon. Afternoon activities primarily 
resetting of equipment following bathymetric surveys. Water quality activities consisted 
of retrieval, download, cleaning, and redeployment of moored sensors. 

  
September 6, 2006:  

• Dredge activity: Dredging and debris removal in Area A.  
• Monitoring activity: Level II monitoring during ebb tide.  
• Fish Passage: Small number of fish seen moving throughout area. 
• Results summary: Limited turbidity around dredge activity. Limited turbidity generated 

by debris removal, although values exceeded 100 NTU above background in very close 
proximity (<100 ft) to activities. Fairly large area of oil sheen seen associated with debris 
removal. Sheen was generally contained by oil booms.  

• Exceedances and sample collections: Collected a suite of discrete TSS and turbidity 
samples under Level II sampling for analysis. Samples were selected across a range of 
turbidity levels to generate a correlation curve of in situ turbidity readings to TSS values. 
No exceedances occurred. 
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September 7, 2006:  

• Dredge activity: Clean-up passes on east side of Area A. Debris removal in Area A. 
• Monitoring activity: Level III monitoring during ebb tide.  
• Fish Passage: Small number of bluefish seen in area, mostly feeding on small pogies. 
• Results summary: Limited turbidity around dredge activity. Elevated turbidity values 

associated with debris removal. Values >100 NTU above background within 100 ft of 
barge, and dropping 20 NTU with every 100-150 ft 

• Exceedances and sample collections: None. 
 

Week of September 11, 2006 (week 5) 
September 11, 2006:  

• Dredge activity: Dredging and debris removal in Area A.  
• Monitoring activity: Level III monitoring during flood tide, through high tide, and into 

ebb tide.  
• Fish Passage: Few, if any fish seen in the area. 
• Results summary: Limited turbidity around dredge activity. Limited turbidity generated 

by debris removal. Fairly large area of oil sheen seen associated with debris removal. 
Sheen was pushed southward by the wind but was generally contained by oil booms.  

• Exceedances and sample collections: None. 
  

September 12, 2006:  
• Dredge activity: Limited activity. Debris removal equipment was not in operation. 

Dredge was inactive much of the time because holding tanks were full. 
• Monitoring activity: Level III monitoring during flood tide.  
• Fish Passage: Baitfish seen passing through area. 
• Results summary: With very little activity in the dredge area, there was very little 

turbidity. Moored sensors were retrieved, downloaded, and redeployed. 
• Exceedances and sample collections: None. 

 
Week of September 18, 2006 (week 6) 

September 18, 2006:  
• Dredge activity: Dredging and debris removal in Area A.  
• Monitoring activity: Level III monitoring during ebb tide.  
• Fish Passage: High numbers of bait fish and feeding birds seen north of the dredge area. 

Lower numbers of fish seen throughout other areas. It did not appear that dredge 
activities related to fish presence/absence, as abundance near Sawyer St. (no activity) was 
similar to that near the dredging.  

• Results summary: Limited turbidity around dredge activity. Debris removal activities 
were on the west side of Area A near Areovox. Sediment type is very fine and oily. Some 
of the largest turbidity plumes of the season were seen, although still no exceedances 
were observed. At peak ebb current the plume could be tracked 500-600 ft away from 
debris barge. However, at this distance values were only ~15 NTU above the 5 NTU 
background. Large oil sheens were seen extending away from debris removal, primary 
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downstream on the ebbing tide. Crews have doubled and tripled the oil booms and 
containment was good.  

• Exceedances and sample collections: None. 
  

September 19, 2006:  
• Dredge activity: Dredging and debris removal in Area A.  
• Monitoring activity: Level I monitoring during flood tide and Level III monitoring 

during flood tide.  
• Fish Passage: High numbers of bait fish and feeding birds seen north of the dredge area. 

Striped Bass seen everywhere in moderate numbers. High numbers of stripers seen 
around Sawyer St. docks. 

• Results summary: Level I monitoring targeted range of turbidities (Ref, 25, 50, 75 
NTU) to re-evaluate turbidity/toxicity relationship and levels of protection. Turbidity 
plumes were minimal this day, and 75 NTU samples were collected within 50 ft of debris 
removal barge. A quick review of the results shows that fertilization rates in the 
laboratory control and New Bedford Harbor Reference Site treatments met/exceeded 
minimum criteria for the assay. Results of the statistical analysis showed that fertilization 
rates in all New Bedford Harbor samples were statistically less than that observed in the 
laboratory control treatment (this includes the reference sample). However, statistical 
comparisons made against the New Bedford Harbor Reference Site sample documented 
no statistical reduction in fertilization rates for any of the three monitoring points (25, 50, 
and 75 NTU). 

• Exceedances and sample collections: Collection of four planned samples under Level I 
sampling. No exceedances were noted. 

 
September 20, 2006:  

• Dredge activity: Dredging and debris removal in Area A. Both activities had frequent 
shut-downs due to debris (oyster shells).  

• Monitoring activity: Level III monitoring during ebb tide.  
• Fish Passage: Moderate numbers of bait fish and feeding birds seen north of the dredge 

area. Lower numbers of fish seen throughout other areas. It did not appear that dredge 
activities related to fish presence/absence, as abundance near Sawyer St. (no activity) was 
similar to that near the dredging.  

• Results summary: Limited turbidity around dredge activity and debris removal. Activity 
was limited due to problems with debris. Small, pulsed turbidity plumes and oil sheens 
were seen when debris removal was active, but levels and frequency were very low. 

• Exceedances and sample collections: None. 
 

Week of September 25, 2006 (week 7) 
 

Limited dredge activity this week due to breakdown associated with shells, and slow downs 
associated with elevated VOC values in processing areas. One day of water quality monitoring 
conducted. 

  
September 25, 2006:  

• Dredge activity: Dredging and debris removal in Area A.  
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• Monitoring activity: Level III monitoring during ebb tide.  
• Fish Passage: Some fish seen in the area. Large amount of bird activity (i.e. bait fish) 

seen on east side of river. No apparent impact of dredging on fish passage. 
• Results summary: Both dredging and debris removal are stop-and-start. Limited 

turbidity around dredge activity. Peak turbidity values were associated with debris 
removal activities on the west side of Area A near Areovox. Turbidity elevated (90-100 
NTU) with 100 ft of debris removal, but levels <25 NTU beyond that. Sporadic oil 
sheens seen associated with debris removal. Oil booms are containing sheens well.  

• Exceedances and sample collections: None. 
  

Week of October 2, 2006 (week 8) 
 

Limited dredge activity this week due to breakdown associated with shells, and slow downs 
associated with elevated VOC values in processing areas. One day of water quality monitoring 
conducted. 

  
October 4, 2006:  

• Dredge activity: East-west dredging in Dredging Area A. Debris removal in Area B. 
• Monitoring activity: Level III monitoring during ebb tide, through slack low, and into 

flood tide.  
• Fish Passage: There are very few fish remaining in the river as compared to earlier in the 

dredge season. This is noticeable throughout the harbor and is a seasonal effect. No 
apparent impact of dredging was seen on fish passage. 

• Results summary: Dredging has been stop-and-start. The presence of high volumes of 
oyster shells has reduced the dredge production. Limited turbidity around dredge activity. 
Peak turbidity values continue to be associated with debris removal activities. Turbidity 
was elevated only within very close proximity to debris removal (50-100 NTU at <75 ft). 
Beyond 75-100 ft turbidity dropped to <20 NTU above background. Oil sheens were seen 
drifting away from the debris removal activities but were well contained by the oil 
booms.  

• Exceedances and sample collections: None. 
 

Week of October 9, 2006 (week 9) 
October 9, 2006:  

• Dredge activity: East-west dredging in Dredging Area A. Debris removal in Area B. 
• Monitoring activity: Level II monitoring during flood tide, through slack high, and into 

ebb tide.  
• Fish Passage: There are very few fish remaining in the river as compared to earlier in the 

dredge season. This is noticeable throughout the harbor and is a seasonal effect. No 
apparent impact of dredging was seen on fish passage. 

• Results summary: No elevated turbidity associated with dredging. Elevated turbidity 
seen in immediate area (<25 ft) of debris removal activities in Area B. Followed turbidity 
peaks and movement with changing tidal flows.  

• Exceedances and sample collections: Samples collected under planned Level II 
sampling. No exceedances were noted. 
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October 11, 2006:  

• Dredge activity: Dredging west side of Area A. Debris removal in southwest corner of 
Area B. 

• Monitoring activity: Level III monitoring during flood tide, through slack high, and into 
ebb tide.  

• Fish Passage: There are very few fish remaining in the river as compared to earlier in the 
dredge season. This is noticeable throughout the harbor and is a seasonal effect. No 
apparent impact of dredging was seen on fish passage. 

• Results summary: No elevated turbidity associated with dredging. Small patch of oil 
seen near dredging activity. All oil appeared to be contained by oil booms. Only minimal 
amount of debris removal was conducted. Very limited turbidity was associated with this 
activity.  

• Exceedances and sample collections: None. 
 

Week of October 16, 2006 (week 10) 
October 16, 2006:  

• Dredge activity: Dredging west side of Area B.  
• Monitoring activity: Level II monitoring during ebb tide and into low tide.  
• Fish Passage: There are very few fish remaining in the river as compared to earlier in the 

dredge season. This is noticeable throughout the harbor and is a seasonal effect. No 
apparent impact of dredging was seen on fish passage. 

• Results summary: The dredge itself did not appear to be creating suspended sediment 
plumes. However, the boats supporting the dredge created the largest turbidity plumes 
seen throughout the dredge season. A fairly steady northwest wind required that boats 
push against the dredge to keep it on its targeted path. As the tide dropped (low at 11:05) 
prop wash from these support boats kicked up fairly large amounts of sediment. Very 
close to these boats turbidity as high as 250 NTU was measured. However, lack of 
current around this slack tide kept the elevated turbidity fairly close to the operations. In 
general turbidity was <25 NTU throughout the dredge area. Dredging was suspended 
several hours around following low tide. In addition to the elevated turbidity, large oil 
slicks were generated by the prop wash. Most of the slick was contained by the oil 
booms, but some escaped the booms and was pushed by the wind south of the dredge 
area. Operators also towed booms behind support boats in an effort to contain the oil.  

• Exceedances and sample collections: Despite elevated turbidity in the immediate area 
of operations, no exceedances were measured. However, planned Level II sampling was 
conducted.  

 
October 17, 2006:  

• Dredge activity: Dredging west side of Area B.  
• Monitoring activity: Level III monitoring during ebb tide and into low tide.  
• Fish Passage: Fish seen actively feeding south of the dredge area. 
• Results summary: Similar to 10/16 dredge support boats created the majority of the 

turbidity plumes, although values were much lower than the previous day. Turbidities 
remained <25 NTU throughout the area. Oil sheens were the predominant feature of the 
day. Sheens were seen around the active dredge area. The oil sheens were dispersed by 
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both the wind (towards the north) and the ebbing tide (towards the south) creating a fairly 
large surface area. In general the sheen was contained by the oil booms, although some 
portions did escape up to 200 ft to the south.   

• Exceedances and sample collections: None. 
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4.0 RESULTS 

4.1 Dredging and Field Monitoring Summary 
Dredging was conducted from mid-August to mid-October. Dredging was initiated in Area A, 
which is located in the southern sections of DMU-1 and DMU-102. The eastern portion of Area 
A (in DMU-102) is intertidal. As a result, dredging could not always be conducted during lower 
tides. To maintain efficiency a second dredge was set up on stand-by in Area B (located along 
the boundary of DMU-2 and DMU-3 and DMU-4) or in Areas C and D of DMU-2 (Figure 3). 
When low water prevented dredging in Area A, dredge crews moved over to the second dredge. 
This approach meant that the dredging location was variable from day to day and even within 
days. Also, weekly bathymetric data and sediment core samples were collected to provide 
feedback to the dredge operators in areas that dredging had been conducted. Based on this data, 
dredgers returned to previously dredged areas to perform clean up passes. Dredging in Areas A 
and B were conducted in a North-South orientation, while dredging in Areas C and D were 
conducted East-West.  
 
Once the dredge areas were determined, sheet piling was placed around the perimeter, at 
approximately 50 ft spacing. A perimeter cable was run around the sheet piles at approximately 
the high tide mark. Also along the perimeter, floating, absorbent oil booms were placed to 
contain any surface oil slicks. A ‘gate’ in the south end of the dredge area was used for all 
vessels entering or leaving the operation. Unlike the 2004 dredging operation, silt curtains were 
not used for 2006 dredging. 
 

Figure 9. Mud CatTM Hydraulic Dredge 

Dredging was performed using a Mud CatTM hydraulic dredge equipped with a horizontal auger 
(Figure 9). The dredge was propelled by winching itself along a transverse cable which spans the 
dredge area to opposite 
sides of the perimeter cable. 
As a pass is completed, 
support crews relocated the 
cable to position for the 
next pass. Dredge material 
was pumped through a 
pipeline to a booster pump, 
then to the desanding 
facility at Sawyer Street. 
Following desanding, the 
remaining fine material was 
pumped via a separate pipeline to the dewatering, treatment, and handling facility in the Lower 
Harbor. In total, the 2006 dredging removed over 20,000 cubic yards of material.  
 
The hydraulic dredge can not handle large debris which is common in this portion of the harbor. 
Debris removal was accomplished by ‘raking’ the bottom with a barge-mounted excavator 
(Figure 10).  The end of the excavator has two grated jaws that open and close. The jaws are 
deployed to the bottom, once on the bottom the two jaws scrape the bottom and then close into 
each other and capture the debris. Barges secured to the side of the debris removal platform 
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Figure 10. Debris Removal Excavator 

stored the debris and were moved offsite as needed. Support boats were used throughout the 
operation to transport crews, maintain dredges, handle the pipeline, and move barges.  
 
Water quality monitoring was conducted in an adaptive manner in response to changing 
operational and weather related conditions. The monitoring approach was modified as tides and 
winds changed; as dredges 
changed areas; as debris removal 
activities changed; and as 
warranted based on support 
activities. The monitoring 
activities were also largely 
influenced by tidal conditions and 
safety. The dredge areas and the 
associated perimeter cable 
spanned most of the width of the 
river limiting unrestricted access 
to northern portions of the river, 
including potential reference 
locations. Only at high tide was 
the east side of the river passable. 
At low tides it was often possible to pass under the perimeter cable, but sampling time was 
limited. All of these activities (dredging, debris removal, and support activities) had the potential 
to impact water quality. The monitoring program incorporated assessment of the entire operation. 
 

4.2 Boat-Based Measurements and Sample Collection 
Boat-based monitoring followed the protocols outlined in Sections 2.1 and 2.2. Under these 
protocols the sampling teams functioned in an adaptive sampling mode, utilizing real-time in situ 
data to guide monitoring and sample collection. Depending on the objectives for each survey 
day, the real-time data either supported a criteria-based sampling approach or guided the planned 
collection of water samples. Because no water quality exceedances were identified throughout 
the entire 2006 dredge season, no criteria-based samples were collected. However, even non- 
exceedance data gathered during the monitoring program provides valuable information as to the 
effects of dredging on water quality during dredge operations. This is discussed further in 
Section 5. The results below describe the discrete sampling activities by collection date.  Results 
of chemical and biological testing are provided later in this section.  
 
Water samples were collected for turbidity, TSS and PCB analyses on seven occasions during 
the dredge program. Samples from four of these events were also collected for toxicity testing 
(Table 1). Metals samples were collected during three of the sampling events and were archived 
for potential analysis. Based on results of the other parameters, none of the metals samples have 
been analyzed. Samples were collected either to establish baseline conditions and/or re-establish 
relationships between field measurements (i.e. turbidity) and toxicity results to verify the 
protectiveness of the +50 NTU criteria. No samples were collected in response to an exceedance 
of the +50 NTU turbidity criteria. 
 



 
 

8/14/06: The first set of four samples was collected following Level I protocol (turbidity, TSS, 
PCBs and toxicity testing) prior to initiation of dredging activities. Samples were collected at the 
upstream reference location, at the dredging boundary (~30 ft from dredging operations) and 300 
and 600 ft downstream from dredging activities during HWS. Turbidity levels in all samples 
collected on this date were low.  
 
8/16/06:  Three samples were collected in response to observance of elevated turbidity plumes 
(though below the +50NTU at 300 ft criteria). Level I protocols were followed and samples were 
collected for turbidity, TSS, PCB and toxicity testing. Sample collection occurred during flood 
tide therefore the reference sample was collected south of the dredging activities and the 
boundary sample and 300 foot samples were collected north of dredging operations. Relatively 
low turbidity was measured in actual samples collected both at the boundary of dredging 
activities and at the 300 ft location.  
 
8/28/06: Level I protocols were followed and samples were collected for turbidity, TSS, PCB 
and toxicity testing. However, based on conversations with USACE NAE, specific turbidity 
ranges, rather than distances from the dredging operations, were targeted. The goal of this 
sampling was to reconfirm the validity of the +50 NTU turbidity criteria as an environmentally 
protective threshold. Because elevated turbidities were not generally seen at the predefined 
distances, it was necessary to sample much closer to the source of the sediment plumes (typically 
debris removal) in order to acquire high turbidity samples. Three samples were collected: a 
reference sample, collected ~1000 ft south of the dredging operations, a sample targeting the 50-
75 NTU range, collected adjacent to debris removal activity occurring on-site, and a sample 
targeting an intermediate turbidity (20-30 NTU), collected approximately 300 ft south of 
dredging activity. Samples were collected during a flood tide, however, surface water was 
flowing south due to recent heavy rainfall and runoff.  
 
9/6/06: Seven samples were collected for analysis of turbidity and TSS only, across a range of 
turbidity levels to generate a correlation curve of in situ turbidity readings to TSS values.  
 
9/19/06: Four samples were collected for the full suite of analyses. Again, no elevated turbidity 
levels were seen in the predefined boundary locations, so the sampling team targeted high 
turbidity close to the operations in order to re-evaluate turbidity/toxicity relationships and levels 
of protection and therefore targeted a reference sample and three turbidity ranges (25, 50 and 75 
NTU). The reference sample was collected ~ 1000 ft downstream (South) of dredging activities. 
The other three samples were collected within 300 ft of dredging and debris removal activities. 
 
10/9/06: Both dredging and debris removal activities were occurring on this date. Samples 
related to debris removal activities were collected in Area B. Four samples were collected; One 
sample was collected 75 ft north of the debris removal activities during the flood tide, two 
samples were collected 25 ft south of debris removal as the tide turned to ebb (south now being 
downcurrent). The two samples were collected approximately 30 minutes apart at represent 
considerably different turbidity conditions. The fourth sample was collected ~ 200 ft south of 
debris removal was collected on the ebb tide.  
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10/16/06: Two samples were collected associated with dredging activities. One reference sample 
was collected approximately 400 ft south of dredging activities on the ebb tide. One sample was 
collected within 50 ft south of dredging activities. Both samples were analyzed for turbidity, TSS 
and PCBs. 

4.3 Continuous In Situ Data 
The deployment of the continuously recording water quality sensors provided additional 
information that complimented the adaptive monitoring approach discussed above. The location 
of sensors both north and south of the dredge areas provides information about tidal influences 
on sediment suspension and transport. Continuous readings provided water quality data for 
periods when adaptive sampling was not underway. This includes inactive dredge periods such 
as nights and weekends providing a reasonable background condition for comparison. Dredging 
operations frequently stopped and started due to mechanical or physical issues and the location 
of activities was highly variable. As a result it is often difficult to ascertain how specific time 
periods in the continuous record relate to dredge activity. However, since no dredging took place 
on nights or weekends it is appropriate to use these time periods to define ‘inactivity’ and to use 
daytime to define ‘activity’ of the dredging operation. Using these definitions, it is possible to 
distinguish dredging related water characteristics from background conditions. Appendix B 
provides plots of turbidity at both locations for the entire monitoring period. Additionally, these 
figures indicate tidal cycles and highlight nighttime and weekend periods. Individual examples 
are provided along with the results below. 
 
In the discussion below and in the plots provided in Appendix B a red line is indicated on each 
plot representing 50 NTU. A water quality criterion for the New Bedford Harbor Environmental 
Monitoring program has been established at 50 NTU above background, or natural, turbidity. 
The background turbidity signal in the river is influenced by tidal conditions, stream flow, wind, 
and other factors. As a result the background turbidity signal can fluctuate on scales from 
minutes to days. In general, the background turbidity signal was between 3 and 10 NTU. The 
continuous data presented in the following plots does not subtract out background values. As a 
result, the 50 NTU line should be viewed strictly as a guideline. For example, a value of 50 NTU 
represents a turbidity reading that is typically 40-47 NTU above background. 
 
Turbidity signals related to dredge activity were clearly seen in the continuous in situ data. These 
signals manifest as peaks in turbidity above background values. The influence of tidal height and 
direction on sediment plume transport can also be clearly seen. Figure 11 through Figure 15 in 
this section provide a good example of how these effects can be seen in the data. The same 
assessments may also be applied to all of the data plots provided in Appendix B. Figure 11 
shows the turbidity data from both moorings for Week 1 of dredging, including the following 
weekend. Nights and weekends are shaded on the figure to indicate periods of inactivity in the 
dredging operation. The following describes individual water quality characteristics identified 
during this first week of dredging. The letters below correspond to letters on Figure 11. 

A. On an incoming tide current flow is predominately towards the north. As a result, any 
suspended sediment plumes related to dredging would be expected to show up in the 
northern mooring data and would not be expected in the southern mooring data. This can 
be seen in all four of the active dredge periods during this week (labeled ‘A’). Note that 
the YSI was set to take a thirty second sample every 15 minutes. Data peaks such as those 
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seen on 8/17 and 8/20 are indicative of very short lived turbidity pulses, which could be 
attributed to low tide, wind, river flow, or other natural influences. 

B. The effect seen in ‘A’ is reversed on an outgoing tide, so that the southern mooring picks 
up any dredge related turbidity signal. 

C. During periods when there was no known dredge activity (nights and weekends) turbidity 
values tended to be lower, with few distinct peaks. 

D. Particularly low tides reduce water depths in the river considerably. At the northern 
mooring, water depth was often <2 ft at low tide. During these periods, resuspension of 
sediments from river flow, wind, or other natural influences could be seen. 
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Figure 11. Example of Turbidity Signals Related to Dredging and Tidal Direction. 

 
As indicated in point ‘D’ the effect of low tides on the turbidity regimes in the river were often 
very strong. This is particularly true during extreme astronomical tides. The week of September 
9/4 had strong spring tides. Figure 12 shows the effect of the exceptionally low tides on the 
turbidity signal at each mooring. Note that even during periods of no dredge activity (nights of 
9/7, 9/8, and weekend) large turbidity signals were observed during the low tides.  Available 
weather data was also reviewed for these time periods.  However, no apparent correlations 
existed between wind or precipitation and turbidity. 
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Figure 12. Example of Turbidity Signals Related to Extreme Low Tides. 

 
As seen in Figure 11 the direction of tidal flow had a strong influence on sediment transport and 
helped distinguish between background and dredge-related turbidity signals. Tidal height is also 
an import factor in both the physical processes and in interpretation of the data. As discussed in 
Section 2.1 and shown in Figure 7, the mooring configurations were designed to best 
characterize the entire water column. In an estuarine system such as the Acushnet River tidal 
waters typically have much different properties than the river’s own fresh water flow and large 
differences can be seen from the surface to the bottom. The mooring was designed such that the 
sensors would pass through the surface waters and into the deeper tidal waters with the rising and 
falling tides. This oscillation between water masses can be seen in Figure 13 where tidal height, 
sensor depth, and salinity are shown for the week of September 4. Due to the large tidal 
fluctuations, this week provides a strong example these processes. Sensor depth fluctuates with 
the rising and falling tide. The small ‘shoulders’ in the sensor depth plots represent the time 
periods during lower tides where the sensor buoy rises and falls with the tide. The salinity data 
shows a strong correlation with depth. As the sensor is allowed to move into the surface waters 
during lower tides the lower salinity freshwater water flow is measured. As the tide rises and the 
sensor is therefore deeper in the water column, the increase in salinity is characteristic of the 
tidal waters moving in along the bottom from the Outer Harbor and Buzzards Bay.  
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Figure 13. Example of Relationship Between Tidal Height, Sensor Depth, and Salinity at 

the Northern Mooring. 
 
When interpreting the turbidity data provided in Appendix B it is important to keep in mind that 
both direction of the tidal flow and the depth of the sensor relative to the distinct water masses 
can influence the turbidity readings. The horizontal distribution of the two sensors at either end 
of the dredge area provides information regarding turbidity plume movement with tidal flows. 
(i.e. the northern sensor picks up dredge related turbidity on flood tides and the southern sensor 
picks up dredge related turbidity on ebb tides). Salinity readings provide a good indicator of 
which water mass was being characterized by the sensor at any given time (i.e. river water vs. 
tidal water). Observations in the field suggested that fine sediments tended to remain in the 
surface layer and were slow to settle through the halocline. The continuous in situ data supports 
this observation. Figure 14 and Figure 15 show salinity versus turbidity data at the northern and 
southern moorings (respectively). In each case elevated turbidity is seen almost exclusively in 
the lower salinity waters. The effect is more pronounced at the northern mooring where water 
depths are shallower and river flow is a more predominant feature of the water column. The 
effect of the halocline on turbidity measurements and sediment transport is discussed further in 
Section 5. 
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Figure 14. Example of Relationship Between Turbidity and Salinity at the Northern 

Mooring. 
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Figure 15. Example of Relationship Between Turbidity and Salinity at the Southern 

Mooring. 
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The 2006 dredge plan encompassed several different areas. These areas were active at various 
times during any given week as tides and other factors dictated. As a result it is somewhat 
difficult to assess the location of dredging activities relative to particular data points in the 
continuous record. However, some general observations can be made. All of the debris removal 
activities were in area A (northern area) until September 25. During this time period, the 
northern mooring generally showed higher turbidity readings than the southern mooring. In early 
October, this changed. On 10/3 and 10/4 the readings were as high if not higher at the southern 
mooring. During this time the dredging and debris removal had moved to the south west corner 
of Area B (near the southern mooring). As might be expected these general trends tend to show 
that elevated turbidity signals are seen in closer proximity to the operations – particularly debris 
removal.  

4.4 Analytical 

4.4.1 TSS/Turbidity Analyses 
TSS results and turbidity results are presented in Table 3. As shown in Table 3, TSS results 
ranged from 1 mg/L to 330 mg/L and turbidity results ranged from 4 NTU to 150 NTU.  TSS and 
turbidity samples collected were associated with sampling based on locations generally showed 
relatively low TSS and turbidity measurements.  Additional samples collected to target specific 
turbidity ranges were collected to afford an opportunity to confirm relationship between 
turbidity, TSS, PCB, and toxicity as described in Section 5.0. 
 

Table 3. Summary of TSS/Turbidity Results 

Date Sample ID Station Sample Description1 

Total 
Suspended 

Solids (TSS) 
mg/L 

Turbidity 
NTU 

08/14/2006 WQ-TSS/TUR-001-081406 REF081406 Reference 5.7 8.6 
08/14/2006 WQ-TSS/TUR-001-081406-REP REF081406 Reference 9.3 9 
08/14/2006 WQ-TSS/TUR-002-081406 BOUND081406 Boundary 13 6.5 
08/14/2006 WQ-TSS/TUR-002-081406-REP BOUND081406 Boundary 1 8.3 
08/14/2006 WQ-TSS/TUR-003-081406 300081406 300 ft 1 5.3 
08/14/2006 WQ-TSS/TUR-003-081406-REP 300081406 300 ft 4.3 4.8 
08/14/2006 WQ-TSS/TUR-004-081406 600081406 600 ft 2.3 4.6 
08/14/2006 WQ-TSS/TUR-004-081406-REP 600081406 600 ft 1 4.7 
08/16/2006 WQ-TSS/TUR-001-081606 REF081606 Reference 9.4 5.6 
08/16/2006 WQ-TSS/TUR-001-081606-REP REF081606 Reference 11 4.4 
08/16/2006 WQ-TSS/TUR-002-081606 BOUND081606 Boundary 28 16 
08/16/2006 WQ-TSS/TUR-002-081606-REP BOUND081606 Boundary 22 15 
08/16/2006 WQ-TSS/TUR-003-081606 300081606 300 Ft 11 14 
08/16/2006 WQ-TSS/TUR-003-081606-REP 300081606 300 ft 7 14 
08/28/2006 WQ-TSS/TUR-001-082806 SOUTHR082806 Reference 18 7.7 
08/28/2006 WQ-TSS/TUR-001-082806-REP SOUTHR082806 Reference 18 10 
08/28/2006 WQ-TSS/TUR-002-082806 50NTU082806 50 NTU 110 63 
08/28/2006 WQ-TSS/TUR-002-082806-REP 50NTU082806 50 NTU 110 65 
08/28/2006 WQ-TSS/TUR-003-082806 25NTU082806 25 NTU 91 56 
08/28/2006 WQ-TSS/TUR-003-082806-REP 25NTU082806 25 NTU 55 30 
09/06/2006 WQ-TSS/TUR-001-090606 0NTU090606  0 NTU 10 6.8 

New Bedford Harbor Water Quality Monitoring May 2007 
Final Report  Page 41 of 54   



 
 

New Bedford Harbor Water Quality Monitoring May 2007 
Final Report  Page 42 of 54   

Date Sample ID Station Sample Description1 

Total 
Suspended 

Solids (TSS) 
mg/L 

Turbidity 
NTU 

09/06/2006 WQ-TSS/TUR-002-090606 15NTU090606 15 NTU  75 30 
09/06/2006 WQ-TSS/TUR-003-090606 20NTU090606 20 NTU 63 24 
09/06/2006 WQ-TSS/TUR-004-090606 35NTU090606 35 NTU 85 47 
09/06/2006 WQ-TSS/TUR-005-090606 135NTU090606 135 NTU 310 150 
09/06/2006 WQ-TSS/TUR-006-090606 75NTU090606 75 NTU 100 58 
09/06/2006 WQ-TSS/TUR-007-090606 50NTU090606 50 NTU 80 40 
09/19/2006 WQ-TSS/TUR-001-091906 1NTU091906 1 NTU 1 5.2 
09/19/2006 WQ-TSS/TUR-002-091906 50NTU091906  50 NTU 86 56 
09/19/2006 WQ-TSS/TUR-003-091906 25NTU091906  25 NTU 43 35 
09/19/2006 WQ-TSS/TUR-004-091906 75NTU091906 75 NTU 330 140 

10/09/2006 WQ-TSS/TUR-001-100906 75N100906 
75 ft N (flood tide) of 

Debris Removal  85 54 

10/09/2006 WQ-TSS/TUR-002-100906 25S100906 
25 ft S (ebb tide) of 

Debris Removal 180 85 

10/09/2006 WQ-TSS/TUR-003-100906 25S2100906 

25 ft S (ebb tide, 30 
min after previous 
sample) of Debris 

Removal 16 10 

10/09/2006 WQ-TSS/TUR-004-100906 200S1090906 
200 ft S of Debris 

Removal 11 8 
10/16/2006 WQ-TSS/TUR-001-101606 SOUTHR101606 South Reference 19 7.2 
10/16/2006 WQ-TSS/TUR-001-101606-DUP SOUTHR101606 South Reference 15 6.6 
10/16/2006 WQ-TSS/TUR-002-101606 25NTU101606 25 NTU 53 24 
1 – Samples are collected either based on distance (i.e., 300 ft, 600 ft) or Turbidity levels (i.e., 25, 50 NTU), see Section 2.1 for further discussion 

on Sample Location. 
 
4.4.2 PCB Analyses 
Water samples for PCB analysis were collected six of the seven sample collection dates.  Twenty 
water samples, plus two field duplicates were analyzed for total (dissolved + particulate) PCBs 
and dissolved PCBs. 
 
The sum of 18 NOAA congeners (referred to as “SUM 18 CONG” in the text) for all the 
collected water samples are presented in Table 4. Because no appropriate multiplier is available 
from previous studies to correlate SUM 18 CONG to total PCB concentration in the water 
samples of the New Bedford Harbor, SUM 18 CONG is used in this report as an indicator of the 
relative level of PCB contamination in the water samples. Note that SUM 18 CONG only 
represents a fraction of the total PCB concentration in the water samples. The detailed analytical 
results of the water samples, including the concentrations for individual 18 NOAA congeners, as 
well as SUM 18 CONG, are presented in Appendix C. For each sample station, results from total 
(sample ID with prefix “WQ-TPC”) and dissolved (sample ID with prefix “WQ-DPC”) PCB 
analyses are presented side-by-side for easy comparison. As shown in Table 4, SUM 18 CONG 
ranges from 0.80 μg/L (WQ-TPC-003-081406) to 230 μg/L (WQ-TPC-004-091906) for total 
PCBs, and from 0.33 μg/L (WQ-DPC-003-081406) to 7.4 μg/L (WQ-DPC-002-101606) for 
dissolved PCBs.  



 
 

Table 4. Summary of PCB Results 

Date Sample ID Station 
Sample 

Description1 

Total 
Aqueous 

PCB (μg/L) 

Dissolved 
PCB 

(μg/L) 
08/14/2006 WQ-TPC/DPC-001-081406 REF081406 Reference 3.1 1.8 
08/14/2006 WQ-TPC/DPC-002-081406 BOUND081406 Boundary 0.99 0.34 
08/14/2006 WQ-TPC/DPC-003-081406 300081406 300 ft 0.80 0.33 
08/14/2006 WQ-TPC/DPC-004-081406 600081406 600 ft 1.1 0.44 
08/16/2006 WQ-TPC/DPC-001-081606 REF081606 Reference 1.4 0.48 
08/16/2006 WQ-TPC/DPC-002-081606 BOUND081606 Boundary 4.9 1.3 
08/16/2006 WQ-TPC/DPC-003-081606 300081606 300 ft 5.1 1.3 
08/16/2006 WQ-TPC/DPC-003-081606-DUP 300081606 300 ft 4.5 1.9 
08/28/2006 WQ-TPC/DPC-001-082806 SOUTHR082806 Reference 2.5 1.2 
08/28/2006 WQ-TPC/DPC-002-082806 50NTU082806 50 NTU 19 2.1 
08/28/2006 WQ-TPC/DPC-003-082806 25NTU082806 25 NTU 4.9 1.1 
09/19/2006 WQ-TPC/DPC-001-091906 1NTU091906 1 NTU 1.9 0.88 
09/19/2006 WQ-TPC/DPC-002-091906 50NTU091906 50 NTU 37 4.1 
09/19/2006 WQ-TPC/DPC-003-091906 25NTU091906 25 NTU 14 2.4 
09/19/2006 WQ-TPC/DPC-004-091906 75NTU091906 75 NTU 230 5.7 

10/09/2006 WQ-TPC/DPC-001-100906 75N100906 
75 ft N (flood tide) 
of Debris Removal  20 5.2 

10/09/2006 WQ-TPC/DPC-002-100906 25S100906 
25 ft S (ebb tide) of 

Debris Removal 62 0.56 

10/09/2006 WQ-TPC/DPC-003-100906 25S2100906 

25 ft S (ebb tide, 30 
min after previous 
sample) of Debris 

Removal 11 5.7 

10/09/2006 WQ-TPC/DPC-004-100906 200S1090906 
200 ft S of Debris 

Removal 9.2 2.2 
10/16/2006 WQ-TPC/DPC-001-101606 SOUTHR101606 South Reference 2.4 1.2 
10/16/2006 WQ-TPC/DPC-001-101606-DUP SOUTHR101606 South Reference 2.9 2.5 
10/16/2006 WQ-TPC/DPC-002-101606 25NTU101606 25 NTU 27 7.4 

1 – Samples are collected either based on distance (i.e., 300 ft, 600 ft) or Turbidity levels (i.e., 25, 50 NTU), see Section 2.1 for further discussion 
on Sample Location. 

 
4.4.3 Toxicity Analyses 
Toxicity samples were collected on four of the seven dates noted above and 14 samples were 
submitted for biological testing. Three of the sampling events were performed as part of the 
planned monitoring program. The final set of toxicity samples (collected 9/19) were collected to 
re-evaluate the turbidity/toxicity relationship and targeted samples representing a range of 
turbidity levels. Each sampling event included an upstream reference sample and testing 
included a laboratory control sample. Results for test endpoints for each sample were statistically 
compared to those from both the event-specific site reference sample and the laboratory control. 
Table 5 provides a summary of survival, growth, development and reproduction endpoints and 
associated statistical analyses for all tests conducted. Supporting data, including laboratory bench 
sheets, water quality data, statistical analyses and custody forms are provided in Appendix D. 
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Table 5. Summary of Toxicity Results 

Sea 
Urchin 

(Arbacia 
punctalat

a) 
Mysid 

(Americamysis bahia) 
Red alga 

(Champia parvula) 

Sample 
Date 

Sample 
ID 

Sample 
Description1 

mean 
fertilizatio

n (%) 

48-hr 
mean 

survival 
(%) 

7-day 
mean 

survival 
(%) 

7-day mean 
growth 

(mg/mysid) 
48-hr mean 
survival (%) 

7-day mean 
reproduction 

(cystocarp/tip) 
8/14/2006 NA NA 96.2 100 100 0.330 100 21.7 

  -001 Reference 91.7 2 100 95 0.427 100 28.0 
  -002 Boundary 94.2 2 100 100 0.465 100 28.7 
  -003 300 ft 87.3 2,3 100 100 0.474 100 24.7 
  -004 600 ft 90.9 2 100 100 0.436 100 15.4 2,3 
           
8/16/2006 NA NA 97.6 97.5 95 0.429 100 80.3 

  -001 Reference 93.1 2 100 100 0.448 100 85.2 
  -002 Boundary 91.5 2,3 100 100 0.465 100 86.4 
  -003 300 ft 90.2 2,3 100 97.5 0.456 100 82.8 
           
8/28/2006 NA NA 90.3 100 100 0.284 100 25.1 

  -001 Reference 91.0 100 100 0.319 100 29.4 
  -003 25 NTU 86.7 100 100 0.398 100 29.4 
  -002 50 NTU 85.3 2 97.5 97.5 0.325 100 27.4 
           
9/19/2006 NA NA 99.3 100 92.5 0.241 100 23.9 

  -001 Reference 94.0 2 100 97.5 0.511 100 24.5 
  -002 50 NTU 95.6 2 97.5 95 0.462 100 0.8 2,3 
 -003 25 NTU 94.02 100 100 0.623 100 0.22,3 
  -004 75 NTU 92.72 95 75 2,3 0.696 100 0.2 22,3 

NA – Not Applicable 
1 – Samples are collected either based on distance (i.e., 300 ft, 600 ft) or Turbidity levels (i.e., 25, 50 NTU), see Section 2.1 for further discussion on 

Sample Location. 
2 – Significantly different from associated laboratory control sample 
3– Significantly different from associated reference sample 

 
Sea Urchin (Arbacia punctalata) 1-hr sperm cell fertilization - Percent fertilization was 
greater than 90% for all but three samples. Statistically, % fertilization was significantly lower 
than the laboratory control sample for all but two samples tested and statistically significantly 
lower than the site-specific reference sample for three samples. However, mean fertilization was 
greater than 85% in all samples, indicating that while some impact relative to control and 
reference samples was observed, the impact was relatively small.  
 
Mysid (Americamysis bahia) 48-hr survival – All 14 samples tested for mysid 48-hr survival 
were within 5% of the laboratory controls and overall survival was excellent. 
 
Mysid (Americamysis bahia) 7-day mean survival - All but one of the samples tested for mysid 
7-day survival were within 5 % of the laboratory controls. Only one sample, the 75 NTU sample 
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collected on 9/19, showed significant reduction in survival compared to both the laboratory 
control and the site reference sample. This sample contained the highest dissolved and whole 
water PCB concentrations collected during the program. 
 
Mysid (Americamysis bahia) 7-day mean growth – mean growth ranged from 0.24 to 0.67 
mg/mysid. Growth was similar to/or greater than the laboratory control and site reference for all 
samples tested indicating no negative effect on mysid growth. 
 
Red alga (Champia parvula) 48-hr mean survival – All samples showed 100% survival 
indicating no acute impact to the alga. 
 
Red alga (Champia parvula) 7-day mean reproduction – Champia reproduction, measured as 
the number of cystocarps produced, was generally found to be similar or higher in site samples 
relative to the laboratory control. One sample, collected at 600 ft on 8/14, showed significant 
reduction in mean reproduction compared to both the control and site reference, however, 
number of cystocarps was still greater than 50% of those observed in the control and reference. 
Cystocarp production in site samples collected on 9/19, however, was not only significantly 
lower than both the control and reference in all three samples, the number of cystocarps 
produced was less than 1% of those produced in the control and site reference. 
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5.0 DISCUSSION 
The field monitoring program was designed to assess the impacts of dredging on water quality 
with an ultimate goal of minimizing harm to biological components of the system. To achieve 
that goal the monitoring was carried out in several ways;  

• Adaptive in situ monitoring was used to track sediment plumes in real-time. This design 
allowed for immediate feedback to the dredging operation so that potential issues could 
be addressed before ecological harm was incurred. 

• Pre-defined sampling provided guidelines for collection of analytical samples. The results 
of these analyses provide critical data regarding the chemical and biological impacts of 
dredging related activities on the system. 

• Continuous data collection provided long-term information during periods when human-
based sampling was not possible and when potential threats to the systems were minimal.  

• Observational monitoring was conducted during all aspects of the program. This included 
anecdotal observations of fish passage and behavior, and observations of non-targeted 
parameters such as oil sheens and air quality. Like the adaptive in situ monitoring, 
observational monitoring provides rapid feedback to managers and operators can help to 
minimize ecological risk. 

5.1 Fish Passage 
A large part of the observational monitoring was geared towards fish passage and behavior. 
Although no defined fish monitoring program is in place, the weekly presence of field crews 
provided anecdotal information. Early in the dredge season (mid to late August) large numbers 
of fish were seen in the area. Lower trophic level baitfish were consistently seen in large schools 
moving throughout the river from Sawyer St. to Wood Street. Larger predatory fish such as 
striped bass and bluefish were also seen in large numbers chasing bait. Heron, egret, and other 
wading birds were seen feeding along the shoreline during these weeks. Terns, cormorants, and 
gulls were seen in fairly large numbers as well. During this time period, when fish were most 
abundant, there appeared to be no restriction of movement past the dredge area.  
     

 

Figure 16. A Flock of Terns Competes with a School of Bluefish for Food 
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By late August fish abundance declined throughout the harbor. Baitfish, predatory fish, and birds 
appeared to decline in approximately proportionate numbers. The decline in fish abundance 
appeared to be seasonal and universal rather than related to dredging activity. Lower numbers of 
fish were also seen near Sawyer St. where activities were less intense. As the dredging season 
continued, fish abundance increased for short intervals throughout September but generally 
remained lower than in mid August. Based on anecdotal observations dredging operations did 
not appear to impact fish passage.  

5.2 Suspended Sediment and Sediment Transport from Dredging Activities 
As in previous years a project-specific warning level of 50 NTUs above background 300 ft down 
current of dredging operations was set as a threshold for sample collection and assessment of 
operations. A project criterion of 50 NTUs above background at 600 ft down current was set as a 
threshold for immediate cessation of operations related to the exceedance. In 2005 there were 
five exceedances of the turbidity warning level and one exceedance of the project turbidity 
criterion. During the 2006 dredge season there were no exceedances of either the warning level 
or the project turbidity criterion.  
 
During operations there were three general activities with potential to generate suspended 
sediment plumes; 1) dredging, 2) debris removal, and 3) support activities. Dredging itself 
created virtually no measurable sediment plumes. When safety allowed, the monitoring team 
transited in tight radiuses (<30 ft) around the active dredges. Even at these distances elevated 
turbidity was rarely measured. Debris removal generated the most consistent suspended sediment 
plumes. The act of ‘raking’ the bottom generated smaller plumes that tended to settle quickly. 
The largest impacts were associated with pulling the equipment (with or without debris) up 
through the water column. As sediment cascaded off of the equipment sediment plumes traveled 
down current. This was particularly true for the very fine sediment fractions which often 
remained in the upper water column for extended periods and distances. The majority of water 
quality monitoring was focused around debris removal activities. Support activities included 
transport of people and gear, dredge maintenance, and occasional pushing of dredge or debris 
removal gear when winds or currents impacted operations. This last activity required greater 
propeller power from the larger boats and was the only support activity which tended to 
resuspended sediments. This was generally only a problem at low tide when prop wash reached 
the bottom. While this was an infrequent problem it tended to generate the largest, most 
sustained turbidity plumes. 
 
Turbidity plumes generated by all activities tended to be extremely short lived, both spatially and 
temporally. Suspended sediment plumes related to debris removal tended to be pulsed in nature. 
For example, monitoring crews would conduct radial transects around the operation at 
approximately 100 ft. When the debris removal bucket would come up through the water column 
turbidity would quickly begin to increase. Using real-time readings from the in situ sensors, the 
team would attempt to track movement of the plume away from the source towards the criterion 
boundaries. In general, turbidity would drop back down to background levels well before the 300 
ft mark was reached. In cases where elevated turbidity persisted out towards the boundary, the 
readings would generally persist for less than 5-10 minutes. Even within close proximity to 
operations, the plumes tended to be fleeting. A good example of this was seen on October 9. On 
this date, sampling crews targeted elevated turbidity for sample collection, and operated in close 
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proximity to the debris removal barge to find these values. As the tide switched from flood to 
ebb the turbidity plume moved from north of the operation to south of the operation. Two 
samples were collected 25 ft south of debris removal barge. The first sample was collected in a 
high turbidity condition with final TSS concentrations of 180mg/L. Thirty minutes later a second 
sample was collected in the same location. The plume had dispersed by this time and TSS values 
were an order of magnitude less (16mg/L).  In an effort to characterize the toxicity effect of 
elevated turbidity (discussed previously) high NTU samples were targeted. This sampling effort 
proved to be fairly difficult as turbidity plumes did not usually persist on long enough time scales 
to collect a full suite of discrete samples. 

 
Figure 17. Debris Removal Generated the Majority of Turbidity Plumes 

 
The short term, pulsed nature of the suspended sediment plumes is also seen in the continuous in 
situ data record. Clear spikes can be seen where turbidity exceeds 50 NTU above background. In 
most cases these spikes represent one data point. The only extended periods of elevated turbidity 
occurred during extreme low tides. However, comparable signals were seen during inactive 
dredge periods.  
 
One of the more subtle characteristics of sediment transport observed during the monitoring 
period was the tendency for very fine sediments to become entrained in the upper water column. 
This was first observed visually during the monitoring program. Sampling crews observed 
‘clouds’ of fine sediment and targeted these features for in situ readings. This revealed a thin 
layer of elevated turbidity associated with the low salinity surface water. Immediately below this 
layer turbidity declined to background levels. The lighter surface layer usually only represented 
about the upper one foot of the water column. The elevated turbidity associated with this layer 
was often even thinner, comprising only a few inches resting on top of the sharp density gradient. 
The estuarine turbidity maximum (ETM) is a common property of estuaries resulting as tidal 
water moves upriver creating turbulence and resuspending sediments from the bottom while 
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particulates in the outflowing river are trapped against the density gradient, adding to the 
turbidity levels. Additionally, as the freshwater contacts the more saline water dissolved material 
can flocculate creating more particulates which add to the turbidity levels. While this appears to 
be the general mechanism behind the thin surface turbidity peaks that were observed, suspended 
sediments from debris removal activities clearly contributed to the turbidity values. Turbidity 
readings in these surface layers were generally only about 15-30 NTU, well below the threshold 
criterion, but at times these levels persisted for several hundred feet away from the source.   

5.3 Impacts to the Water Column 

As expected, turbidity and TSS results showed a strong correlation (R2 = 0.9695) (Figure 18). 
Total PCB (as SUM 18 CONG) concentrations also correlated well with TSS and thus with 
elevated turbidity (Figure 19). However, dissolved PCB, which is considered as a direct indicator 
of water quality, do not demonstrate a similar correlation with TSS (Figure 20). For example, the 
total to dissolved PCB ratio increases from approximately 2:1 in low TSS samples to 40:1 in the 
highest TSS sample.  As noted previously, in situ turbidity measurements indicated that these 
turbidity plumes, representing high suspended solids loads and elevated total PCB 
concentrations, were isolated to the area immediately adjacent to dredging and debris removal 
and were also relatively short lived. Total PCB concentrations remained relatively low at the 
dredge boundary and beyond. Dissolved PCBs in the water column are thought to be the fraction 
that causes direct toxicity to marine organisms and may be subjected to long range transport.  
Dissolved PCB concentrations were generally low and did not correlate well with TSS (Figure 
20). 
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Figure 18. Turbidity vs. TSS Plot 
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Total Suspended Solid (TSS) vs. Dissolved PCBs
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Figure 19. TSS vs. Total PCB Plot 
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Figure 20. TSS vs. Dissolved PCB Plot 
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Toxicity testing showed some significant reduction in endpoints for all species (Table 5). Acute 
tests showed little impact from elevated turbidity, TSS or PCBs, with the only significant 
reduction in mean-survival observed in the 7-day Mysid test in the sample collected on 9/19 
representing the highest turbidity, TSS and PCB concentrations measured during the program. 
Sublethal effects were measured in a number of samples. While Arbacia fertilization appeared 
significantly lower than control and reference samples in a number of cases, the magnitude of the 
reductions were slight. The other test used to assess sub-lethal effects, the Champia reproduction 
test, had the lowest cystocarp production in the three samples collected on 9/19, which also 
contained the highest dissolved and whole water PCB concentrations measured during the 
program. While there does appear to be measurable water column impacts, they appear to be 
limited to samples containing elevated turbidity, TSS and PCBs. 
 
Overall, occurrences of turbidity plumes appeared to be limited to the areas immediately adjacent 
to dredging and debris removal, and these plumes were observed to be relatively short lived and 
isolated to the surface of the water column.  No exceedances of the turbidity criteria of +50 NTU 
above background were observed outside of the 300 ft boundary.  And while measurable water 
column impacts were observed based on toxicity testing, these were isolated to samples collected 
well within the project boundaries.  Data collected confirmed that the +50 NTU criterion 
continues to be ecologically protective, while still allowing remediation efforts to progress. 
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Water Quality Monitoring Field Logs  
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B~~.Jelie Water QuaI. Monitoring 
In situ DataField Form 

Dredging Location i-.!:!~O!..,-t..!;::::...-!...l.,~~~-=~-----------------1 
Dredging Description ~~~,.!-.=:~':""';"::....:..:l.-'7-,.-------------------1 

Survey Vessel ~~"""'::::~~~;.=...!..-7--i-------------------1 
Chief Scientist ~~~~c::..c:L.!L.l..J..I.:.L!o.!.._----------------t 

Sampling Technician I-l-~L-~~~~------------------l 
Vessel Captain ~.n..!.~...JL~~~~-----------------l 

OtherPersonnel~~ __ ~ ___________________ ---1 

Weather conditions Oi/e.ro.£ISJ, fJO~ S fA) tb' (0 
) 

Station Time Latitude Longitude Water Sample Turbidity Salinity 
Number depth Depth NTV 
~~~ A ~ /;- '11(1'/0. ~7t(' 7o() S'I. qft" ~" c..~ .,(.~ 
~e.-\- \) ~( f.~L{ t{/tJ i(()S'I7'- 70",Sq967' ,'i' U "1 J.,J-
r3S0~ P ~?fo '-/1" 'lOr :5'1 r 7 (J'! Sf. 97] , 8.5' 7' o. <t 
R'~O IroOcl) 'II" L/O.~~~ 70# SS.O'qtl' ',5' S ... O(~ - -....... r-... --..... ---- -........ r--..... 

-.............. 
--........ 

-.............. 
r-..... 

-.......... 

----- ---r-.... 
---.......... 

r~:~: I B; liio~O~---

DO Temp Notes 
fYlf5/L 

0.3/ w,)3' 
8·)1 ~f('l 
7,18 ~~,73 
~,al t;{L{, B { 

--- r-... 
~- I -, 

, 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Tides: 
__ ~LT--~a~'~2_-__ @-=~=S~~~-____ __ 
__ H~I~T4~·8~' __ @_/~J~.J~b ____ _ 
__ ~L~~~a~·~J' ___ @~/~~~3~3 ____ __ 

Monitoring Period: 
From: 0 R '35 To: / L(o 0 

Tidal Stage~bb LWtF~ 
Dredging Activity: 
'-;5/",,& J2(ec~~ L:,4~.5 

3)eb(!5 02~l11tl1J - S TC-fT2c1 ~T 
1('00. ~lct/J eel e--T ) 145,. 

Turbidity Summary 
Location Turbidity 

(NTU) 
) QEt=" t\. 4.·tr 

~ t-\trl 5-S' 
Boul~clcy .j .5, J r 

75' (o--d10s '\/$. 0 
Eou;..\ Au " s'dlfe. ___ '-1:"":"",=,5___ ...,L..;,,;:::;...r.-fL-""'--

"iOOfTJ~~~ ___ ()_~ 9,,--_ --"~~_ 
(d; tJ f i .J c-t,( e. -,-OL..!..r ...... 0L-_ ""!"":....J.T-'=..:........I'--

V o 

, ,. 

o 
Oil sheen! Debris: f 
~o sLH!,..\ ok S~ v't L 

I 

Fish Passage: :SNo,: 

Samples Collected for Laboratory Analysis - Sample IDs: 
TSS (lL) ~ -f. Turbidity (500ml) ~ . I J -.-
Total PCB (lL) () e e.. M;;0..k/i J)O-lc.JL;rDissolved PCB (2xlL)3~Q nlt;:c.Led. iD0:7 Do- J0-ee j 
Toxicity (21L) Metals (500ml) ____________________ _ 

Notes: !::-w..ll SCi-lN-fl,'(j: 'i'{u-Nr-\~ 5 c--fl ~ 0.-1 ~E.il bc.Vtoldo-r 1, 300~ '{j{J: .. _ 
,lcOk 3-:'CJ:b(DvAJ (e.o-J' .... 6) 0-1 f\r-.\c(-rL o-IJ bOIlMdo-f/ fflO( TO Ueb{J5(CI->"OI':;"'( SlvTf 

\(0-,0,1 c.;cd~~ ().{'Olh,~J bc-.(a.L dv(ql,ld dllb(!.1 (e,.....ovCrL Noplvw--t doTlI<lRd 
Toa~ ?(c,...t~(lC StrWLpl'd dDIf' r~ (0"..,) -I v(ild ;1/ vc-{ cA J 

Sampling Crew: Le~ W\.Q..A J rY\o::xt ~ ;tz ",Tr ,'ck- ,~L,·· 2)ovJ / "",-c../'...e-

Chief Scientist Signatureor-:' =---=-r--~~'<---r---::=-~--="-'. """' .. : __________________________ _ 



~Atelle Water Qual . ......._Monitoring 
In situ Data Field Form 

Dredging Location 1---!~.h.1.:::l::....--~;-----::=----=--:----=-------..------l 
Dredging Description 1--L!::2.J.~~...lL.~~~y~-"----"I.:~..!..!..!...L...~~~~------l 

Survey Vessel ~~~~----2...:u:::,....l...!..--L.....,...--_______________ -I 

Chief Scientist ~..l.l:J"--...l!...:~~.L:..!.::~!:.....-..,.,.----------------l 
Sampling Technician ~;A1L-"'!:"".!...!...J4~~"'::::"'''':''''---------------l 

Vessel Captain ~~':"""'::::::"";~~:±i..-==------------------l 
OtherPersonnel~~~~ ___ ~ ___ ---::~~----.r-___ """'--__ -="""'---l 

Weather conditions 80; Sw S/<N'/( - ?; (!../L tC Tv ;JS If\t M 

I Date 8 - /1-/- 0(; 
Pa2'e of 

Tide information 
High ---
Low O!J-L/; 
High 1?-:36 
Low 1&'3'5 

:'f~~D Station Time Latitude Longitude Water Sample Turbidity Sali~ty DO Temp Notes. 
Number depth Depth ~I U \'7"1 IYIj/L "'C- SD--vvVJ/~ T"D 

s 
~ 

G 

P.Et~JL(00 ~fFA ()AL/qq/~i/tJ.h7t 70°·»·001' StJ' '-(.0' 1.{<; ~q,l s'c' 101,;>.8 \N(.)·'/...x'X-ool-oB)l/(;~ 
~ ~1k (Y13!r 'f1/ 6t;O,5J.9 ' 70· ·54 9'/6 - ;; -0 ' ;2. j , j-.,j &-S"S G.!J 1?1,3" Nt) s o-,f)/~.I 
\)QUN.dw.j /000 t/fOI/f). tj) 7' 7D".)'2/· t:tt?.J' C. () . ~ 0' -J. 3 . .-?-/J, CJ B· tf J'3. 'f 1-..(0 50--!:.- /J 10 
L..7S~12~,'u> 1030 \<,.c;..t--\. (.'-<l;:~1 OiOIl"'\C.1 bl:.(~~.e... 1()-r\cJ.)~~ rv5 , /V).b.b VoYic~Ve "'~3. ~ No P'luYht. ob,)'1' 

)""J2D6-NCb~O.JN,\«,/JCv-i /30,5"" "1I">lP, ~'d-7' 7()"5Q· c,J.'j." 7·6' :J. 5/11/ 3 . .3'j~/·5· /}-&,9. HJ.7. #'-1.3 ,db·xxx -oc,;z·oBltfob. 
~oo '(1'1Cd~ st70' J"-ili, 1:1,) 0141' tJO. 3bJ" 70' /i'-l, o/S7 ' 13,0' fa .7 0, 9 ~ 7. I 3, 0 1~3, q W () -'/y..y.. -003'0'814 ~{; 
OOolU'/OP (potJ1Jc-ol I?LISIJ.j(1i4{).~7T' 70',t;t-l·1Cfl' 7cQ" 5,7' D.fa d-j, I g. I?J·q JO-Xy.'1-'()OL(·cJ8tt.!/J6 

'-------
--------- "--------- --.. ----........-

_.--.........-.. -. 
--------- --- ------. 

---------- --. ----- ... ---....... 

-----.. __ . ---------~~ ---. 

J 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Turbidity Summary . 
Location Turbidity' 

(NTU) 
'f ,.(' 

Oil sheen! Debris: 

Sensor/water 
Depth :ft) 
S.q' 5.0' 

/~) ~ 
~ I Feet I ? o 200 400 

I I I 

Legend 

1;8'-1 Sur- N be'.,", bVr').t.. 1\."/ s I&-~/L vJ~l-<..J 

Fish Passage: eo-It . sl ~J hlve,~lJl ~/ b,yJJ vJd-(}(JtJ k= ,ytntttL 
I (J 

Samples Collected for Laboratory Analysis - Sample IDs: 

o 

TSS (lL) t -r- Turbidity (500ml) --L I 

Total PCB (lL) fuo ()&'IooO t-e J Dissolved PCB (2xlL) No sc.v-ffeJ 
Toxicity (21L) ~ Metals (50 Om I) ---::--:-----::-~~_r_:_~-

YcrloyaJ YSr~ flj)<"'- Q."'~ Soo1t-.l D/t-JoG --0-' rJ.P-'~&uq.5S) ~olltl.-(2 lOIS, 

Notes:R"-N <tc1t.fT\N.I1C"~ ro..J. v S O-lovl'ld .bc<O~· C!...urr(!~(T ~~'J\......; ~ Tvl b!i'T( plume...- .-v 100/ 

~ ~o(Tl. ::'.Nd rVJl'''(J, o,lst..~ 10 SE. AT slc--c...~W~T..r h,nl/d;~lfd,,'~-e 
L0'o..S 15o/(}..)t'd 10 ~ 'WlWled;r>-/-t. b"'<d e C("u....(~Jo), O,\&kw r~/'~r: 

Sampling Crew: Altz'i- W\ C<f.\~L,o IJ) ~l'l.-Q., tJ()-..~~IS k'fj)~s <,"-ufc, 
Ch~fScimti~S~~~~:_~=.~,~/_~~~~~~_=~~~ _______________ _ 



K-.Jelle 

ArRfA ~ 
'"\)ehr', S {€I 1/II\0/0-( < 

c...-R. E ~ V s,\l..', ~ t-
1\, ~ff-tekJ 
M~\Le.. wert;/..-.. 
E.L..-,',.o j)~5 w-ofL. 

~~-

"-... , 

Water Qual.. Monitoring 
In situ Dat&tField Form 

las\: I'-lSc '"D{~d ~ .e o'(/)-0 
V u 'v 

Dredging Location 
Dredging Description 

Survey Vessel 
Chief Scientist 

Sampling Technician 
Vessel Captain 

Other Personnel 
Weather conditions ~',I'i f()f . 5w lS-~~O 

Station Time Latitude Longitude Water Sample Turbidity 
Number depth Depth N.IV 
REf- A /04 C 'II' 40.(; 77 70°55. 003' 6":9 .- 50" '1.5 

j 
Date I B-A:F - 0(; 
Page of 

Tide information 
Hi!!h 

Salinity DO Temp Notes 
f'tf 

}-1.6& :;".J.(fl; IdJ,Jt1 S'-YJIt.d \Jt.\J"Y" hildA l. <J (/"- 'r;; lo:.tJ. 
I V 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: 8 r (0 -oro 
Weather:, ________ _ 
Tides: 

L-. c{).l( @ 0730 
H " L{, ti @ /'-(3"- \ 
L- -t o· g @ .2>103 

« I \oI~v-
Monitoring Period: J ~ \ ~ /)pO I { AI'LL!!' 

From: 1030 To: 1 .... rOO ( \~iI' 00~ClIr'~ 

Tidal Stage: HWS Ebb L w~~) . I-t---+----j'------tl\~~-~+__-A_~-I-"O"--·I_'_( --'-&._l_t-t.+~___=J'_______+-____jl 
~~, '\~,"~y.I/O-SO r~~ 

Turbidity Summary \ 

Location Turbidity Sensor/water 
(\ (NTU) Depth (ft 

. ~-y: .. R.e.'t'e.t uJoe., 1.1' 315!~. 
J . 0' S 300 N.1U 

3·7 

,)) /! 
t=;. I Feet ,-y-::;-
o 200 400 r--

Oil sheen! Debris: LLI _---lI __ LI _..!UL_L!:=======:=:! 

o Legend 

,')0* 0/1 ()leeN vYr.eN DebriS bUbe.. be.l~ t1IO~J 



'5T~/".' 

R-
20 
'So 

-:La 

F08"(.o(" 

()/lDO~ (G06 

()O~ {6 0(, 

a...telle Water Qua~~....-/Monitoriitg 
In situ Data Field Form 

Dredging Location 1-..!lI=....!:::...fi......:.....:...,....---..,..--------.-------------t 

Dredging Description ~5:.lli:....:....:!.----.:~~~~....L...-=-::f_..ii!:.!L~~~=------------t 
Survey Vessel ~~""-..!..:::--=---~=..,-I-1-------------'---------t 

Chief Scientist ~~~~~~--------------------l 
Sampling Technician ~;u......il.!:~~~--------------------l 

Vessel Captain ~~~~~~~-------------------l 
Other Personnel ~~---~--------------~-----l 

Weather conditions L...l.....C101!..l..<>'-t-~'.;-:-:.~~=......----------------......I 

Station Time Latitude Longitude Water Sample Turbidity Salinity 
Number depth Depth. ~TlJ rrJ 

~e..\..'l{eN.Ct 103b IL(!" t-{O j-£9 -P°,5'-f. Cf.rr g' ~·5~ ).,5" '1,5 (J. 3.7.3 
v i7 2-. s" 1ft; 7 Bt-/. 9 !);),7 

I~t::.\efc.t.lti. 1330 14(0 L 'O,;)0C(' 17017 5'{ 19 6 5, -g q. ,-; 
~ ? 3.7 ~5,11 

lBoul'iJCi I It!o 0 I~IP ~ 0,5';]' 17iJ' Yj. 'If tf tf '-I ;; .0/ /0/. S ~:3.8 
3(}()" ( 1'115 'H/·14 0.579 1 17a'~t/. 96 81 '3.9,1 ;;".3 1 

~4. (j .¢.. 7" r)' 

I 
Date 18-/t~06 
Page of 

Tide information . 

High ..----

Low 07yGl 
High i'f.:JtJ 
Low t?fO ,"} 

DO Temp Notes 

IO,;;'S 1),3.77 SouTk.~ D!~A e 0Ii '.0- 1dOO ;' 
7.00 1)t.(.7 fir Ned ui.HoV/J.Cer;... ~ 
r r#. 'I '<3.73 IVJ(2-'Y .. .'!\'I..-ool-oS/('oG 

13.'-/5 ~5."5C; \JJf)-'l..x'f.--oo,;;-oBI bOG 
1;Z.~3 l..?5.ll/ Wd. -xxX -003-0& / 606 

IlLro W\S/ M.S1> 
G.-Aicf Fiifd 1>uDS .c ~,,,.....1:'C< J? I 



Battelle 
Date: g-/Z-oG 
Weather:C~!llK, gos, 

I I 

Tides: 

Daily Field Summary Sheet for Water Quality Monitoring 

__ L--.---+-:-;O_t b..:::----_@ 0 g:2 , 
_.....,1-: ....... 1 _J. --<-'I;...".. 3~_@ 153 9 
_....;::L"'--.\.....::...O~, 5::7-' __ @ t2!) 3 b 

Monitoring Period: 
From: 110 (J To: 1.)'00 

Tidal Stage: HWS Ebb L WS~~ I-+----t--+--t'>r-----'~-_::J_-+__::+_r_-__t_-~'__t-__tl 
Dredging Activity: _ ( 
J2fl~ \/A~AsRr:A A ST~oO 
0..1"" ftl.{? 

Turbidity Summary 
Location Turbidity 

(NTU) 
8.5 

Sensor/water 
Dep~(f.t) 3.7' . S' 

I 

Samples Collected for Laboratory Analysis - Sample IDs: 

o 

TSS (lL) Turbidity (SOOml) __ --:-:---____ _ 
Total PCB (lL) 1VO SCt ¥hf) Ie' S Dissolved PCB (2xlL) JL SOt 77;17 ~ ~ 
Toxicity (21L) I I Ir I Metals (SOOml) 1iiID 7 IZ...-~ -> 

Notes: EI~I~ Tvfbl~\1y cr~lf s~~~ \,.)~ \MOVlr-\U Je-brlj bw b'tC<'5"O NTC), f'lll~t. $..)a..-f 

sku j, II vJ (",IP r} 
/lItb'ld i't1 I,,!. \W\M4~~t..JlloJbe. Ofe.o..(4Sal r'.Wf-'( e>t.c~ 30f.lTII 

S~plin~ c,:"w:. hi", M~. ,[~~~t4. ;sl~ P J;?"",w.&< <-
Chief SCientIst Signature:, ___ --='~~~;;<'-":"';~:£"':~'7"-=7~=-="",;J--=~,-----------------



lL~telle Water Qua.,,~'Monitoring 
In situ Data Field Form 

Dredging Location ~~..tL----'~ ___________________ ---j 

Dredging Description W~~~--=------;"'---------------------I 
Survey Vessel ~~~JL~~±;lt,,---------------------1 

Chief Scientist ~~....J..!~~::t:..L~L-________________ ---j 

Sampling Technician /-l!~L-J~~~L----------------------1 
Vessel Captain ~~p-.w~~~~-------------------j 

Other Personnel ~~-~------------------------1 
Weather conditions ~~4-1:L!.L...:+~-'2.1~k-_______________ -' 

Station Time Latitude Longitude Water 
Number depth 

IRt.-T-cW.et.. 111.30 4/' 1a.~{J:j 70'55.000' '3:r 
IJY. .1,.1""'1/ II/SO 'I,' 'fa ,5'}7" 17(}fJ.'t/. '11:J' r fJ" 
v)noA ST' 1/"]00 till) 10.707'- 7o~ff,O(q - 3's' 

~\ltJ.- \-:&\-r 
0)1..., 

~5 ~\.. <?(e. tI 

Sample Turbidity Salinit~ 
Depth N"--\.J 'ft 
~S' 8.,5' 3J,L/r 
/, :;'/ ~t..g ?(L~l 
3,;;' • 11,8 ]t9,S 

If 5 sy; VCt--l 

I Date
u

/
8--77-0G 

Pa!!e of 

Tide information 
Hh!h -= 

Low L~6 08.36' 
Hieh 1-1 rL{ J ),s-J :; 

Low L~ai eP~Jl 

DO Temp Notes 

B,L(3 I~J{q4 
fo.;., )7,," 
b.'I9 ~.J{j 

./ ~ 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: B·lB-OG 
Weather:OC I Joe;; SSw "·S: 
Tides: ) 

" .. ·0,7 @ (J'1t/(; 
/-/ t4<;@_...L.,;/0<=':::L.:...!..I/-,--__ 
L .I- o·U @ ):34'0 

Turbidity Summary 
Location Turbidity 

(NTU) 
Ii. I bliU 

55/>l-rU 

Sensor/water 
Dept (ft) 
"3, I . C1 ' 

3.0 /. 7 
;.i{ 1NTV __ _ 

Oil sheen! Debris: 
(): \ sLe.. v1 b\ov) ~~h "Of II ~ ~,~~ e. 



a.~Jlelle Water Qua" ...... /Monitoring 
In situ Data Field Form 

Dredging Location 1..-llJf,J~---='A~--,------f----------------j 
Dredging Description 1-J..~~~....!!!::...Wt~~f-~--..Sf..~---------------j 

Survey Vessel ~~~!..!'...!...~~~~ ________________ ---j 

Chief Scientist I--!..~~~~!:!.t~ _________________ ---j 

Weather conditions LI \J....o/U\ .... <"rj--1...',:"...,~ _________________________ ----1 

Station Time Latitude Longitude Water Sample Turbidit~ Salinity 
Number depth Depth "l1""V I 

\Z~+-4.('er-let ~ 11'15 "II 0 ~ 0 .J..lo~ f 70'$.5. OrJ C/ ~.r ,l. Or ,- ~, ,/ ;;.. 7,cq 
50~D('!.C\~1 /,),'30 3,0 .. / .. 7' . 'is !Jr." 7Lf 
U"~f~iL: i34,J' l'-(' /. I ~4.1. p..",7 

CD R,e..o-j ~~(r<; Y'''I~f~ o...\.~ o-~\,-v-'[f'\.'.\'\_\. 

I 
Date 16'~/8-C({ 
Page of 

Tide information 
High --, 

Low 0 9.5-'6 i 

High /Gt.// 
1 

~ow t93'-/# I 

DO Temp Notes I 

'yrI.Jr./ L 'e. 
7~O~ 1..;7.5· iJ. 
ro,1:. Wl/ I 

5/1J... ", g 1 

1 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Monitoring Period: 
From: 07;;"5' To: 13 00 
Tidal Stage: HWe~ WS Flood 

Dre«;lging Act;vity: 
'D(e.Jb;}l~~cl J2Jr I > Q~o/"o--I 

i I-l I\'-RG ~ f\ sT or~d I>-"-r 

~:~i If gi.=~) I N .1-+--+------tl-HI---f---~il'\__I__+__-_j___+_IJ__'dI 
J)~(I.5 l2-~1J "J. Ii ~L c,.,.lJ d.Cy sTcfl~J 
C'-! '" (0]0 U 

Turbidity Summary 
Location Turbidity Sensor/water 

i (NTU) 

"} ~J~~~ ~:f 
Depth (ft) 

~
l -' 

II 3·) 
... ~- '},J/ 

o 



B~lelle 

Weather conditions I y \,.", f <...J - , .... V"" . -, I 

Station Time Latitude Longitude 
Number 
R~k~tt~ 10745' '-/1' 10-~5" IS 7(;l".::J ~, "'I 
iZlI--\--, A {03S '-II' ~O,'#1 ' 7(J' ,,,,f"- CYfio 

-
-

Water QuaL. _"Vlonitoring 
In situ Data Field Fonn 

Water Sample Turbidity 
depth Depth A\TV 

-4.1.(" 3.S" d..J cr. ,,, .0 3.5-/ ¥.B 

Sali~ 
91' I 

J.3.1 
~TI 

~o {eo-d'N~~ '){'c-{o-di~.)VS/~~I-r-~k\ ~~h/M~)OiO~ I O~ 'f>vrtr..~ &;- ht~h(c-r.(t.... 

I Date ICS -~/-O, -I 
Pa2e of 

l 
DO .... 

";;;L 
Temp Notes 

I 

v J.t{, b 
111.1./,0/ 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: £',.-;;1. -Be 
I Weather:-Fp,-"CLJ1,-,-'-=..O-,; ,'---____ _ 

Tides: 
L/ +- 1 9@_.l4Q.!-'13"'7"::'-'-__ 
L. 1- 0 ·1 @ __ I""",J~'-(~.:3L-....._ 
H .. L{, i..(@_-L.I+q...J..f-':!b'-------_ 

Monitoring Period: 
From: OBOe> To: --=.=130.=00=--__ 

Tidal Stag~~ws Flood 

Turbidity Summary 
Location Turbidity 

( (NTU) 
). SO\) i ~~I-(UCt. )... 3 
. ~(f/ . f:: <A/ ct 5·'1 

73·/ 
00 SI 3./ 

f)) I /! r--Le---l.ge-'::"~d----"-------I---:O::-i 
~9 290 4?;eet I ~ c=J dredge_area_a_2006 

Fish Passage: 13o--frT-d.~ \1)( b:(~S wo<k;(j see.AIl(o~;r OfU

Samples Collected for Laboratory Analysis - Sample IDs: 
TSS (lL) {~1 Turbidity (500ml) (~ I 

Total PCB (lL) ~ 0 (jC=..c4 {tr S Dissolved PCB (2xlL) N 0 L5c---A2 ( e ( 
Toxicity (21L) 0 Metals (500ml) ______ -'-V ____ -=-

. LG..f?~8T,II(\::)~~lj flvltH> seut. w~ ~.rINO ~t. dQ.b(}I (~;/,> .. .\ b~t,,(p(oP we-J·t). 
Notes. u.r't:, (00/ TvV' 1.6'tll o.c.Te~ .~~S" .IOO~/§O~·,J • .!Y.U~J lay' d(Of5 10 30-{;()I\\JtJ. Tvv.Ji"l?' 
pfc.lM~ i5o(o./:cI Ie' 10 p (/ (0,,( ,:'p cI~ h>-\OC!.\'':~I S~o-{ \ L vJ &-;0 M. \ l0. flulM.~ (}~ IV 3£ N. IV 

\. 0.....\ "'- ~~{JtJ dd~f...t rrr-e..c;....--, t-\~ Sv-f/tl ~Ut(t,\ (J Jve, (\ ILf~.vJ Nc....l vA of/!ul/f;I,-L 
I 

Sampling Crew: i\\Q'I.. Vl\M~t~\Ji ''So) l~v- ~o-\...-t?< s:-ll; J)t'-"Ui(t':>W~ 
Chief Scientist Signature: =-}:..-",jL~rr-G""T'~--,..",O--Zo<::::;...>,' _______________ _ 



So . 
Na<fl 

,. 
(,.JOI) 

Bb-~telle Water Quat ______ Monitoring 
In situ Data Field Form 

Dredging Location 1-!!1~...!:!..--------;--,--r,~---:-----.---------------i 
Dredging Description 1Mi~~"!!:'-~~~~r.l.t.!::L~.L.....J~~:.l..--------------i 

Survey Vessel ll..:d~J!:..!~~~D:,-------------------1 
Chief Scientist 1-......!:~L...Jl!JJ!~l=.P~-------------------1 

Sampling Technician l-.-.<.l!Q..L!.!~~~~----------------------l 
Vessel Captain W.l.!::~.lLE:~llil!~---------------------l 

Other Personnel ~~~--------------------------i 
Weather conditions U2!~~~--------------------------l 

Time Latitude Longitude 

I Date I g-»~O£ 
Page of 

Tide information 
High ()735-
Low 171:] 
High Ir.J6 
Low c ! 

Notes 

-v-

~~~ ~~blc..,J.t.1 fe.cJ'NIr'" 10(;.1,< 1"'k~ Q.'I(P!)J,d) "!usc:l o-.lbv1{O.ee ON(Y IVboi SU.JfeeT ~T W\.e.~ t! b-Li"'o- ~/w'/ 
r-J~ pO-Jrtr{& 1'f,..(CN<1''1,... >v'f~ ~~eruJ. 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: 8 -)3-oG 
/ Weather:C,te-4V') fiY) No hruz.e.. 

Tides: 
H -+-i./,( @ C81 J 
'= t-03 @ It.{ I§ 
H • :I. £./ @ ;03,5 

Monitoring Period: 
From: cY'(l-{( To: GOO 

/.~ 

Tidal Stage: HW$~~L WS Flood 

Turbidity Summary 
Location Turbidity 

_ (NT~ 
).fov1l RI!.-+~t,.\('t, (o~f( 3.h 
. 1I.j.;o(1(,,- L..G~11.- '3 ,q I 

Oil sheenl Debris: 
II;,LT.&'b,rJ, S rA- \)i~J&4.rrp....b{u kOil.. 'v\.I\QSTkQQcl14IN.J 4;< bd<JI'Y\. vJ(T//dL{~( O-.IC-'?fr 

Fish Passage: ("\ ""5 c.e Tt ,k.uv eS0 .b: fiSt-.. ()...! &7 rJ 
l.c:>TS c:A· b)rLls biTw~~ cAlQ.O- ~ o-,,\c! oJ ST 

Samples Collected for Laboratory Analysis - Sample IDs: 
TSS (IL) ~ Turbidity (500ml) :2; , 
Total PCB (IL) =\0 S~ Ie 5 Dissolved PCB (2x1L) No = le 
Toxicity (21L) _ Metals (500ml) O\?\IV f J 
Notes: \/ef,/ \lile. Tu(\',~"''1 Set>/'-..I N.~\'~ C,f"""RiOI,H, NO SIJt--lo--\ SU'M ~{!c./ d.f8.tr.t-

low lelk-l \v(bid'.\~ pIJNle.(g-O-jj/O) SUr-1 t:>~~jl-i 100/ rR ctQ.6(lS (~~Vo-l. \owv 
Vcr-\v u See.;.l ha(oN.~lO\)' 



, 

Battelle 
, , 

Water Quafr(v Monitoring 
In situ Data Field Form 

Dredging Location 0...>. J LA "- ., .> • v .' v (M '" '- 10.- 'I 

Dredging Description I----.:=-------.,.-~I-------------------_l 
Survey Vessel 1-.1..:~-k~--.!:~~=----r------------------_l 

Chief Scientist W~~----!:~~"::"':"~~----------------_l 
Sampling Technician ~~~~~'!""::""...!:::Jr..!..:!:.J~-----------------i 

Vessel Captain WL::::....,4!.....~~:.Lr::~..::::...-:----;----,,:---------------l 
Other Personnel I'V :1 (j. l'fo.I 

Weather conditions u.:.~!:::4-.m4---.!::::~~~~----___________ ---l 

Station Time Latitude Longitude Water Sample Turbidity Salinity 
Number depth Depth /\lTv ppi 

DU/I,... fl~t OQ,}O '-II 'tID. 30~ 10 5"'1·96>1 ( ~1~ f. "} I 3.~' ;20./ 
jJ",\l. fLd- ) ISS tl5' 3,,' 3.Q" J~,q 

~ (l\"err-b(fHcl 'fl0 )5;b y hJv ~ -+- /O.N"- 0.,( -SkN 

I 
Date B -,? 3 .. 0& ... 
Page of 

Tide information 
High 0917 
Low J 4 f..;' 
High t7.0"3 S 
Low -

DO Temp Notes 
tr;;.j.!L "c.. 
7.3 ~L.L7 
.?·O~ IJ.SJ 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

\\\ . Date: 8-»01:, 
/ Weather:.L!!((l.c.;i=t-lf-'} BI..L!O~),---,-",Jo=--..:.IJ~:IIl:..:.::d~_ 
Tides:, I 

L.. .,. 0.3 @ 0 1./; f:# H +..,. C) , @~/<'-, --'!:.~'-'-:i'liO-----
L .,.. O.b'@----!...I.o::-".",..5--lQL-__ ) 

Monitoring Period: ) ~ /~ 
From: oq/(} To: /0.3 0 ( ~ ~ 

Tidal Stage: HWS Ebb LW~ 1-+---+--f-_\-+\\,---'~'--/4\~---+--4--Irt 
D~ngActivity: ~~:~ --I \-
-p~~ .... j !j)~<;S . W \ \ 
" e-A (~I.J ;-1'\. \ 

1\ "7 r V '" ~ . 
l5"ONr~ 't) jj~ I ~ '\ \ 



Battelle 
("'\ 
" i 

Water Quahtf Monitoring 
In situ Data Field Form 

Dredging Location ~~~::!.----L~--,-------,----=----------------1 
Dredging Description ( 

Survey Vessel ~~c.....J;~l.:-~~Q..,--------------------1 
Chief Scientist W~~...L:.~~J:!!"'-ll.--------------------1 

Sampling Technician l--.x.~.!.Q0I.:........Di~!¥-_________________ -j 

Vessel Captain W~~-----I.!!~~YlL~------------------l 
Other Personnel ~~~_~ __ ~ _________________ ~ 

Weather conditions LL~~~.L,----,!~~~:...I",,'---______________ ---l 

Station Time Latitude Longitude Salinity 

;1'.7 

;t(J.MJltt~ ».0 bfiDJ 
(j) c .... ~o/i .;(,':;" 10120 10 6 

'

-nate '8-2B-(J' 
Page of 

DO Temp Notes 

~ 

STO-..t<,.:".. 
7 7) 

b S:x;,tIJ~G~w' 
SVNTue>5Z.ifOf, 

z..5NTuO:n.';{"OC 



\ , 
/ 

Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: 
Weather: 
Tides: 

L. t-o.L{ @ OySj 
\--\ ::I:: 1·<6 @ 12/0 

L I::: Qo<6 @ \131.-1 

Monitoring Period: 
From: I Cl>LD To: ,3Z-l0 

Tidal Stage: HWS Ebb LW~~~ 

l--f----I-+--+-'\.---+----+-~.....J-~p---+----· -_ ~ I 

Dredging Activity: ,r 
~rJ &~ ~y~(~ ~J I ~~ -t S", -":) I JJ <I.£g~ 10 'IS" 

I 

"# LID - g D tVnJ ;J ~ d,k .. wnrl1'lll0 

7:-~;t::;jt:ct;;:5' 

Turbidity Summary 
Location , /Turbidity 

~\ ~ (NTU) 
fS tJ 1fj OJ ~ ,..,1 <2 L 6' 
J IN ,. ~ r!tkjtl-. ,) S". 0 
SO\O~ Jrlf5r~ 

Sensor/water 
Depth (ft) 

tR."1 gff) 

j. 'I @JII/I 

t(, ® uS; 

i 

····························1 

__ J 

Legend fl __ -===:::::11 Feet r--I 
o 200 400 L--.J dredge_area_a_2006 

- V O~een/ Debris: L' 1 1 = i ~: 
¥'\(, OdS~.s., Q/\\.t\,W1&9 -Yl~M bi(VJ'~t&Ulf (rd u. ,n;&l~) 1 SrvJ Qj I sLcIlo oU!;.iJ.,<60 ~ 

\;J06'(YI. ().LU- ~ 

Fish Passage: ___________________________ _ 

Samples Collecte.~_!~r Laboratory i\.Dalysis - Sample IDs: ""- / 
TSS (lL) .. ----_______.. / Turbidity (SOOml) __ '~_---:;,£--____ _ 
Total PCB (lL) "---::::Z..> . Dissolved PCB (2xlL)~_-r~------
Toxicity (21L) ;;> Z ---.... Metals (SOOml) _--i.~~ __ ~ ____ _ 

Notes: 



.... 

Ba1telle 
!/ :. 

i 

Water Quat'IT§ Monitoring 
In situ Data Field Fonn 

Dredging Location 1--~~d._..L.L------,-------------------l 
Dredging Description I--~~=:'----l..-':":':;:""::"':::"":"' _________________ -I 

Survey Vessel ~~'::.......L=..t.:;L'!!"':""....::.LJr:::.L.!.:....!-_________________ -I 

Chief Scientist f--.>.t:....t::.~...!....Q'-J:;:.:t:<....L!.E..¥-------------------I 
Sampling Technician 1--::!+!..LlJ.~~!L.L~::"-_________________ -I 

Vessel Captain e 
Other Personnel ~ _____ ~ _____ ~ ____________ ~ 

Weather conditions f' £...f.- !2a.i/jo tJ-/";l{':,··.'.I,:-!i·'~ '} 

Station Time Latitude Longitude Water Sample Turbidity Salinity 
Number depth Depth 

S, Q,tJ.,..,,1I'. /O/C, 'II (
11)J'05

1 -07(}lJ),'/. <J6t 5. C;. #;--'tIS ~J /7. ;]S 
S e!f, J()rlo ~ h 5.1 ( d, "1 ii cZ ·;;(),5J .. 

\i 

/II p.J. II); .39 ~/"'07. 57'1 070 0SI(, 7'0 'i31 'I ,:Ja IJ d/'(}i 
N, rz.J, Ii /( (( , I.c!./ 2(1,9 /6:of 

\I 

I Date ?J .. 2r-C>(n 
Pal!e / of 

Tide information 
High -
Low tJr~7 
High /210 
Low /73~ __ 

DO Temp Notes 

biS'i ~:;O, II S. IZI/)tU/ -, /", . .J. 
.-rt v I 

>. .?,D. 'IF " 

2SJ dl./.J 
ij .. S/ .zO,gC 

I ,'iu.#4 10)). 11" itD 41/ 070 S"L. 'iS~ iI.3 ;;,7- il.S- /5'. '/i S,2-}, 2{).b~ )J ~n rQ "i:u.// A.e4&/l!--l. 
.-

, f11/G If //Z,Q '1/'10,]61 ol() "T'I 'f7Y to I ~o '3,,S" 2-2, s:;- S-t..tj V.S'?- t6!J 2S01 ..s. d ,o(}!hJ:""'''~ 
II l,;.(- II 

I, f. t\ 1.3 ,J1.2- J7:3,'" c;-5/ ;~ Zb3? (,!y Sca" S o,{ A" .., 
.-'---

t c'"1\.~t\_,,_j'C~ Wlr'0 J (cet Co..JLAJa-<. c'lo "a,uJ) ·,1 C'''if " 

vaJ.uJs ",uV-J I. {)d il - I 016 (rL c;vt::A'7".-CYJ 

l: ,j.,t. ft1-) ,A...(" .~...,. tA./q..? , /7<; .~ I( {j "I "'I/j.~i''''(? Ie. ,- 1,// ,.' I..-~ ( - I ,J £,l.-'~"'"",, ~r/~1 c.,fC( 1..-'(-, J 

I 

.~ '". 'f~e..,.d",,"-' 
JT' . "'-,~1' ' .... 

~, ."t:!-I 
~ /--<!~~ 



} 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: t-I ~Ol{)h. . 
Weather: ~c,thl cl~/tJ .. r;rJ.t, 
Tides: 

/... (}.S @ O,l'!J.1 
tl 11,1 @ t"Z.-Sr 
£., Qlq @ IS 2-0 

Monitoring Period: 
From: o6LfO To: 'C2.I$" 

Tidal Stage: HWS Ebb LW~ 

Dredging Activity: 
· JIW"::-r ,vo ow..; (~@t 

\'zl '~ fNM~uV\(t. 

Turbidity Summary 
Location Turbidity Sensor/water 

(NTU) Depth (ft) 

\\ " 
~r 

\~ ! 

~/ J \ ~\". ~ 1---

( \ ~ li~ 't''' ~ Wi . ~tJ 
'----- ,,\+~ P~ 1\ f\-4~ -~) ~~ ... iG ... ,.1, +1 

~~ W .~ '~t ~. 
~Df~ 

\ 

~I~ 1'\ c it l/v(J 

\~~ .~ 
-~~ 

~ ~ " ~. 
;~ 

I ) 
[J \ t ' ~J( ~ -~:i+V\I:-----

Ir - i 

~ +1 
··-···1----·······-7;··························---····. s:~~r-#- ................................ 

A\ ff ::) 
. (; 

~~ /; ~ i/ 
v)) .... 

Legend 

~ 

~~ 

~I 
~. 

\[ 

I 
--_······----1 

I 
I 

I 
I 

f) ~ ~ 1 Feet I 
~ c=J dredge_area_a_2006 0 200 400 

Oil sheen! Debris: I I I 

~ht{,>\. ~ ct ~ btl44wui j SLwM Wl-lt- i l11t\-XJ~vct pU,7lr'i~ \)~ (f) 

Fish Passage: ----Lf1.lM..L.=.:.--'-"'"'-_____________________ _ 

Samples Collected for Laboratory Analysis - Sample IDs: 
TSS (lL) A Turbidity (SOOml) ------,;r--;------::::------
Total PCB (lL) IVa s" r,0/e S Dissolved PCB (2xlL) I~ 0 S~ J ~ k S 
Toxicity (21L) V- Metals (SOOml) -------,...----¥--tL-----

Notes: lASe\? t\\owwa ~r (1,r wo.. ~W;To-~+t\ Dtt WQ~$l: ~r;l:C\\l~. 
- \. \~~~ ~~ d~ w-vtA. ~ t \).~ (!) 15 - (OrJ~ (6rwfty)vJ\--Kt-t Ski ft \if\-H,v ctu\?OQ~ 
f\A."-~ WG..) Kot~ i).-vlt ~ hltk 

Sampling Crew: M,- WI1\.\c.\ I ~: ~~\..(;1 { ([M)2 
Chief Scientist Signature: _~---'-..!:-=-----.::..:~-t.r.:-=-...JP."""'h~MIO......--------------



40ft ~ 

i 75 H t\" 

Battelle Water Qual~ Monitoring 
In situ Data Field Fonn 

Dredging Location 1---L.ll[J.&.'--..J~ __ "'---:-________________ ---l 

Dredging Description 1-~-:!iJ.:Ll.::L~~~~..L...l~~~+-------------___1 
Survey Vessel 1-Jbd:U:~~...JL~u:::..-------------------l 

Chief Scientist I-l~!i.......~~~---------------------l 
Sampling Technician 1-:=1:2~~~~~---------------------l 

Vessel Captain ~~IIZ-~~~~------------------l 
Other Personnel 1------~------------------___1 

Weather conditions ~~!S::f...~~~--L~~~...D!.J~~~ ___________ -....J 

Station Time Latitude Longitude Water Sample Turbidity Salinity 
Number depth Depth 

(2e: ~ O~( /.,fl" tfO. ]'1b 010 Ci£1.{ f q9~ 4.5' ef- 3 .. S-F-~ 3t8~\J"t\.. .lA .-;, 
'/~ etJ 0103 t..j I 0 llO, Sl(:::z. 670fl 91 I 1bZ It,S' H· "'2.,r q,3~ ;;? I , 1.\ 

I 

tlibrn ~ii, lo:{)~ '3, f /'f tv 8 ff "18',I.~ 2-(", '1 
·~V.h75 ~, /0: '/ ~,¥:H ''f ~f~ S',7;~ ·~~.·~7 

:l' ,'-" 

\ rS' sc,j{: 
14 Wi> ~, i.O:ZO YI.~H"· t. ~/~ 3,g" ;2...«'. lIZ 

'p(~'iL 1+ 
c DrYlr. A-\1s'~ 

!1Jt/ rJW. 
),:/J ~!:dtJ fJ 

t~~U4-
r'v"c~~ i4-

'J 

iO:S~ 
10:40 
(0:,97 

([) susrJ 00 ((. ~lJO rI~ ~ lot, tLtlJ 

l{, ~ ++ t, r R- qst'\~ 1-7. I 
q,;-(+ 2.uft \ wNht '1b,S" 
4f 51J- z..ofl. c;.~~ 

------

l
Unate r I ~o I () {, 
Page I of ) 

Tide information 
Hi2h ,~'~' 

Low 053~ 
Hi2h /2-$1 
Low 182.0 - I 

DO Temp Notes 

L{,,-~ 2.1·,9 6"~~ ""' DD 5 (\1.517 Fell 
2,<'(4 21.7 II" \ l 

I, ql Zi, :3 
~, 3'[ 'Zf. ~ 

;.b3 Zi·4 

2,i."0 t(,S~ 6LC-ft j?(\ShWx ~' 
-::;,G~ ~(. ,S' 

9;(. H t,"hrtt'''~ 

- ----

Pf(~N 
~~ 

D~ 



Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Monitoring Period: 
From: 850 To: ----"~;.:..::...-)", __ _ 

Tidal Stage: HW@ L WS Flood 

Dredging Activity: 

toe(rt;:=~t:tJ~ ,'N 

Oil sheen! Debris: 

Fish Passage: +~w(b~ sc-~ +isk 'I.".' , ... Jl t ...... t.~!. 
Samples Collected for Laboratory Analysis - Sample IDs: L 
TSS (IL) 5'e..t.. 'Ys....~ J~ Turbidity (500ml) 5'tt ~ S' ..:;r 
Total PCB (IL) Dissolved PCB (2xIL) __ ,~ _____ _ 
Toxicity (2IL) Metals (500ml)· " 

Qoll~\ ~~ Sv\ T~ o{ TV/bl ~I/ O-.J. ~ TS 5 Ser--rv Ie I 10 !J~ v o..T-~ c~.L broT.' oN 
Notes: I V (j 

tvne.-. 



~ 

t 

Bd1telle Water Qu~l~ Monitoring 
In situ Data Field Form 

Dredging Location . ,. _ . . , , 
Dredging Description 17(rt~},. '[i\U-- .,. l),J,n.1 ft ",,,,- / 

Survey Vessel ~R"V~lY t{ 
Chief Scientist l:l~'l. ~V\CM.>.5ho,ld 

Sampling Technician "3~).s\~<L \=-~~/ 
Vessel Captain ~\~t:l 'J)~) J....~ , 

Other Personnel _\) 
Weather conditions Oct 7r) I f'\(J .ttq,e"z:;-t..-

Station Time Latitude Longitude Water 
Number depth 

.s NWIlJlV4 tYI~6 ,t;"',X' 
N,. {~' Vi'1Y.--{ (!}qo~ Lf 

(J} 0N(V 10£5 ~t55;O ~ ;),,70,,"7,0 '/,,;;/ 
I t5~'I't 1/0.55 J. 70'1&5"'( f51578J.. 5. S" 
J. 2Ot-m :fl(J, ., -."',' L£A. -'8+-(f) tl.S'" , 

).7ob'3 , 811.DI/7 
,3 tts'I'ITt. i, ":3 . - (). 70f,i{l1? fJ15b'64 d,O 
,I iJuIu, 11/1'-.')0 ';}. 70 700 0 ~Lr{Gf~ :;"6 
~ r75,.J~ ilf/fS :J..70&Yff9 ~ 15'1 'f ( :A ./[ 
I(; bOtJi/. 'fJ.()7 ). 70~, ,., "J" C. 

j..", 

Sample Turbidity 
Depth ~~ 
i,L, ~ 
-2.:2- 1,2.. 
~, q 

,A· 3.07 
J..:J. /5.'1 
:1.5" »., 
;)",ri- "~(O 
I~ -, i3<!J-·(j 
(·5' !bo - qO 
t.' .. .5"0./ 

I ~:~:--I-09 -0 ~i 06 

Tide information 
Hi h 07/2- + .S-

--0.$ 

Low ~-" .. -
--

Salinity DO Temp Notes 

2L? $5"'').. ~ 
/l:l,. CO 'f.ss- ~12~ 

23,~ b,O ( ;,o,q" B Wtl-~xx -Dol -010(;Oh 
,.;.. " If.''- ;".57 \rh-xx1-oo.l-oCfaoO' 
;J.~. B 1/. (9 I~.I·J? wo.. "Xl'f..- OO"]-09'ordJG 

d-l·cr~ 4,0;;' ~ I,Ll 1 WQ·'h-,. '001('0,0/'0' 
':2 (), cr !:f"4 ~I ,to W(l. ~~·Q)5-0,ObQG 
Iq,ol ",,71 :J.i, ~\.1 Wg· )'t.~-OO{,. 090'0' 
IS·f) 7·(,1 ;'1." fJ4' }\l.. 001- oQOfsq(; 

*tdu-\~~ R.~~4- ~{ -rs;s(TvIb\~t VD-l~\ +~ i!.(j..\(b(~~~-, t:-'(t~~e,.., Ot..\ 15;r :: Ol(OGOc, 
*'~ f,\~J $T oC~6 d.vr :"'-6 ~cllut.T'\~~ \~ OLT o-tvCOe.. v~eS 
(p C\d ,~i~i lIJta.l llO/eJ. 

S -f-o..:ir'o r} 

-'1) 

ONTUOtfOG 

iSIVTuc/tc 

201'/TUOC(O 

051'iTVO"iO( 

3.5NTUoct D 

7SNTUCfU 

SONTUO~' 

DC; 

(£76 

c)(. 

oC 
()c" 

'G06 

'GO( 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: 1- 2-0r.. 
Weather: c..f~c..; LQs , 
Tid" L(. 'f @ :!: 06 
---,-----"-L--.-r-_-_{l_.~C_@ -L3! fJ 
_---L...IB_--=S'~·_'_(_@ ;.0:,2 , 

Monitoring Period: 
From: 0830 To: ____ _ 

Tidal Stage: HW~LWS Flood 

Dredging Activity: 
tlt¥'"j? p-sse." ". J)U.tJl 
,",,-Q{o. ;oIl A( ... A. 

I 
i 

I ~------; 
~~-~-~~1~~~~~ 
I j \ 1'<. 

II .... . ... I /' 

=='" ~ >A-. == iW1'" ( 1'\ ~ 

IJ. 
·::'I!:r·· ..... ==: ... I::!j "'-

I ':~:::S~ :.til:::::'::. ~) '\ I ~ 
, -- - -- y 1\ 

\ 

Fish Passage: h(u~~,s LJ.G4.tJ. "'1 \ow M..JJ~ 1 Iktov~ l,.. iT c:y~ ~o,)T1., .f-~;"'<r" 
. 0-.1 s~l( r&i~J (J ( 

Samples Collected for Laboratory Analysis - Sample IDs: 
TSS (lL) Turbidity (SOOml) f-=-
Total PCB (lL) PAFltr Dissolved PCB (2x1L) f'\O ~'l.> 
Toxicity (21L) ~u '-" Metals (SOOmI) __ --=-_--,.-___ ~--

SojJftM.d-i ~.\to.~ ... " ~Otol~,~e:J TO Tt~tJ \~..,. fiJ,',,?! 01>1"-0' oOf" rra~oQJ:",e) 
Notes: 0..."'" - / d44f. "D~ttir (e,,,.,ov~( ~6.VSII"'~ -re..~ o~ y SI1tl.;+.·<!.o:;r-~Cv,."e.r 

Sampling Crew: ~ w\~A.Jd, Yi\. F;TC. pJ(io.c"-; S. J2~J ~~. 
Ch~f&~nfutS~n~ure: ______________________ ~ 



Ba1telle Water Qua)l'0: Monitoring 
In situ Data Field Form 

Dredging Location I---=~~L..,!;L-------:::---'--------r------------i 
Dredging Description Tt--o.l ... 

Survey Vessel ~~~~~~r+--------------------------------------~ 
Chief Scientist 1----112!....~=.:.....!..~IL--_.___----------------___1 

Sampling Technician 1--l!.1.!..---L..L.l~~~!..ll.oi!C:""--'---------------------------------l 
Vessel Captain ~.l...!.-~~~~~-------------------l 

Other Personnel ~~ ________________________________________________ ~ 
Weather conditions ~c..='!':!~~--'UL~~-llJ~~"--____________________________ ...J 

I 
Date I 9· 7-0c,---
Page of 

-
Station 
Number 

Time I Latitude Longitude Water 
depth 

Sample 
Depth 

Turbidity Salinity I DO I Temp I Notes 

8(55.10 (.., ' /.).7" 0.0 ~ r.. 91./ 15.-0 9 I~l).' 5" 
91,,-& 9'1 ..J.o' ().S ,. LLl ;'5.~_ 1'..rL~1 . .19 1 S""~~ .r;,..,pr.c. 

'--

,- 5,0' ~O' ¥. " ;7. 09 1#.1 ~ 09 I O.11i&- J~~rt. .. 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: q -1/ ,06 
Weather: C--Ie.or i 70 1 
Tides: 

LD(;.)-O" f@_=()...!.<43:::...-0 __ _ 
H ~\r.. S, t@_-+ti,-:::-/.=::(';-__ 
'-lYw .. 0, 1@_-+.-/1.!....JI"",-5 __ _ 

Turbidity Summary 
Location Turbidity Sensor/water 

SCJJtk t~~ --I.(;;z..:..~-"",&_ fif§~ / 
)\\vf'jh C«,.\.,- ·3' ' " , r. • ] 

Oil sheen! Debris: J 
I1eo..vy ske~iJ ~arkc {:/C';r\ Jeb() f ~OilJJ Sk.u,1~ pw-sW JW11. v,\j k (.) rtJ . 

Fish Passage: --'-lM<.;;..l\A.L"-"""--______________________ _ 

Samples Collected forr Laboratory Analy; is - Sample IDs: I ro' 
TSS (lL) . / Turbidity (SOOml) I. \ '" D.; I 
Total PCB (lL) Dissolved PCB (2xlL) I! \l C\ ""\ ~ () 1 ~./> 
Toxicity (21L) Metals (SOOml) ___ t _~_, V __ ~~ __ --'o.\Jt-· ~ 

.:Debr ,..s lemoVoJ "ti!.C.( t-...\O(ll. we-.>I QM IJ.'LC ~O-i'-\ Nor -(rc·",);" +v(~ 
Notes: b . \ "\ I 

No ril. <1(\ (i_v.5 (. 0--\- 0..00 \ t--() , 
1115" - ~~ -t~ A~¥ J. Vc/'f-k IA~ 'hk 

sampli~~:.Ws:~~~~ ~. ~~;~:vt I ~. vAbb 
~~Scioo~S~~ure:~~~-~~/~1~~~~g-~'=~=·~l---__________ _ 
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Battelle Water Qua)-.-:':/ Monitoring 
In situ Data Field Fonn 

Dredging Location 1----1:l~J..,.l~~--~-_;_--__=_--____,r__-------_I 
Dredging Description 1--~¥4¥~,::.,----r=:;=--:.~~~~~...t.-=--=-=---=-'::'~--------_I 

Survey Vessel I--~=--":::::~:,..J---l....r--------------------j 
Chief Scientist 1-~-¥:lL~:,u...~WU'--------------------_l 

Sampling Technician 1-'::::':-l.:~:'::=;I--------------------_l 
Vessel Captain I-~---':::::::-':~...t:!:::::~=-------------------_l 

Other Personnel I-=T----~-----r--------------_l 
Weather conditions ~~':=:::yL-~~----L~=--~--"-L-____________ -.J 

Station Time La1tde Longitude Water Sample Turbid~ Sa~ 
Number N..Of i~x £CLj'-;'~K depth Depth f\\~' ? I 

l-\k ~. F '09'0 J.. 7(J57R,l.~~ <i1IJ-:-':J'I7, vt: ,~~/o; 3,0' t!L~ ,;)S79 
1 ~ {(Jot; /)70 7c2 fl.!' '/ &157/5 ~ t,.{- q , J-·;;'7 3C"C ;'1,&1 

~vr~Nc.r--rL ~ Tl'Ch. ~~~ J cJue.J r-.l crT; ~U oW p~,J > 0-J 
Lo~(.o.,\'~~ I~ 0 ..... \'1 "- 100 \-ftl"",- -Ve.b{·J fwl.volj'()..\, 

I"Date-F~7/-0G Page of 

Tide information 
High - -
Low Oi-ISO 
High 1116 
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Temp Notes 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 

LI +-+--_1--_+--+\-101 '----\ ---I-+----+--+--;I-i---+__ 
~~ 

Monitoring Period: 
From: 0 j2-l To: " qD 

Tidal Stage: HWS Ebb LW~oo9 

Dredging Activity: . 
No 11.,,1. Q4n; (~ Aru fl0 
~V\611.Nl QN-~ !kf17n~ f\=CWl4 

b Mil.wV h OJ \CDIl') .\;,;$ v.,\f.U1 ~! 11k 

Turbidity Summary 
Location Turbidity 

(NTU) 
1.5.5 
715 

Oil sheen! Debris: 

Sensor/water 
Depth (ft) 
1.1' ILf.9( 

if" "-

4,0 I '!:'-,Q' 

I I \ :~ I 

I (, 1 \....V 
I ~f 11111111111; L( ,\ 1ii:>-

Fish Passage: \=n i) r ()h v)-t i." S" q tb ~OJ)})~ f!\,,3\L£QftX'jl 

I 

Samples Collected for Laboratory Analysis - Sample IDs: 
TSS (lL) >" ___ // Turbidity (500ml) _<_---------=="-<::-..,...-'--/ ____ _ 
Total PCB (lL) ,.../.,'\ Dissolved PCB (2xlL) ~L../)<_. _' >....~ ___ _ 

Toxicity (21L) // Metals (500ml) "'" 

Sampling Crew: ;J fiik'o/}~~U~ 
Chief Scientist Signature: ----=-=~~. ~~~.:..l_.J:.~.l£_~-=:"'-_______________ _ 

Q ~ Ifl).~ "-o.d( ~lR~c('J(.; W\.; \.\),li-i~(~'o,\ \I~IW\ 
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E1telle 

Dredging Location 
Dredging Description 

Survey Vessel 
Chief Scientist 

Sampling Technician 
Vessel Captain 

Other Personnel 
Weather conditions 

fJ }f}", 14- -JJodLJ./l. 
DrLc.A-u~ 
Q '15&~7F 
41.- Idc.,(j 4 
s ,(-~t...J 
5 - () Ut)i' ~O"t 

SM"t -1,.-f CI (.,fAA.. 7D6 

Station Time Latitude Longitude 

Water Qm/\ Monitoring 
\ 

In situ Di:rL~Field Form 

!1J tJF {{)-t r-

Turbidity Salinity DO 

\ 

~~:;: .. ~n ___ / r~:hfn-----l 
Tide information 
High ~..,.~~ 

Low l'L)i e:, 
High ICIO 
Low \ ~ (t 

Temp Notes 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Monitoring Period: ./ 
From: 09 (C2 To: I.?-- [5 

...... ~, --, , " 

Tidal Stage: HWS,,~b~} WS Flood 

Dredging Activity: , 
'Debn 5 {PtmGI'QJ I\~cl A (Q(~ '. "& ,,,, 
f\(((rtA. 

Turbidity Summary 
Location Turbidity Sensor/water 

(NTU) Dep? (ft) 
~' 2'-'-.,0..::..-_ '15/ U: 9 /' 

'10 -(16 
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E 1telle 

Dredging Location 
Dredging Description 

Survey Vessel 
Chief Scientist 

Sampling Technician 
Vessel Captain 

Other Personnel 
Weather conditions 
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Water Qu( "; Monitoring 
In situ D~~Field Fonn 
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u U 

Water Sample Turbidity 
depth Depth fit -rV 
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Tide information 
High O'/5"'l/ 
Low 1/1:; 
High ~ /80S- rL,S/i 

Low -

Salinity DO Temp Notes 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date: Z4-" 0<-L.9-L-1/a~G~ ____ _ 
'Veather: ___ ----'-____ _ 

Tidesf.-{ & 
---r----[--: 9~~i( 
------@------

Monitoring Period: 
I~rom: a 8.'50 To: -.LtJ=I3~O=.---_ 

-/300- IS';..,' () :--
Tidal Stage: HW@LwS (flood ') 

'-_./ 
Dredging Activity: 

h:101 ; p emn~ +'J)f\o&~mJ-
i/n a~1t u 

I) - A.,b kmmkd - tJ. rOV1lOL 
eL---A~~~~mS - x.u£~\o~ 

,:l~* IQC~ 

_ Turbidity Summary 
'L6cat30~ .'",'. Turbidity Sensor/water 

--.m)_, ._.-, 
ct>~, 

Q03 
()04 

(NTU) Depth (ft) 

Oil sheen! Debris: 
---~471 - ad dIV/J r{ltrlU/(V! !Iv k'4- r , 

Fish Passage: _13 o--~-+-. JL )~C'~lM q 1,,<1 J...\J J'--{") Nu'1\. of J(lJe/ C_·'~C/ •• 

~--l f ,f--<,'-.) .) f -"<-- M. E ~i ~k-<.., Nl t/..-J.-ltj 5' ( (l (J-<./~ I 0---r-- .} oJ /'--V" • rT>od.- j
( 

Samples Collected for Laboratory Analysis - Sample IDs:! v 
TSS (IL) _tYJ9~ -(OQI-(l:J<Q: Q'i'IWh Turbidity (SOOml) --1J..}Q -nJg((JI/~col)- Q'l/~ 
Total PCB (IL) !,r,)(Q -TPCJJ;>¢.(C01-Q?I[) -QUf!){. Dissolved PCB (2xlL) ...L.Y1 - DPC- (OOI-tJOlI).- 09190(" 

Toxicity (21L) tUQ -TOt 1ool:.oO()~}-- Q9/10' Metals (SOOml) U,'G- Mtr- (()OI-OO'1) -di190 (; 

Notes: ~o\l~\-t.J s~~ [q ,; loot iLT (£w-~ 0+ '---TVrb;J,tl Vo../().J.J 

-CtC(?J'W- (L[~~~-L -ro 1'-7J~ NiJ 
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Water Quali~Monitoring 
In situ Data Field Fonn 

Dredging Location I---.JQ...!~~...!.:::::""'---.---,-----=-----------___l 
Dredging Description 1-~~~~A-~c::::..~"""';""':"'!::!':ll.J......L----l:~~L---------___l 

Survey Vessel I-----'~~~'-'....!..L-.....,..._------------------___l 
Chief Scientist 1-n...~~:ll~.I:.L-------------------1 

Sampling Technician I-~::,..:..j,!::::!,,:,::::"":~--;----,d....:....----I:..Q::.!:=:::::'=I--------------l 
Vessel Captain 1---.....2..:.....J.L:'::1~~"-.::::C:.~ ____ ..:..-.-____________ __l 

OtherPersonncl I-----~-------------------__l 
Weather conditions L..:.9i;::' . ...:::c.(~~L-~~~I....-. ________________ -.J 

Station Time Longitude Turbidity Salinity DO 

'--- . 

I Date q {f9{rJj, 
Page 0 

Tide information 
High 0&;;. &- -f 7_ 8 
Low /;<5'4 -t-O, ~ 
Hi2h /r.J1../1 ri( J 
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Temp Notes 
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Battelle' Daily Field Summary Sheet for Water Quality Monitoring 

Date: q 1[;0 I zcnv 
Weathe~/l ~-I-'-W-tvW-,o-" IS" 
Tides: ~ . 
~_ @JI1%1 - l\ .0 
~AL-.---@ -.J3.1...f/_ - 0 ( Ij 
--~--@~~~ 

Monitoring Period: 
From: ocr IS To: "40 

Tidal Stage: HWS@ LWS Flood 

Dredging Activity.: ~ 

~~ ~ 2o/rrs Ps 

Turbidity Summary 
Location Turbidity 

(NTU) 

_.\ ~) ~1 ~~~t------,-tJ.----'-~ ''---', l-
jeJI> ~ /It, gt !l:.t 

3·~ 

Sensor/water 
Depth (ft) 
1/~ /1..(0 
,;, f /.07., 
3.1/2,4 
rA[O I ,.s-

I ! 
1 I 
! I I i 

+----+-! --+---i:-t--+--
i I \ 
1 ! ___ : __ .. _...L __ . . . I 

l--i---t-.--
, , I 
: i I --, '--+---r--
i : I 
I i ! 
I I 
i ! 
I 

[0j:iJ, dredge_area_b_2006 . 

UUIJUli dredge_area_c_2006 . 

Samples Collected for Laboratory Analysis - Sample IDs: 
TSS (11,) l Turbidity (SOOml) ------J-
Total PCB (lL) f~~ t\J J...-. Dissolved PCB (2xlL) ~~\""",-Q:--=-----
Toxicity (2IL) : '-'. U I Metals (SOOml) _____ . _____ _ 

Notes: 

Sampling Crew: 111" V",\S \,] j Ih, F,"I-z f'Jnl 5~~ _______ . 
Chief Scientist Signature: _'_'Jt,_.~~---,--->--w.~",,-,~=-:=-=--_______________ _ 
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E 1telle Water Qm/ '; Monitoring 
In situ D~.field Fenn 

Dredging Location J---!:..!.!...!~---L...L------.--::,.-----.---=------------l 
Dredging Description 1-k±!~1i1!:~~~=--l:~nfLn~~;£.... ___ ----------l 

Survey Vessel ~~---"~--!......!--------------------l 
Chief Scientist f--!l1u:::!L....!!q....z...J'---~------------------l 

Sampling Technician ~p.a.L---L-±-I--==+=.!....:...J_-----------------l 
Vessel Captain V-~~~~~:!:::k:~-----------------l 

Other Personnel 
~~-~--7--~-~-------------~ 

Weather conditions lUI wiflJ It - is' 

Station Time Latitude Longitude Water Sample Turbidity Salinity 
Number..,. \) depth Depth 

10 , t -.c. J:::L IJ) Oqu> 70 (. 0 r;7. q r ~/Srtn. 03 7. t/ ~. f. dl.~ 15.1fo 
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. ., 
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DO Temp Notes 
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Battelle Daily Field Summary Sheet for 'Vater Quality Monitoring 

Date: ____ 'lJ-~>_/ D (.,. ___ _ 

'Veather:_._~,-,,,~!'\-~" L"j\.'-\-- v-) 
Tid es: . +--.----+-----+---j--.---i"*'-,-I\-.---i--+--I---+--t----.-+----.j 

Jil~_---.-._-@-'<'-=o-'-I="' ___ _ 
_ Lc~ ____ .@. IS"SI ; 
~l:h'~~ __ @ 22."1'--

Monitoring Period: 
From: Oj$' "tSt_To: --1,""'c'-'-<"D<-=--'--__ 

Tidal Stage: HWS Ebb LWSS 

Dredging ActiYit.y: 
Peb..r::~~cv'z..J ~ ()-ecgc; i'r--s. 

A
' ,j - J 

__ ~e=~·~~~~ _______ _ 
J):f\.\~ -~kf- .. ,..... (J100 
'!')~JI1--.~"'--09~ eli 

'I.,. 20 . 5..:Jv'/dq t::! up i---+ ·--if----I--f-fr--:-o++.+---1-.-+--I+--I---I:+·-·--'----+--'---'----

t:\,b ...... {·~ re.ti-LOv'lJ 5~ · ........ /000 r{~JI\"G, ' 
--·-+-·7+~+-:~~~~~~1-~--··~---i--~--

Turbidity Summary 
Location Turbidity 

(NTU) 
/ ') Sw-K ~~£ ·2.G 
,,-j ,'11, g.".;{:. 'z.. 3. I 

~'-j~o:.e.- :5 v;,± lid~.bill. Gu- clO "2., 
·VJ.,....,) _ 

5t> -100 I Jv:J- S "'(.''Rbo\ AD - 3D 
Sl>~ rI3cSjL 

----

~;Y;d dredge_area_b_2006 

-f·=':J·J .. ·-::····+--··-:·ii··-·········-+-·-J-+i ...... · .. -··-+···-·1 [ffi[]ill] dredge_area_c_2006 

Oil sheen! Debris: 
_C!_d~.J?....0~"nv<- . 

T~ ..vC;-+/~ vJl ') 

t m ~ < -I-- or c ..... f'€c.· 
~~«...""'t> mos It'1 d-e,-~r 

Fish Passage: ___________ _ 

A- - sh.~e.· 
b'f lotS-

Samples Collected for Laboratory Analysis - Sample IDs: 

Jt2 
f 

w)./~_ 

TSS (lL) Turbidity (500mI) __ ..,-,--_---::-__ -,--_ 
Total PCB (lL) __ fiI p SoC! '7'07 fc S Dissolved PCB (2xlL) =1N 0 50, 0 JD Ie ~ 
Toxicity (211.) i\t. 0 v Metals (500ml) ___ . _____ (/ __ _ 

Notes: ~~~~ ~(ve..- O .. S ~,\ t-. L.... .'~ ,0 TV 0-..i'0V'"'\0\ 

~ ~ ~ bc..~ €.-. - O"l~O - hl\",",,-t- ~<')f-~~ (~V1 ""' 

-t\'(te. ~.re"fs iJ<; Ho.", Cj € Ul{)~ NClr ... l--L-. 6-? A-rec_ A 

Sampling Crew: _~ e tV c.. t 5" h I- A1,,-/~< h'fU/cJrt'r-L. 5 "LtJ .DevtSvlj:a.J~ 
Chief Scientist Signature: /tfc/f<-~./ /L h}, "l~k ___ ' ____ ' _______ __ 
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E.' lelle Water QU~i \ Monitoring 
In situ D~:field Fbnn "--... j 

Dredging Location I-..::!...!~~-.rr----------------------l 
Dredging Description 1---!~.+£~~~ffi:(Qj~..l.--2-~'L:S::..c;&~~~.-------------l 

Survey Vessel ~~~~~~~~~--r-------~-------~ 
Chief Scientist f--...!~~Z':-....ll..L:,¥..;.,..j[!..:l.L:J~---------------1 

Sampling Technician ~'21J~-~{.£J~!.L..--------------------1 

In Date 9jz -;;--1 <9 G 

Paf!e I of 

Tide information 
High iOiG 

Vessel Captain 1-~.l...j2~...J,L.:s;;.£lL.:::L!:ld£2..1-~ ______________ --l 

OtherPersonnell-~_~~~~ _______ ~ _______ ~ __ --l 
Weather conditions )v /1./'\. r ,"'- G <) 0 

Low l'JS-1 
High 2-2.32. 

Low 

Station Time Latitude Longitude Water Sample Turbidity Salinity DO Temp Notes 
Number '2. J(")CaOG~,-1 depth Depth 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date:-'~.lL-...:.r;m-=-· _0 =--....------

'~eather:~r~1rT sLJ 
TIdes: f 

-1 +-4, -:) @ C2[:S& - -3'\ ? -@ f/ :£0 
~~t- ~(p @ is,)-] 

Monitoring Period: 
From: cYf 00 To: t33(j 

Tidal Stage: HWS Ebb L WS Flood 

Dredging. ActWty: ( 
J)ft~1 ) ~~~ (f"" 

.' ,~C (}.of f\JovV ()If I¢iG Ali 

tiL No; vr-cJ ~ \ r-t 0 rJ 
G. - t.J ·rrCtl\1.~011= £(jv:rb 
'-fzy--\ c\ (} -£ ~ Q.- I\-

Turbidity Summary 
Location Turbidity Sensor/water 

_ C..,1 ri) ( (NTU) D~i2ft) 
') 2>oJ\t,.... IJ-~t -L;2 M--"- ' () 
/ N IS ~ e.. + ----I.,.JL- I, t? /2 r :J 

I 
i i 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 

Date:_1J1j91~.-=-~ ___ _ 
'Veather:_~'_JJtC-(", 7 . .:....=o_5 ___ _ 

Tid~s: '. '-7 . C1 
L - 0_7 @ 0 J I (' 

_.J...f:+/+.{),JL_@._ IO...::O~/_-__ 
L - (> ' 5 ___ @-----/-6;.-'<-O-----'b::;...-__ 

l\lonitori~gPe9od: \ 
From: () € 15 To: _J (~G 
Tidal Stage: (~SfElJfu L ws (tsiqo~ Y:i? fij- e:e5 
predging Activity: 
J)~~(: J Kfuy-o Ie) AJ~u- ~_ 

1) ((xL" II'L.~ 0(12.0- rL u u 

on sheen! Debris: 

--+"<~II'>rl\---+---+----j--I---L--f' --L_ i [ 
i, I 

I ' i --;-----!..---j---
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+---+-"~'FJ4-+---. I ~ I--' - i 

---.. ...... - " .... , ! i 
+-~.----"----1l+--~-~~.LJ _! _1. __ _ 

I 
-~__+ki==i_==~~rl-_+_~+--+--l--. 

-+----'---+, -~ 
I I I [ 
i I I I 

I - -! .-- ---I -.. - -- .. -~ ... -- -r ;:~t j'-- -. 
r I , ; -. -I --~-·-··9 200 490 .;.- --

r J _ Legend (\ 

I E-~ dredge_area_a_2006 

r;:%;a dredge_area_b_2006 -

______ . _ dredge_area_c_2006 _ 
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Water Qu'~~t Monitoring 
In situ Data Field Fonn 

A 6l.. G: Pc. 1) ,.D(~cl.i .' "-'';; ~ UA- A 
v V 

Dredging Location 
Dredging Description 

Survey Vessel 
Chief Scientist 

Sampling Technician 
Vessel Captain 

Other Personnel 
Weather conditions ~(oc.J. 7~,. (74/,...-1- We...s T- c.J, Ne! 

Station Time Latitude Longitude Water Sample Turbidity 
Number. depth Depth 

1)Q",i£.- R~ { 08;6 J..1n5 Ill'! 8/.5'5-74 r;,,3' /../ t.j/ :2, / 
~{JfrL V:e.t 08 L.{ () b176'7~7J g/~C $& 6,5 ,;2. . {):J "-/9 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 
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Battelle Daily Field Summary Sheet for Water Quality Monitoring 
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Appendix B 
 

Continuous In Situ Water Quality Data  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

[This page left intentionally blank] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Note: 
A red line is indicated on each plot representing 50 NTU.  The water quality criteria for the New Bedford Harbor Environmental 
Monitoring program has been established at 50NTU above background, or natural, turbidity. The background turbidity signal in the 
river is influenced by tidal conditions, stream flow, wind, and other factors. As a result the background turbidity signal can fluctuate 
on scales from minutes to days. In general, the background turbidity signal was between 3 and 10 NTU.  The continuous data 
presented in the following plots does not subtract out background values. As a result, the 50NTU line should be viewed strictly as a 
guideline.  For example, a value of 50 NTU represents a turbidity reading that is approximately 40-47 NTU above background. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
*Shaded areas represent nights and weekends. 

 
 

Figure B-1. Turbidity Monitoring at New Bedford Harbor Superfund Site 8/14/2006 to 8/21/2006. 
 

08/15 08/16 08/17 08/18 08/19 08/20 08/21
0

50

100

150

200
Tu

rb
id

ity
 (N

TU
)

-1

0

1

2

3

4

5

6

Ti
da

l H
ei

gh
t (

ft)

North Mooring 
South Mooring 
Tidal Height 
50 NTU Reference 



 
*Shaded areas represent nights and weekends. 

 
Figure B-2. Turbidity Monitoring at New Bedford Harbor Superfund Site 8/21/2006 to 8/28/2006. 
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*Shaded areas represent nights and weekends. 

 
Figure B-3. Turbidity Monitoring at New Bedford Harbor Superfund Site 8/28/2006 to 9/4/2006. 

 

08/28 08/29 08/30 08/31 09/01 09/02 09/03 09/04
0

50

100

150

200
Tu

rb
id

ity
 (N

TU
)

-1

0

1

2

3

4

5

6

Ti
da

l H
ei

gh
t (

ft)

North Mooring 
South Mooring 
Tidal Height 
50 NTU Reference 



 
*Shaded areas represent nights and weekends. 

 
Figure B-4. Turbidity Monitoring at New Bedford Harbor Superfund Site 9/4/2006 to 9/11/2006. 
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*Shaded areas represent nights and weekends. 

 
Figure B-5. Turbidity Monitoring at New Bedford Harbor Superfund Site 9/11/2006 to 9/18/2006. 
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*Shaded areas represent nights and weekends. 

 
Figure B-6. Turbidity Monitoring at New Bedford Harbor Superfund Site 9/18/2006 to 9/25/2006. 
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*Shaded areas represent nights and weekends. 

 
Figure B-7. Turbidity Monitoring at New Bedford Harbor Superfund Site 9/25/2006 to 10/2/2006.   

09/25 09/26 09/27 09/28 09/29 09/30 10/01 10/02
0

50

100

150

200
Tu

rb
id

ity
 (N

TU
)

-1

0

1

2

3

4

5

6

Ti
da

l H
ei

gh
t (

ft)

North Mooring 
South Mooring 
Tidal Height 
50 NTU Reference 



  
*Shaded areas represent nights and weekends. 

 
Figure B-8. Turbidity Monitoring at New Bedford Harbor Superfund Site 10/2/2006 to 10/9/2006. 
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*Shaded areas represent nights and weekends. 

 
Figure B-9. Turbidity Monitoring at New Bedford Harbor Superfund Site 10/9/2006 to 10/16/2006. 
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*Shaded areas represent nights and weekends. 

 
Figure B-10. Turbidity Monitoring at New Bedford Harbor Superfund Site 10/23/2006 to 10/30/2006. 
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*Shaded areas represent nights and weekends. 

 
Figure B-11. Turbidity Monitoring at New Bedford Harbor Superfund Site 10/30/2006 to 11/6/2006. 
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*Shaded areas represent nights and weekends. 

 
Figure B-12. Turbidity Monitoring at New Bedford Harbor Superfund Site 11/6/2006 to 11/13/2006.  
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*Shaded areas represent nights and weekends. 

 
Figure B-13. Turbidity Monitoring at New Bedford Harbor Superfund Site 11/13/2006 to 11/20/2006. 
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Appendix C 
 

Total and Dissolved PCB Analytical Data  
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
2,4'-Dicb (PCB 8) 34883-43-7 0.5186 UG/L D 0.2746 UG/L D 0.1518 UG/L D 0.0935 UG/L D
2,2',5-Tricb (PCB 18) 37680-65-2 0.7721 UG/L D 0.4583 UG/L D 0.2214 UG/L D 0.1046 UG/L D
2,4,4'-Tricb (PCB 28) 7012-37-5 0.6152 UG/L D 0.3721 UG/L D 0.2125 UG/L D 0.0638 UG/L D
2,2',3,5'-Tetracb (PCB 44) 41464-39-5 0.1925 UG/L D 0.1217 UG/L D 0.0657 UG/L D 0.0175 UG/L D
2,2',5,5'-Tetracb (PCB 52) 35693-99-3 0.6703 UG/L D 0.4013 UG/L D 0.2037 UG/L D 0.05 UG/L D
2,3',4,4'-Tetracb (PCB 66) 32598-10-0 0.0443 UG/L D 0.0245 UG/L D 0.0159 UG/L D 0.0009 UG/L D
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2 0.0977 UG/L D 0.0534 UG/L D 0.0365 UG/L D 0.0028 UG/L D
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4 0.0035 UG/L Dp 0.0029 UG/L Dp 0.0027 UG/L Dp 0.0009 UG/L DU
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6 0.0438 UG/L D 0.0292 UG/L D 0.022 UG/L D 0.0031 UG/L D
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3 0.0035 UG/L D 0.0028 UG/L D 0.0025 UG/L D 0.0009 UG/L DU
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2 0.0279 UG/L D 0.0178 UG/L D 0.0138 UG/L D 0.0021 UG/L D
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1 0.0544 UG/L D 0.0327 UG/L D 0.0243 UG/L D 0.0022 UG/L D
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6 0.0045 UG/L D 0.0039 UG/L Dp 0.0031 UG/L Dp 0.0009 UG/L DU
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3 0.0056 UG/L Dp 0.0037 UG/L Dp 0.003 UG/L Dp 0.0005 UG/L DpJ
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0 0.0078 UG/L D 0.004 UG/L Dp 0.0027 UG/L Dp 0.0009 UG/L DU
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2 0.0021 UG/L Dp 0.0021 UG/L Dp 0.0017 UG/L Dp 0.0009 UG/L DU
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9 0.0028 UG/L Dp 0.0028 UG/L Dp 0.0023 UG/L Dp 0.0009 UG/L DU
DecaCB (PCB 209) 2051-24-3 0.0022 UG/L Dp 0.0024 UG/L Dp 0.0008 UG/L DU 0.0009 UG/L DU
Sum of 18 NOAA Congeners 
(SUM 18 CONG) 3.1 UG/L 1.8 UG/L 0.99 UG/L 0.34 UG/L

REF081406 BOUND081406REF081406 BOUND081406
8/14/2006 8/14/20068/14/2006 8/14/2006

TOTAL TOTALDISS DISS
SA SASA SA
WQ-TPC-001-081406 WQ-TPC-002-081406WQ-DPC-001-081406 WQ-DPC-002-081406

Page 1 of 12



Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
0.1084 UG/L D 0.0798 UG/L D 0.1472 UG/L D 0.1047 UG/L D
0.1638 UG/L D 0.1007 UG/L D 0.1693 UG/L D 0.128 UG/L D
0.1684 UG/L D 0.0673 UG/L D 0.2047 UG/L D 0.0957 UG/L D
0.0576 UG/L D 0.0177 UG/L D 0.0887 UG/L D 0.0251 UG/L D
0.1697 UG/L D 0.0513 UG/L D 0.2584 UG/L D 0.0729 UG/L D
0.0165 UG/L D 0.0015 UG/L D 0.0307 UG/L D 0.0027 UG/L D
0.0351 UG/L D 0.0024 UG/L D 0.0694 UG/L D 0.0045 UG/L D
0.0027 UG/L Dp 0.0008 UG/L DU 0.0038 UG/L Dp 0.0013 UG/L Dp
0.0233 UG/L D 0.0025 UG/L D 0.0436 UG/L D 0.0034 UG/L D
0.0025 UG/L D 0.0008 UG/L DU 0.0036 UG/L D 0.0008 UG/L DU
0.014 UG/L D 0.0016 UG/L D 0.023 UG/L D 0.0021 UG/L D

0.0245 UG/L D 0.0014 UG/L D 0.0431 UG/L D 0.0018 UG/L D
0.0025 UG/L Dp 0.0008 UG/L DU 0.0048 UG/L D 0.0008 UG/L DU
0.0031 UG/L Dp 0.0008 UG/L DU 0.0052 UG/L D 0.0008 UG/L DU
0.0028 UG/L Dp 0.0008 UG/L DU 0.0051 UG/L D 0.0008 UG/L DU
0.0016 UG/L Dp 0.0008 UG/L DU 0.0019 UG/L Dp 0.0008 UG/L DU
0.0022 UG/L Dp 0.0008 UG/L DU 0.0025 UG/L Dp 0.0008 UG/L DU
0.0007 UG/L DU 0.0008 UG/L DU 0.002 UG/L Dp 0.0008 UG/L DU

0.8 UG/L 0.33 UG/L 1.1 UG/L 0.44 UG/L

300081406 600081406300081406 600081406
8/14/2006 8/14/20068/14/2006 8/14/2006

TOTAL TOTALDISS DISS
SA SASA SA
WQ-TPC-003-081406 WQ-TPC-004-081406WQ-DPC-003-081406 WQ-DPC-004-081406
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
0.1219 UG/L D 0.0968 UG/L D 0.7968 UG/L D 0.2529 UG/L D
0.222 UG/L D 0.1297 UG/L D 1.0222 UG/L D 0.3585 UG/L D

0.3039 UG/L D 0.1075 UG/L D 0.8767 UG/L D 0.2701 UG/L D
0.1005 UG/L D 0.0325 UG/L D 0.4422 UG/L D 0.0735 UG/L D
0.3595 UG/L D 0.0884 UG/L D 1.1146 UG/L D 0.2517 UG/L D
0.0305 UG/L D 0.0051 UG/L D 0.0715 UG/L D 0.0083 UG/L D
0.0675 UG/L D 0.0065 UG/L D 0.1441 UG/L D 0.0173 UG/L D
0.0053 UG/L Dp 0.0012 UG/L Dp 0.0071 UG/L Dp 0.0012 UG/L DU
0.0429 UG/L D 0.0045 UG/L D 0.0917 UG/L D 0.0099 UG/L D
0.0046 UG/L D 0.0012 UG/L DU 0.0138 UG/L Dp 0.0012 UG/L DU
0.0314 UG/L D 0.0054 UG/L Dp 0.0727 UG/L D 0.0094 UG/L Dp
0.0523 UG/L D 0.0031 UG/L D 0.1273 UG/L D 0.0089 UG/L D
0.0062 UG/L D 0.0012 UG/L DU 0.0264 UG/L Dp 0.0012 UG/L DU
0.0065 UG/L D 0.0012 UG/L DU 0.0142 UG/L D 0.001 UG/L DpJ
0.0068 UG/L D 0.0012 UG/L DU 0.0226 UG/L Dp 0.0009 UG/L DpJ
0.0017 UG/L Dp 0.0012 UG/L DU 0.0038 UG/L D 0.0012 UG/L DU
0.0022 UG/L Dp 0.0012 UG/L DU 0.0087 UG/L Dp 0.0012 UG/L DU
0.0017 UG/L Dp 0.0012 UG/L DU 0.0104 UG/L Dp 0.0012 UG/L DU

1.4 UG/L 0.48 UG/L 4.9 UG/L 1.3 UG/L

REF081606 BOUND081606REF081606 BOUND081606
8/16/2006 8/16/20068/16/2006 8/16/2006

TOTAL TOTALDISS DISS
SA SASA SA
WQ-TPC-001-081606 WQ-TPC-002-081606WQ-DPC-001-081606 WQ-DPC-002-081606
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit
Fin
Q Result Unit FinQ Result Unit FinQ

0.8506 UG/L D 0.1115 UG/L D 0.8006 UG/L D 0.4909 UG/L D
1.0718 UG/L D 0.2785 UG/L D 0.603 UG/L D 0.5655 UG/L D
0.8783 UG/L D 0.3556 UG/L D 0.8518 UG/L D 0.2736 UG/L D
0.3448 UG/L D 0.0912 UG/L D 0.4383 UG/L Dp 0.1106 UG/L D
1.3161 UG/L D 0.4401 UG/L D 1.1592 UG/L D 0.327 UG/L D
0.0675 UG/L D 0.0095 UG/L D 0.0683 UG/L D 0.0129 UG/L D
0.1844 UG/L D 0.0181 UG/L D 0.1833 UG/L D 0.0289 UG/L D
0.0079 UG/L Dp 0.0013 UG/L Dp 0.0068 UG/L Dp 0.0014 UG/L Dp
0.0896 UG/L D 0.0103 UG/L D 0.0903 UG/L D 0.015 UG/L D
0.0076 UG/L D 0.0011 UG/L DU 0.007 UG/L D 0.0015 UG/L D
0.0816 UG/L D 0.0107 UG/L Dp 0.0762 UG/L D 0.0129 UG/L D
0.1412 UG/L D 0.0104 UG/L D 0.1366 UG/L D 0.0167 UG/L D
0.0122 UG/L D 0.0011 UG/L DU 0.013 UG/L D 0.0018 UG/L Dp
0.0153 UG/L D 0.0012 UG/L Dp 0.0164 UG/L D 0.0019 UG/L Dp
0.0233 UG/L D 0.0013 UG/L Dp 0.0222 UG/L D 0.0028 UG/L Dp
0.003 UG/L D 0.0011 UG/L DU 0.0031 UG/L D 0.0011 UG/L Dp

0.0039 UG/L Dp 0.0011 UG/L DU 0.0054 UG/L Dp 0.0015 UG/L Dp
0.0021 UG/L Dp 0.0011 UG/L DU 0.0023 UG/L Dp 0.001 UG/L DU

5.1 UG/L 1.3 UG/L 4.5 UG/L 1.9 UG/L

300081606 300081606300081606 300081606
8/16/2006 8/16/20068/16/2006 8/16/2006

DISS TOTALTOTAL DISS
SA REPSA REP
WQ-DPC-003-081606 WQ-TPC-003-081606-DUPWQ-TPC-003-081606 WQ-DPC-003-081606-DUP
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
0.3222 UG/L D 0.306 UG/L D 2.0772 UG/L D 0.556 UG/L D
0.4909 UG/L D 0.3791 UG/L D 3.3159 UG/L D 0.602 UG/L D
0.5114 UG/L D 0.211 UG/L D 3.3881 UG/L D 0.3413 UG/L D
0.1821 UG/L D 0.0574 UG/L 1.4127 UG/L D 0.1057 UG/L D
0.5862 UG/L D 0.166 UG/L D 5.5406 UG/L D 0.3742 UG/L D
0.0471 UG/L 0.0073 UG/L 0.2813 UG/L D 0.0141 UG/L
0.1092 UG/L D 0.0122 UG/L 0.8239 UG/L D 0.0355 UG/L
0.0056 UG/L p 0.0007 UG/L p 0.0262 UG/L p 0.001 UG/L p
0.0609 UG/L 0.0063 UG/L 0.5416 UG/L D 0.0173 UG/L
0.0048 UG/L 0.0007 UG/L p 0.0275 UG/L p 0.0016 UG/L
0.0445 UG/L 0.0034 UG/L 0.3447 UG/L D 0.013 UG/L
0.085 UG/L 0.0049 UG/L 0.6257 UG/L D 0.0197 UG/L

0.0079 UG/L 0.0007 UG/L p 0.0614 UG/L p 0.0015 UG/L
0.0093 UG/L 0.0004 UG/L pJ 0.0787 UG/L p 0.0018 UG/L
0.0114 UG/L 0.0004 UG/L pJ 0.078 UG/L D 0.0025 UG/L
0.0018 UG/L 0.0005 UG/L U 0.0104 UG/L p 0.0011 UG/L p
0.0018 UG/L p 0.0005 UG/L U 0.0133 UG/L p 0.001 UG/L p
0.0009 UG/L p 0.0005 UG/L U 0.0043 UG/L p 0.0007 UG/L p

2.5 UG/L 1.2 UG/L 19 UG/L 2.1 UG/L

SOUTHR082806 50NTU082806SOUTHR082806 50NTU082806
8/28/2006 8/28/20068/28/2006 8/28/2006

TOTAL TOTALDISS DISS
SA SASA SA
WQ-TPC-001-082806 WQ-TPC-002-082806WQ-DPC-001-082806 WQ-DPC-002-082806
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
0.5903 UG/L D 0.3223 UG/L D 0.3954 UG/L D 0.2056 UG/L D
0.9557 UG/L D 0.3523 UG/L D 0.4392 UG/L D 0.2108 UG/L D
0.882 UG/L D 0.1805 UG/L D 0.3703 UG/L D 0.163 UG/L D

0.3763 UG/L D 0.0615 UG/L 0.1139 UG/L D 0.0561 UG/L D
1.3136 UG/L D 0.1666 UG/L D 0.3651 UG/L D 0.1555 UG/L D
0.0688 UG/L 0.0083 UG/L 0.0343 UG/L D 0.0149 UG/L D
0.202 UG/L D 0.0134 UG/L 0.0603 UG/L D 0.0235 UG/L D

0.0079 UG/L p 0.0007 UG/L p 0.0056 UG/L Dp 0.0021 UG/L Dp
0.1387 UG/L D 0.0075 UG/L 0.0401 UG/L D 0.0163 UG/L D
0.0073 UG/L 0.0007 UG/L p 0.004 UG/L D 0.0017 UG/L D
0.0945 UG/L p 0.0069 UG/L p 0.0241 UG/L D 0.0091 UG/L D
0.1589 UG/L D 0.0056 UG/L 0.0413 UG/L D 0.0155 UG/L D
0.0149 UG/L p 0.0009 UG/L p 0.0034 UG/L D 0.0015 UG/L Dp
0.0183 UG/L p 0.0006 UG/L p 0.0048 UG/L D 0.0018 UG/L Dp
0.0243 UG/L p 0.0004 UG/L J 0.0047 UG/L D 0.0015 UG/L D
0.0046 UG/L p 0.0006 UG/L U 0.0014 UG/L Dp 0.0009 UG/L Dp
0.0048 UG/L p 0.0006 UG/L U 0.0018 UG/L Dp 0.0013 UG/L Dp
0.0015 UG/L 0.0006 UG/L U 0.0013 UG/L Dp 0.0011 UG/L Dp

4.9 UG/L 1.1 UG/L 1.9 UG/L 0.88 UG/L

25NTU082806 25NTU082806 1NTU091906 1NTU091906
8/28/2006 8/28/2006 9/19/2006 9/19/2006

TOTAL DISS TOTAL DISS
SA SA SA SA
WQ-TPC-003-082806 WQ-DPC-003-082806 WQ-TPC-001-091906 WQ-DPC-001-091906
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
5.4142 UG/L D 1.8178 UG/L D 2.4142 UG/L D 0.9705 UG/L D
6.8231 UG/L D 1.171 UG/L D 2.8582 UG/L D 0.6774 UG/L D
6.5643 UG/L D 0.4751 UG/L D 2.2552 UG/L D 0.2694 UG/L D
2.7497 UG/L D 0.1124 UG/L D 0.9307 UG/L D 0.0775 UG/L D
8.2866 UG/L D 0.4137 UG/L D 3.601 UG/L D 0.3242 UG/L D
1.4684 UG/L D 0.022 UG/L D 0.3055 UG/L D 0.0139 UG/L D
1.6581 UG/L D 0.0162 UG/L D 0.4496 UG/L D 0.0139 UG/L D
0.2543 UG/L Dp 0.0018 UG/L Dp 0.0449 UG/L Dp 0.0016 UG/L Dp
1.2353 UG/L D 0.0099 UG/L D 0.3144 UG/L D 0.0087 UG/L D
0.0799 UG/L Dp 0.0012 UG/L D 0.0229 UG/L Dp 0.0011 UG/L D
0.7576 UG/L D 0.0046 UG/L D 0.1958 UG/L D 0.0053 UG/L D
1.2104 UG/L D 0.0065 UG/L D 0.3311 UG/L D 0.0075 UG/L D
0.0887 UG/L Dp 0.0013 UG/L Dp 0.0292 UG/L Dp 0.0011 UG/L Dp
0.1347 UG/L Dp 0.0008 UG/L DpJ 0.043 UG/L Dp 0.0009 UG/L DpJ
0.1389 UG/L Dp 0.0005 UG/L DpJ 0.0593 UG/L Dp 0.0007 UG/L DpJ
0.0148 UG/L Dp 0.0011 UG/L DU 0.0061 UG/L D 0.001 UG/L DU
0.0181 UG/L Dp 0.0015 UG/L Dp 0.0082 UG/L Dp 0.0014 UG/L Dp
0.0074 UG/L Dp 0.0011 UG/L DU 0.0043 UG/L Dp 0.001 UG/L DU

37 UG/L 4.1 UG/L 14 UG/L 2.4 UG/L

25NTU09190650NTU091906 25NTU09190650NTU091906
9/19/20069/19/2006 9/19/20069/19/2006

DISSTOTAL TOTALDISS
SASA SASA
WQ-DPC-003-091906WQ-TPC-002-091906 WQ-TPC-003-091906WQ-DPC-002-091906
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
36.5802 UG/L D 2.4943 UG/L D 3.4626 UG/L D 2.0431 UG/L D
48.4419 UG/L D 1.6969 UG/L D 4.7199 UG/L D 1.6811 UG/L D
40.2884 UG/L D 0.6812 UG/L D 3.9345 UG/L D 0.716 UG/L D
14.4464 UG/L D 0.1328 UG/L D 1.3607 UG/L D 0.1747 UG/L D
53.0245 UG/L D 0.619 UG/L D 4.4809 UG/L D 0.5314 UG/L D
6.6374 UG/L D 0.0194 UG/L D 0.3325 UG/L Dp 0.0342 UG/L Dp
8.5996 UG/L D 0.0178 UG/L D 0.5182 UG/L D 0.0095 UG/L DJ
1.3748 UG/L Dp 0.0015 UG/L Dp 0.0952 UG/L DU 0.019 UG/L DU
6.6537 UG/L D 0.0108 UG/L D 0.2979 UG/L D 0.0192 UG/L DU
0.1272 UG/L Dp 0.0013 UG/L D 0.0962 UG/L DU 0.0192 UG/L DU
4.355 UG/L D 0.0059 UG/L D 0.2161 UG/L D 0.0192 UG/L DU

6.9396 UG/L D 0.0088 UG/L D 0.3467 UG/L D 0.0192 UG/L DU
0.2688 UG/L Dp 0.0014 UG/L Dp 0.0962 UG/L DU 0.0192 UG/L DU
0.5985 UG/L D 0.0009 UG/L DpJ 0.024 UG/L DpJ 0.0192 UG/L DU
0.6339 UG/L D 0.0009 UG/L DpJ 0.0952 UG/L DU 0.019 UG/L DU
0.1248 UG/L Dp 0.0011 UG/L DU 0.0962 UG/L DU 0.0192 UG/L DU
0.1807 UG/L Dp 0.0015 UG/L Dp 0.0952 UG/L DU 0.019 UG/L DU
0.0401 UG/L Dp 0.0011 UG/L DU 0.0952 UG/L DU 0.019 UG/L DU

230 UG/L 5.7 UG/L 20 UG/L 5.2 UG/L

75NTU091906 75N10090675NTU091906 75N100906
9/19/2006 10/9/20069/19/2006 10/9/2006

DISS TOTALTOTAL DISS
SA SASA SA
WQ-DPC-004-091906 WQ-TPC-001-100906WQ-TPC-004-091906 WQ-DPC-001-100906
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
3.3734 UG/L D 0.0219 UG/L DU 1.8391 UG/L D 2.1899 UG/L D
8.2917 UG/L D 0.0666 UG/L Dp 2.3361 UG/L D 1.7964 UG/L D

11.3165 UG/L D 0.0595 UG/L D 2.1193 UG/L D 0.8596 UG/L D
6.7228 UG/L D 0.0912 UG/L D 0.8119 UG/L D 0.2085 UG/L D

16.0066 UG/L D 0.2387 UG/L D 1.9352 UG/L D 0.5585 UG/L D
3.6724 UG/L D 0.096 UG/L Dp 0.4905 UG/L D 0.0395 UG/L Dp
4.6752 UG/L D 0.0122 UG/L DpJ 0.4637 UG/L D 0.0187 UG/L DJ
0.4717 UG/L DU 0.0216 UG/L DU 0.0962 UG/L DU 0.0192 UG/L DU
3.2407 UG/L D 0.0219 UG/L DU 0.3213 UG/L D 0.0037 UG/L DpJ
0.4764 UG/L DU 0.0219 UG/L DU 0.0971 UG/L DU 0.0194 UG/L DU
1.2473 UG/L D 0.0219 UG/L DU 0.1181 UG/L D 0.0194 UG/L DU
3.1812 UG/L D 0.0219 UG/L DU 0.2263 UG/L D 0.0194 UG/L DU
0.4764 UG/L DU 0.0219 UG/L DU 0.0971 UG/L DU 0.0194 UG/L DU
0.4764 UG/L DU 0.0219 UG/L DU 0.0117 UG/L DpJ 0.0194 UG/L DU
0.4717 UG/L DU 0.0216 UG/L DU 0.0962 UG/L DU 0.0192 UG/L DU
0.4764 UG/L DU 0.0219 UG/L DU 0.0971 UG/L DU 0.0194 UG/L DU
0.4717 UG/L DU 0.0216 UG/L DU 0.0962 UG/L DU 0.0192 UG/L DU
0.4717 UG/L DU 0.0216 UG/L DU 0.0962 UG/L DU 0.0192 UG/L DU

62 UG/L 0.56 UG/L 11 UG/L 5.7 UG/L

25S10090625S100906 25S2100906 25S2100906
10/9/200610/9/2006 10/9/2006 10/9/2006

DISSTOTAL TOTAL DISS
SASA SA SA
WQ-DPC-002-100906WQ-TPC-002-100906 WQ-DPC-003-100906WQ-TPC-003-100906
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
1.8628 UG/L D 0.685 UG/L D 0.5227 UG/L D 0.341 UG/L D
2.2523 UG/L D 0.6924 UG/L D 0.6257 UG/L D 0.3809 UG/L D
1.8874 UG/L D 0.3867 UG/L D 0.4527 UG/L D 0.2061 UG/L D
0.6284 UG/L D 0.0928 UG/L D 0.1619 UG/L D 0.0718 UG/L D

1.7 UG/L D 0.2652 UG/L D 0.3688 UG/L D 0.1584 UG/L D
0.2476 UG/L Dp 0.0313 UG/L Dp 0.0654 UG/L D 0.0254 UG/L Dp
0.2764 UG/L D 0.0066 UG/L DJ 0.0944 UG/L D 0.0217 UG/L D
0.0952 UG/L DU 0.0192 UG/L DU 0.0007 UG/L DpJ 0.0098 UG/L DU
0.1672 UG/L D 0.0194 UG/L DU 0.0612 UG/L D 0.0091 UG/L DpJ
0.0962 UG/L DU 0.0194 UG/L DU 0.0124 UG/L DU 0.0099 UG/L DU
0.0645 UG/L DpJ 0.0194 UG/L DU 0.0263 UG/L D 0.0025 UG/L DpJ
0.1324 UG/L D 0.0194 UG/L DU 0.0549 UG/L D 0.0089 UG/L DpJ
0.0962 UG/L DU 0.0194 UG/L DU 0.0006 UG/L DpJ 0.0099 UG/L DU
0.0962 UG/L DU 0.0194 UG/L DU 0.0039 UG/L DpJ 0.0099 UG/L DU
0.0952 UG/L DU 0.0192 UG/L DU 0.0016 UG/L DpJ 0.0098 UG/L DU
0.0962 UG/L DU 0.0194 UG/L DU 0.0124 UG/L DU 0.0099 UG/L DU
0.0952 UG/L DU 0.0192 UG/L DU 0.0123 UG/L DU 0.0098 UG/L DU
0.0952 UG/L DU 0.0192 UG/L DU 0.0123 UG/L DU 0.0098 UG/L DU

9.2 UG/L 2.2 UG/L 2.4 UG/L 1.2 UG/L

200S1090906 SOUTHR101606200S1090906 SOUTHR101606
10/9/2006 10/16/200610/9/2006 10/16/2006

TOTAL DISSDISS TOTAL
SA SASA SA

WQ-TPC-001-101606WQ-DPC-004-100906WQ-TPC-004-100906 WQ-DPC-001-101606
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Individual Congener and Sum of Congeners Results

Station ID Station ID
Collected Collected
Fraction Fraction
QC Code QC Code
Sample ID Sample ID

Param Name Param Code
2,4'-Dicb (PCB 8) 34883-43-7
2,2',5-Tricb (PCB 18) 37680-65-2
2,4,4'-Tricb (PCB 28) 7012-37-5
2,2',3,5'-Tetracb (PCB 44) 41464-39-5
2,2',5,5'-Tetracb (PCB 52) 35693-99-3
2,3',4,4'-Tetracb (PCB 66) 32598-10-0
2,2',4,5,5'-Pentacb (PCB 101) 37680-73-2
2,3,3',4,4'-Pentacb (PCB 105) 32598-14-4
2,3',4,4',5-Pentacb (PCB 118) 31508-00-6
2,2',3,3',4,4'-Hexacb (PCB 128) 38380-07-3
2,2',3,4,4',5'-Hexacb (PCB 138) 35065-28-2
2,2',4,4',5,5'-Hexacb (PCB 153) 35065-27-1
2,2',3,3',4,4',5-Heptacb (PCB 170) 35065-30-6
2,2',3,4,4',5,5'-Heptacb (PCB 180) 35065-29-3
2,2',3,4',5,5',6-Heptacb (PCB 187) 52663-68-0
2,2',3,3',4,4',5,6-Octacb (PCB 195) 52663-78-2
2,2',3,3',4,4',5,5',6-Nonacb (PCB 206) 40186-72-9
DecaCB (PCB 209) 2051-24-3
Sum of 18 NOAA Congeners 
(SUM 18 CONG)

Result Unit FinQ Result Unit FinQ Result Unit FinQ Result Unit FinQ
0.6205 UG/L D 0.4977 UG/L D 4.8438 UG/L D 2.1941 UG/L D
0.7272 UG/L D 0.7622 UG/L D 6.0945 UG/L D 1.9325 UG/L D
0.5453 UG/L D 0.4004 UG/L D 4.9166 UG/L D 1.1539 UG/L D
0.1998 UG/L D 0.204 UG/L D 2.0637 UG/L D 0.4359 UG/L D
0.4389 UG/L D 0.4254 UG/L D 4.2743 UG/L D 0.9946 UG/L D
0.0877 UG/L D 0.0499 UG/L D 1.166 UG/L D 0.2421 UG/L D
0.1128 UG/L D 0.0794 UG/L D 1.4782 UG/L D 0.2109 UG/L D
0.0012 UG/L DpJ 0.0003 UG/L DpJ 0.017 UG/L DpJ 0.0495 UG/L DU
0.0739 UG/L D 0.0349 UG/L D 1.0401 UG/L D 0.0971 UG/L D
0.0123 UG/L DU 0.0099 UG/L DU 0.0097 UG/L DpJ 0.05 UG/L DU
0.0335 UG/L D 0.017 UG/L D 0.5056 UG/L D 0.0067 UG/L DpJ
0.0639 UG/L D 0.0466 UG/L D 0.8415 UG/L D 0.079 UG/L D
0.001 UG/L DpJ 0.0099 UG/L DU 0.0481 UG/L DpJ 0.05 UG/L DU

0.0052 UG/L DpJ 0.003 UG/L DpJ 0.08 UG/L Dp 0.05 UG/L DU
0.003 UG/L DpJ 0.0022 UG/L DpJ 0.0658 UG/L Dp 0.0495 UG/L DU

0.0123 UG/L DU 0.0099 UG/L DU 0.0486 UG/L DU 0.05 UG/L DU
0.0121 UG/L DU 0.0098 UG/L DU 0.0481 UG/L DU 0.0495 UG/L DU
0.0121 UG/L DU 0.0098 UG/L DU 0.0481 UG/L DU 0.0495 UG/L DU

2.9 UG/L 2.5 UG/L 27 UG/L 7.4 UG/L

SOUTHR101606 25NTU101606SOUTHR101606 25NTU101606
10/16/2006 10/16/200610/16/2006 10/16/2006

DISS DISSTOTAL TOTAL
REP SAREP SA

WQ-DPC-002-101606WQ-TPC-001-101606-DUP WQ-DPC-001-101606-DUP WQ-TPC-002-101606
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Qualifiers:

D Dilution run.  Initial run outside linear range of instrument
J Analyte detected below the sample specific reporting limit
p The relative percent difference (RPD) between the values obtained from the dual columns is >40%.
U Analyte not detected at 3:1 signal:noise ratio.  Reporting limit is reported.
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Biomonitoring of Surface Water Samples
New Bedford Harbor, New Bedford, Massachusetts 

Fall 2006

1.0 INTRODUCTION

This report provides a summarization of data generated from a series  of acute and chronic exposure
screening assays evaluating surface water samples collected from New Bedford Harbor. Toxicity tests were
conducted on grab surface water samples collected from the specified areas in the harbor. Assay design
included a laboratory control treatment and one or more surface water samples. Samples were evaluated “As
Received” without dilutions. Assays were conducted based on water quality levels in the vicinity of dredging
operations. Samples were collected  by Battelle personnel from the Duxbury, Massachusetts office. Testing
was based on programs and protocols developed by the US EPA (2002) and included the following assays;
modified 2 day acute and 7 day chronic assays conducted with the mysid shrimp, Americamysis bahia, and
the red macro alga, Champia parvula, and  60 minute chronic fertilization assays conducted with the purple
sea urchin, Arbacia punctulata. All mysid and urchin fertilization assays and a portion of the algal assays were
conducted by ESI at its Hampton, New Hampshire facility. Additionally, the algal assays were conducted by
the Saskatchewan Research Council, SRC, Saskatoon, Saskatchewan, Canada.

2.0 MATERIALS AND METHODS

2.1 General Methods

Toxicological and analytical protocols used in this program followed procedures primarily designed
by the EPA to provide standard approaches for the evaluation of toxicological effects of discharges on aquatic
organisms, and for the analysis of water samples.

2.2 Test Species

A. bahia, #5 days, were obtained from cultures maintained by Aquatic Research Organisms (ARO),
Hampton, New Hampshire. Juvenile shrimp were collected daily, isolated, and placed in a rearing tank for up
to 6 days. Holding tanks were maintained in a flow-through culture mode at a temperature of 25±2°C. At the
start of the assays the mysids were 7 days old.  Juveniles were fed #24 hour old brine shrimp on a daily basis.
Water temperature, salinity, and pH were monitored on a daily basis. Prior to testing organisms were siphoned
from the rearing tanks to a holding vessel, and then transferred to test chambers using a large bore pipet,
minimizing the amount of water added to test solutions.

A. punctulata adults were from cultures maintained by ESI. Original stock was obtained from
commercial supply. Male and female urchins are maintained in separate chambers as recommended by
protocol (EPA 2002) and ESI. Adult urchins were induced to spawn by the injection of a potassium chloride
solution. The viability of gametes obtained was determined prior to their addition to the test solutions. Eggs
and/or sperm that would not result in a fertilized egg were rejected from the pool of gametes used in the assay.

C. parvula biomass was obtained from stock cultures maintained by the Saskatchewan Research
Council. Original stocks were obtained from the University of Texas algal collection. The male and female
plants are maintained in separate culture vessels under sterile conditions. Algal cultures were maintained on
an orbital shaker (100 rpm) at 23±2°C under 16 hour light : 8 hours dark at 40 to 75 foot candles light intensity.
Cultures are “cropped” and transferred to fresh nutrient solutions on a weekly basis.

2.3 Surface Water Samples and Laboratory Control Water

Grab surface water samples were collected by Battelle staff on four occasions in the Harbor, Table
1. Samples were placed in polyethylene cubitainers for shipment to the laboratory. Two,  2.5 gallon cubitainers
were collected for each of the chronic assays. Prior to testing, samples were evaluated to document salinity,
conductivity, and total residual chlorine. Total residual chlorine was measured by amperometric titration (MDL
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0.05 mg/L). Prior to use in the assays the salinity of the samples was adjusted, if necessary, to predetermined
levels using artificial sea salts for A. bahia and A. punctulata assays, and GP-2 salts (EPA 2002) for the C.
parvula assays. The salinity of samples for the A. bahia acute and chronic exposure assays were adjusted
to 25±2‰ while samples used for the A. punctulata and C. parvula assays were adjusted to 30±2‰.  Samples
with as received salinity above these levels were not adjusted.

Laboratory control water used for mysid and sea urchin assays was collected from the
Hampton/Seabrook Estuary. This water is classified as SA-1 and has been used to culture marine test
organisms since 1981. The laboratory control water used in the algal assay, collected from Rye, New
Hampshire, is the same water used in culture maintenance.  Prior to use, seawater used in the algal assays
was filtered through glass fiber filters and sterilized.  Dilution water used in the algal assays conducted by SRC
was natural seawater collected from the West Coast of Canada. Salinity of the surface water samples was
adjusted using commercial sea salts. 

2.4 Bioassays

2.4.1 Americamysis bahia Modified Acute and Chronic Exposure Bioassays

Modified acute and chronic exposure screening assays were conducted in a static renewal test mode
with renewals made at 24-hour intervals. The 7 day assays were conducted at a temperature of 26±1°C with
a photoperiod of 16:8 hours light:dark. Mysids were maintained in 250 mL beakers containing 150 mL of test
solution. Approximately 100 mL of the test solution were replaced each day. The assay incorporated 8
replicates with 5 organisms/replicate. Survival and dissolved oxygen were measured daily in each replicate
prior to test solution renewal. Salinity, temperature and pH were recorded in a composite sample of the “old”
test solution and in the “new” test solution prior to being added to the test chamber. Incubator temperatures
were also recorded on a daily basis.  

During the test, mysids were fed #24 hour old Artemia nauplii. On Day 7 of the assay, surviving mysids
were removed from test solutions, rinsed to remove any surface detritus and salts, and transferred to tared
foils and dried for 24 hours at 103°C.  Foils were weighed to the nearest 0.01 mg. Mean dry weights per
individual were obtained by dividing the net dry weight of all surviving organisms by the number of organisms
added at the start of the assay.

2.4.2 Arbacia punctulata Chronic Exposure Fertilization Assays

 Gametes were obtained by potassium chloride injection to induce spawning. Sperm were collected
dry, diluted to achieve a concentration of approximately 5.0 x 107 sperm/mL in the surface water treatments.
Actual sperm concentrations are provided on laboratory bench sheets in Appendix A.  Sperm solutions were
added to 5 mL aliquots of each sample being evaluated and allowed to remain in the test solutions for 60
minutes before the addition of unfertilized eggs. Each treatment incorporated a total of four (4) replicates. After
20 minutes exposure the assay was terminated by the addition of 0.2 mL of preservative. Aliquots of preserved
solution were counted to determine numbers of fertilized and unfertilized eggs. Fertilization was accepted
based on the presence or absence of a fertilization membrane around the egg.

2.4.3 Champia parvula Modified Acute and Chronic  Exposure Assays

The 7 day red algae assay was conducted with a 2 day exposure period to the surface waters and
laboratory control treatments. Each treatment used four replicates with five female branches and one male
branch per replicate. Temperature was maintained at 23±1°C. The light source was cool white and fluorescent
bulbs set on a 16:8 hours light:dark cycle, with a light intensity of 40 to 75 foot candles. Light intensity was
checked at the start of each assay. Temperatures were monitored on a daily basis. Test chambers were 200
mL borosilicate glass fleakers.  After 2 days exposure, female branch tips were transferred to approximately
100 mL of recovery medium with added nutrients and allowed to recover and mature for 5 days. During
transfer, plants were examined to determine the physical condition of the individual branches. Branches
showing signs of degeneration were noted and used to establish an acute endpoint. After the recovery period,
the number of cystocarps (reproductive bodies) on each female branch were counted.
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2.5 Data Analysis

Statistical analysis of acute and chronic exposure data was completed using CETIS, Comprehensive
Environmental Toxicity Testing System, software.  The program computes acute and chronic exposure
endpoints based on EPA decision tree guidelines specified in individual test methods. For chronic exposure
endpoints statistical significance was accepted at % <0.05.

2.6 Quality Control

As part of the laboratory quality control program, standard reference toxicant assays are conducted
on a regular basis for each test species. These results, summarized in Table 10, provide relative health and
response data while allowing for comparison with historic data sets. Review of reference toxicant data
associated with the August and September 2006 Arbacia punctulata test documents that the fertilization C-
NOEC, 5.0 mg/L copper,  was outside the acceptable range of 20 to 80 mg/L copper. The acceptable NOEC
range for this assay is defined as ±1 concentration of the central tendency. For the same series of assays the
fertilization IC-25 was within the acceptable range of for the endpoint.  A review of the data collected with the
urchin development assays documented no deviation from protocol and no changes in the analysis technique
used in the assessment of fertilization.

2.7 Protocol Deviations and Unacceptable Assays

Review of data collected from the four sets of assays conducted during the monitoring period
documented no protocol deviations. 

3.0 RESULTS SUMMARY

Table 2 provides a summary of test acceptability for the six rounds of assays conducted during this
monitoring period. Tables 3-8 provide summaries of survival, growth, development and reproduction endpoints
and associated statistical analyses. Table 9 provides a summary of basic water quality data associated with
the assays.   Support data, including laboratory bench sheets, are provided in Appendix A.

4.0 REFERENCES

APHA.  1998.  Standard Methods for the Examination of Water and Wastewater, 20th edition. Washington D.C.

US EPA. 2002. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms.
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US EPA. 2002. Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters
 to Freshwater Organisms. Fourth Edition. EPA-821-R-02-013.
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Table 1. Summary of Sample Collection Data. New Bedford Harbor Surface Water
Monitoring Program. Fall 2006.

Sample ID Lab Code Collected Received Temperature
°C

WQ-TOX-001-081406 14877-001 08/14/06 0849 08/14/06 1510 4

WQ-TOX-002-081406 14877-002 08/14/06 1305 08/14/06 1510 4
WQ-TOX-003-081406 14877-003 08/14/06 1320 08/14/06 1510 4
WQ-TOX-004-081406 14877-004 08/14/06 1345 08/14/06 1510 4

WQ-TOX-001-081606 14886-001 08/16/06 1330 08/17/06 0825 4
WQ-TOX-002-081606 14886-002 08/16/06 1400 08/17/06 0825 4
WQ-TOX-003-081606 14886-003 08/16/06 1415 08/17/06 0825 4

WQ-TOX-001-082806 14925-001 08/28/06 0930 08/28/06 1600 4
WQ-TOX-002-082806 14925-002 08/28/06 0950 08/28/06 1600 4
WQ-TOX-003-082806 14925-003 08/28/06 1015 08/28/06 1600 4

WQ-TOX-001-091906 15007-001 09/19/06 0900 09/19/05 1415 4
WQ-TOX-002-091906 15007-002 09/19/06 1000 09/19/05 1415 4
WQ-TOX-003-091906 15007-003 09/19/06 1007 09/19/05 1415 4
WQ-TOX-004-091906 15007-004 09/19/06 1022 09/19/05 1415 4

Table 2. Summary of Assay Acceptability. New Bedford Harbor Surface Water  Monitoring
Program. Fall 2006.

Americamysis bahia Champia parvula Arbacia
punctulata

Lab Code Acute
Exposure

Chronic
Exposure

Acute Exposure Chronic
Exposure

Chronic
Exposure

14877-001 Acceptable Acceptable Acceptable Acceptable Acceptable

14877-002 Acceptable Acceptable Acceptable Acceptable Acceptable
14877-003 Acceptable Acceptable Acceptable Acceptable Acceptable
14877-004 Acceptable Acceptable Acceptable Acceptable Acceptable
14886-001 Acceptable Acceptable Acceptable Acceptable Acceptable
14886-002 Acceptable Acceptable Acceptable Acceptable Acceptable
14886-003 Acceptable Acceptable Acceptable Acceptable Acceptable
14925-001 Acceptable Acceptable Acceptable Acceptable Acceptable
14925-002 Acceptable Acceptable Acceptable Acceptable Acceptable
14925-003 Acceptable Acceptable Acceptable Acceptable Acceptable
15007-001 Acceptable Acceptable Acceptable Acceptable Acceptable
15007-002 Acceptable Acceptable Acceptable Acceptable Acceptable
15007-003 Acceptable Acceptable Acceptable Acceptable Acceptable
15007-004 Acceptable Acceptable Acceptable Acceptable Acceptable
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Table 3. Endpoint Summary Table - New Bedford Harbor Water Quality Monitoring  August
14, 2006 Sampling Event. New Bedford Harbor Surface Water  Monitoring
Program. Fall 2006.

Sample ID Reps Mean Min Max CV Significant Difference vs
p Value Lab p Value Ref

Arbacia punctulata Portion Fertilized

Lab Control

4

96.2% 94.5% 99.0% 2.05% - - - -
TOX-001-081406 91.7% 89.3% 94.6% 2.63% 0.0178 YES - -
TOX-002-081406 94.2% 92.6% 95.3% 1.21% 0.0074 YES 0.9457 NO
TOX-003-081406 87.3% 86.2% 89.3% 1.61% 0.0008 YES 0.0126 YES
TOX-004-081406 90.9% 85.5% 93.8% 4.10% 0.0199 YES 0.3898 NO
Americamysis bahia

Day 2 Survival
Lab Control

8

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-003-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-004-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Survival
Lab Control

8

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-081406 95.0% 80.0% 100.0% 9.75% 0.2209 NO - -
TOX-002-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.7791 NO
TOX-003-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.7791 NO
TOX-004-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.7791 NO

Day 7 Dry Weight Biomass - mg
Lab Control

8

0.330 0.278 0.372 8.76% - - - -
TOX-001-081406 0.427 0.334 0.496 12.96% 0.9997 NO - -
TOX-002-081406 0.465 0.404 0.504 7.69% 1.0000 NO 0.9376 NO
TOX-003-081406 0.474 0.452 0.504 3.37% 1.0000 NO 0.9756 NO
TOX-004-081406 0.436 0.386 0.502 9.70% 1.0000 NO 0.6326 NO
Champia parvula

Day 2 Survival
Lab Control

4

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-003-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-004-081406 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Mean # Cystocarps
Lab Control

4

21.73 17.00 25.80 20.42% - - - -
TOX-001-081406 28.00 27.20 29.00 2.80% 0.9822 NO - -
TOX-002-081406 28.70 24.20 32.60 13.06% 0.9633 NO 0.6364 NO
TOX-003-081406 24.70 20.20 32.20 22.73% 0.7566 NO 0.1642 NO
TOX-004-081406 15.35 11.00 20.00 24.80% 0.0476 YES 0.0003 YES
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Table 4. Endpoint Summary Table - New Bedford Harbor Water Quality Monitoring  August
16, 2006 Sampling Event. New Bedford Harbor Surface Water  Monitoring
Program. Fall 2006.

Sample ID Reps Mean Min Max CV Significant Difference vs
p Value Lab p Value Ref

Arbacia punctulata Portion Fertilized

Lab Control

4

97.6% 96.2% 98.1% 0.98% - - - -
TOX-001-081606 93.1% 91.7% 94.3% 1.18% 0.0004 YES - -
TOX-002-081606 91.5% 90.1% 92.6% 1.24% 0.0001 YES 0.0202 YES
TOX-003-081606 90.2% 87.0% 92.9% 2.72% 0.0003 YES 0.0370 YES

Americamysis bahia
Day 2 Survival

Lab Control

8

97.5% 80.0% 100.0% 7.25% - - - -
TOX-001-081606 100.0% 100.0% 100.0% 0.00% 0.7791 NO - -
TOX-002-081606 100.0% 100.0% 100.0% 0.00% 0.7791 NO 0.4796 NO
TOX-003-081606 100.0% 100.0% 100.0% 0.00% 0.7790 NO 0.4796 NO

Day 7 Survival
Lab Control

8

95.0% 80.0% 100.0% 9.75% - - - -
TOX-001-081606 100.0% 100.0% 100.0% 0.00% 0.7791 NO - -
TOX-002-081606 100.0% 100.0% 100.0% 0.00% 0.7791 NO 0.4796 NO
TOX-003-081606 97.5% 80.0% 100.0% 7.25% 0.6395 NO 0.3605 NO

Day 7 Dry Weight Biomass - mg
Lab Control

8

0.429 0.322 0.966 50.74% - - - -
TOX-001-081606 0.448 0.406 0.552 10.93% 0.9948 NO - -
TOX-002-081606 0.465 0.136 0.984 56.97% 0.8016 NO 0.6106 NO
TOX-003-081606 0.456 0.378 0.648 18.70% 0.9948 NO 0.4796 NO

Champia parvula
Day 2 Survival

Lab Control

4

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-081606 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-081606 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-003-081606 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Mean # Cystocarps
Lab Control

4

80.27 76.20 84.80 5.38% - - - -
TOX-001-081606 85.15 70.80 95.20 12.19% 0.7573 NO - -
TOX-002-081606 86.40 80.00 98.20 9.36% 0.8535 NO 0.5722 NO
TOX-003-081606 82.75 62.40 102.20 19.67% 0.5945 NO 0.4060 NO
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Table 5. Endpoint Summary Table - New Bedford Harbor Water Quality Monitoring  August
28, 2006 Sampling Event. New Bedford Harbor Surface Water  Monitoring
Program. Fall 2006.

Sample ID Reps Mean Min Max CV Significant Difference vs
p Value Lab p Value Ref

Arbacia punctulata Portion Fertilized

Lab Control

4

90.3% 88.5% 93.5% 2.42% - - - -
TOX-001-082806 91.0% 87.0% 94.3% 3.53% 0.6442 NO - -
TOX-002-082806 85.3% 81.3% 90.9% 4.85% 0.0392 YES 0.0633 NO
TOX-003-082806 86.7% 83.3% 90.1% 4.03% 0.0650 NO 0.0582 NO

Americamysis bahia
Day 2 Survival

Lab Control

8

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-082806 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-082806 97.5% 80.0% 100.0% 7.25% 0.3605 NO 0.3605 NO
TOX-003-082806 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Survival
Lab Control

8

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-082806 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-082806 97.5% 80.0% 100.0% 7.25% 0.3605 NO 0.3605 NO
TOX-003-082806 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Dry Weight Biomass - mg
Lab Control

8

0.284 0.248 0.318 8.14% - - - -
TOX-001-082806 0.319 0.254 0.380 14.37% 0.9629 NO - -
TOX-002-082806 0.325 0.280 0.378 11.62% 0.9905 NO 0.9991 NO
TOX-003-082806 0.398 0.354 0.452 9.12% 1.0000 NO 0.6193 NO

Champia parvula
Day 2 Survival

Lab Control

4

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-082806 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-082806 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-003-082806 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Mean # Cystocarps
Lab Control

4

25.07 17.80 37.60 43.48% - - - -
TOX-001-082806 29.40 23.00 37.80 21.96% 0.7326 NO - -
TOX-002-082806 27.35 20.80 35.80 23.85% 0.6296 NO 0.3354 NO
TOX-003-082806 29.35 19.60 40.80 35.65% 0.6897 NO 0.4969 NO
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Table 6. Endpoint Summary Table - New Bedford Harbor Water Quality Monitoring 
September 19, 2006 Sampling Event. New Bedford Harbor Surface Water  
Monitoring Program. Fall 2006. 

 
Sample ID Reps Mean Min Max CV Significant Difference vs 

     p Value Lab p Value Ref 
         
Arbacia punctulata Portion Fertilized     
          
Lab Control 99.3% 98.0% 100.0% 0.95% - - - - 
TOX-001-091906 94.0% 91.0% 98.0% 3.22% 0.0050 YES - - 
TOX-002-091906 95.6% 92.9% 97.1% 1.96% 0.0035 YES 0.7624 NO 
TOX-003-091906 94.0% 92.7% 95.2% 1.20% 0.0003 YES 0.4252 NO 
TOX-004-091906 

4 

92.7% 91.8% 93.5% 0.73% 0.0001 YES 0.1926 NO 
Americamysis bahia     
  Day 2 Survival     
Lab Control 100.0% 100.0% 100.0% 0.00% - - - - 
TOX-001-091906 100.0% 100.0% 100.0% 0.00% 0.4796 NO - - 
TOX-002-091906 97.5% 80.0% 100.0% 7.25% 0.3605 NO 0.3605 NO 
TOX-003-091906 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO 
TOX-004-091906 

8 

95.0% 80.0% 100.0% 9.75% 0.2209 NO 0.2209 NO 
  Day 7 Survival     
Lab Control 92.5% 80.0% 100.0% 11.19% - - - - 
TOX-001-091906 97.5% 80.0% 100.0% 7.25% 0.7791 NO - - 
TOX-002-091906 95.0% 80.0% 100.0% 9.75% 0.6395 NO 0.3605 NO 
TOX-003-091906 100.0% 100.0% 100.0% 0.00% 0.8828 NO 0.6395 NO 
TOX-004-091906 

8 

75.0% 60.0% 80.0% 12.34% 0.0074 YES 0.0005 YES 
  Day 7 Dry Weight Biomass - mg     
Lab Control 0.241 0.180 0.272 14.06% - - - - 
TOX-001-091906 0.511 0.416 0.586 11.23% 1.0000 NO - - 
TOX-002-091906 0.462 0.320 0.516 14.78% 0.9999 NO 0.0684 NO 
TOX-003-091906 0.623 0.452 0.944 25.42% 0.9999 NO 0.9589 NO 
TOX-004-091906 

8 

0.696 0.200 2.174 100.49% 0.9476 NO 0.2209 NO 
Champia parvula     
  Day 2 Survival     
Lab Control 100.0% 100.0% 100.0% 0.00% - - - - 
TOX-001-091906 100.0% 100.0% 100.0% 0.00% 0.4796 NO - - 
TOX-002-091906 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO 
TOX-003-091906 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO 
TOX-004-091906 

4 

100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO 
  Day 7 Mean # Cystocarps     
Lab Control 23.93 14.60 34.00 40.62% - - - - 
TOX-001-091906 24.50 17.60 36.20 33.20% 0.5320 NO - - 
TOX-002-091906 0.80 0.40 1.80 84.16% 0.0272 YES 0.0051 YES 
TOX-003-091906 0.20 0.00 0.40 81.65% 0.0258 YES 0.0047 YES 
TOX-004-091906 

4 

0.15 0.00 0.60 200.00% 0.0257 YES 0.0047 YES 
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Table 7. Summary of “As Received” Sample Physical and Chemical Characteristics.  New
Bedford Harbor Surface Water  Monitoring Program. Fall 2005.

Sample ID Lab Code Ammonia
(mg/L)

pH
(SU)

Salinity
(‰)

Specific
Conductance
(µmhos/cm)

Total
Residual
Chlorine
(mg/L)

WQ-TOX-001-081406 14877-001 <0.1 7.42 24 31700 <0.05

WQ-TOX-002-081406 14877-002 <0.1 8.00 25 37700 <0.05

WQ-TOX-003-081406 14877-003 <0.1 7.89 25 37000 <0.05

WQ-TOX-004-081406 14877-004 <0.1 7.86 25 36500 <0.05

WQ-TOX-001-081606 14886-001 <0.1 7.60 30 36400 <0.05

WQ-TOX-002-081606 14886-002 <0.1 7.91 30 35100 <0.05

WQ-TOX-003-081606 14886-003 <0.1 7.85 30 35400 <0.05

WQ-TOX-001-082806 14925-001 <0.1 7.53 27 42210 <0.05

WQ-TOX-002-082806 14925-002   0.14 7.33 16 26200 <0.05

WQ-TOX-003-082806 14925-003 <0.1 7.35 18 28750 <0.05

WQ-TOX-001-091906 15007-001 <0.1 7.89 28 42790 0.05

WQ-TOX-002-091906 15007-002 <0.1 7.79 24 37390 <0.05

WQ-TOX-003-091906 15007-003 0.20 7.89 23 36050 <0.05

WQ-TOX-004-091906 15007-004 0.17 7.80 23 36190 <0.05
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Table 8. Reference Toxicant Summary. New Bedford Harbor Surface Water  Monitoring
Program. Fall 2006.

Date Endpoint Value
Historic Mean/

Central Tendency
Acceptable

Range
Reference
Toxicant

A. bahia

08/30/06 Survival LC-50 20.8 20.4 15.2 - 25.7 SDS (mg/L)

08/24/06 Survival C-NOEC 15.0 10.0 5.0 - 15.0 SDS (mg/L)

08/24/06 Growth C-NOEC 15.0 10.0 5.0 - 15.0 SDS (mg/L)

09/28/06 Survival LC-50 21.1 20.4 15.2 - 25.5 SDS (mg/L)

09/28/06 Survival C-NOEC 15.0 15.0 10.0 - 25.0 SDS (mg/L)

09/28/06 Growth C-NOEC 15.0 10.0 5.0 - 15.0 SDS (mg/L)

A. Punctulata

08/10/06 Fertilization C-NOEC 5.0 40.0 20.0 - 80.0 Copper (µg/L)

08/10/06 Fertilization IC-25 52.2 71.4 0.0 - 153.9 Copper (µg/L)

09/28/06 Fertilization C-NOEC 5.0 40.0 20.0 - 80.0 Copper (µg/L)

09/28/06 Fertilization IC-25 10.1 67.0 0.0 - 152.9 Copper (µg/L)

Mean and Acceptable Ranges based on most recent 20 reference toxicant assays (NELAP standard)
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APPENDIX A
SUPPORT DATA

Contents # Pages
Methods Summary 1

Study 14877: Sample Date 08/14/06

A. bahia Bench Sheets & Statistical Analysis Report 14

A. punctulata Bench Sheets and Statistical Analysis Report 6

C. parvula Bench Sheets and Statistical Analysis Report 9

Water Quality Bench Sheets and Dilution Prep Sheets 4

Study 14886: Sample Date 08/16/06

A. bahia Bench Sheets & Statistical Analysis Report 16

A. punctulata Bench Sheets and Statistical Analysis Report 8

C. parvula Bench Sheets and Statistical Analysis Report 7

Water Quality Bench Sheets and Dilution Prep Sheets 4

Study 14925: Sample Date 08/28/06

A. bahia Bench Sheets & Statistical Analysis Report 10

A. punctulata Bench Sheets and Statistical Analysis Report 9

C. parvula Bench Sheets and Statistical Analysis Report 7

Water Quality Bench Sheets and Dilution Prep Sheets 4

Study 15007: Sample Date 09/19/06

A. bahia Bench Sheets & Statistical Analysis Report 26

A. punctulata Bench Sheets and Statistical Analysis Report 10

C. parvula Bench Sheets and Statistical Analysis Report 9

Water Quality Bench Sheets and Dilution Prep Sheets

“As Received” Ammonia Data Report 1

Sample Receipt Records 4

Chain of Custody 4

Total Appendix Pages 153



METHODS USED IN NPDES PERMIT BIOMONITORING TESTING 

Parameter Method
Acute Exposure Bioassays:

Ceriodaphnia dubia, Daphnia pulex EPA-821-R-02-012

Pimephales promelas EPA-821-R-02-012

Americamysis bahia EPA-821-R-02-012

Menidia beryllina, Cyprinodon variegatus EPA-821-R-02-012

Chronic Exposure Bioassays: 
Ceriodaphnia dubia EPA-821-R-02-013 1002.0

Pimephales promelas EPA-821-R-02-013 1000.0

Cyprinodon variegatus EPA-821-R-02-014 1004.0

Menidia beryllina EPA-821-R-02-014 1006.0

Arbacia punctulata EPA-821-R-02-014 1008.0

Champia parvula EPA-821-R-02-014 1009.0

Trace Metals:
ICP Metals EPA 200.7/SW 6010

Hardness Standard  Methods 20th Edition - Method 2340 B

Wet Chemistries:
Alkalinity EPA 310.2

Chlorine, Residual Standard Methods 20th Edition - Method 4500CLD

Total Organic Carbon Standard Methods 20th Edition - Method 5310C

Specific Conductance Standard Methods 20th Edition - Method 2510B

Nitrogen - Ammonia Standard Methods 20th Edition - Method 4500NH3G

pH Standard Methods 20th Edition - Method 4500H+B

Solids, Total (TS)      Standard Methods 20th Edition - Method 2540.B

Solids, Total Suspended (TSS) Standard Methods 20th Edition - Method 2540D

Dissolved Oxygen Standard Methods 20th Edition - Method 4500-O G
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Americamysis bahia 7 DAY CHRONIC ASSAY , 
ORGANISM WEIGHTS 

CLIENT: BATTELLE - NEW BEDFORD TEST DATES: 
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CETIS Test Summary 
Mysidopsis 7~d Survival. Growth and Fecundity Test 

Test No: 09-3630-1743 Test Type: Growth-Survival (7d) 

Start Date: 15 Aug-06 04:30 PM Protocol: EPAl821/R-02-014 (2002) 

Ending Date: 22 Aug-0612:50 PM Oil Water: Not Applicable 

Setup Dale: 15 Aug-06 04:30 PM Brine: Not Applicable 

Sample No: 07-8329-2830 Material: Marine Monitoring Sample 

Sample Date: 15 Aug-06 10:00 AM Code: 14877-000 

Receive Date: 15 Aug-06 10:00 AM Source: New Bedford Harbor Dredge Monitorin 
Sample Age: 7h Station: WQ-TOX-Lab Control 

Sample No: 17-9585-5914 Material: Marine Monitoring Sample 

Sample Date: 14 Aug-06 08:49 AM Code: 14877-001 

Receive Date: 14 Aug-06 03:10 PM Source: New Bedford Harbor Dredge Manitorin 

Sample Age: 32h Station: WQ-TOX-001 

Sample No: 18-0466-2689 Material: Marine Monitoring Sample 

Sample Date: 14 Aug-06 01 :05 PM Code: 14877-002 

Receive Date: 14 Aug-06 03:10 PM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 27h Station: WQ-TOX-002 

Sample No: 09-3579-7416 Material: Marine Monitoring Sample 

Sample Date: 14 Aug-06 01 :20 PM Code: 14877-003 

Receive Date: 14 Aug-06 03:10 PM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 27h Station: WQ-TOX-003 

Sample No: 18-0725-4579 Material: Marine Monitoring Sample 

Sample Date: 14 Aug-06 01 :45 PM Code: 14877-004 

Receive Date: 14 Aug-06 03:10 PM Source: New Bedford Harbor Dredge Monitorin 

5ampleAge: 27h Station: WQ-TOX-004 

7d Proportion Survived Summary 

Sample Code Reps Mean Minimum Maximum SE 

14877-000 8 1.00000 1.00000 1.00000 0.00000 

14877-001 8 0.95000 0.80000 1.00000 0.03273 

14877-002 8 1.00000 1.00000 1.00000 0.00000 

14877-003 8 1.00000 1.00000 1.00000 0.00000 

14877-004 8 1.00000 1.00000 1.00000 0.00000 

Mean Dry Biomass~mg Summary 

Sample Code Reps Mean Minimum Maximum SE 

14877-000 8 0.32975 0.27800 0.37200 0.01021 

14877-001 8 0.42700 0.33400 0.49600 0.01955 

14877-002 8 0.46500 0.40400 0.50400 0.01264 

14877-003 8 0.47425 0.45200 0.50400 0.00565 

14877-004 8 0.43550 0.38600 0.50200 0.01494 

000-148-126-1 CETIS'" v1.026C 

Duration: 

Species: 
Source: 

Client: 
Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SO 

0.00000 

0.09258 

0.00000 

0.00000 

0.00000 

SO 

0.02887 

0.05529 

0.03575 

0.01598 

0.04225 

Report Date: 

Link: 

6d 20h 

Page 1 of 2 

24 Aug-06 3:05 PM 

03-1434-2699 

EnviroSystems. Inc. 

Mysidopsis bahia 

ARO - Aquatic Research Organisms, N 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

CV 

0,00% 

9,75% 

0.00% 

0.00% 

0.00% 

CV 

8.76% 

12.95% 

7.69% 

3.37% 

9.70% 

Analyst: __ _ Approval: __ _ 



! CETIS Test Summary 
7d Proportion Survived Detail 

Sample Code Rep 1 Rep 2 Rep 3 

14877-000 1.00000 1.00000 1.00000 

14877-001 0.80000 1.00000 1.00000 
14877-002 1.00000 1.00000 1.00000 

14877-003 1.00000 1.00000 1.00000 

14877-004 1.00000 1.00000 1.00000 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 

14877-000 0.32600 0.27800 0.30800 

14877-001 0.36000 0.43600 0.49600 

14877-002 0.42400 0.45600 0.40400 

14877-003 0.46200 0.47800 0.47000 

14877-004 0.47600 0.47200 0.39600 

000-148-126-1 

Rep4 RepS Rep 6 

1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 

Rep4 Rep 5 Rep 6 

0.37200 0.34800 0.31800 

0.43800 0.46400 0.41800 

0.50400 0.49400 0.46200 

0.45200 0.46400 0.48200 

0.50200 0.38600 0.41000 

CETIS'" v1.026C 

Report Date: 

Link: 

Rep7 Rep 8 

1.00000 1.00000 

0.80000 1.00000 

1.00000 1.00000 

1.00000 1.00000 

1.00000 1.00000 

Rep 7 Rep 8 

0.34600 0.34200 

0.33400 0.47000 

0.49200 0.48400 

0.48200 0.50400 

0.42400 0.41800 

Analysl: __ _ 

Page 2 of 2 
24 AU9-06 3:05 PM 

03-1434-2699 

ApprovaJ:~ __ 



Comparisons: 

CHIS Analysis Detail 
Report Date: 
Analysis' 
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24 Aug-06 3:07 PM 

09-4759-8890 

Mysidopsis 7-d Survival. Growth and Fecundity Test EnvlroSystems, Inc. 

Test No: 09-3630-1743 Test Type: Growth-Survival (7d) Duration: 6d 20h 

Start Date: 15 Aug-06 04:30 PM Protocol: EPN821/R-02-014 (2002) Species: Mysidopsis bahia 

Ending Date: 22 Aug-06 12:50 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 15 Aug-06 04:30 PM Brine: Nol Applicable 

Endoo!nt Analvsis Tvpe Sample Link Control Link Date Analvzed Version 

Mean Dry Blomass-mg Comparison 03-1434-2699 03-1434-2699 24 Aug-06 3:04 PM CETISv1.026 

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSDQ I Equal Variance t C>T Unlransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level 00clslonl0'01) 

Variances Variance Ratio 3.66747 8.88539 0.10793 Equal Variances 

Distribution Shapiro-Wilk W 0.95236 0.84420 0.50601 Normal Distribution 

AN OVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Oeclslon(0,05) 

Between 0.0378317 0.0378317 1 19.45 0.00059 Significant Effect 

Error 0.0272357 0.0019454 14 

Tolal 0.06506743 0.0397771 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO DecislonfO.05\ 

14877-000 14877-001 -4.4098 1.76131 0.9997 0.03884 Non~Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14877-000 8 0.32975 0.27800 0.37200 0.02887 

14877-001 8 0.42700 0.33400 0.49600 0.05529 

Data Detail 

Samote Code Reo 1 Rep 2 Rep3 Re04 ReD5 Rep 6 Reo 7 ReDS Rep 9 Reo 10 
14877-000 0.32600 0.27800 0.30800 0.37200 0.34800 0.31800 0.34600 0.34200 

14877-001 0.36000 0.43600 0.49600 0.43800 0.46400 0.41800 0.33400 0.47000 
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CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis· 

Page 6 of 7 

24 Aug-06 3:07 PM 

13-7875-4310 

Mysidopsis 7-d Survival, Growth and Fecundity Test EnvlroSystems, Inc. 

Test No: 09-3630-1743 Test Type: Growth-Survival (7d) Duration: 6d 20h 

Start Date: 15 Aug-06 04:30 PM Protocol: EPN821/R-02-014 (2002) Species: Mysidopsis bahia 

Ending Date: 22 Aug-06 12:50 PM Dil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 15 Aug-06 04:30 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date AnalVZed Version 

Mean Dry Biomass-mg Comparison 03-1434-2699 03-1434-2699 24 Aug-06 3:04 PM CETISv1.026 

Method Alt H Data Transform z LOEL Toxic Units ChV MSDp 
Equal Variance t C>T Untransforrned N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Deel510nlD.Oli 

Variances Variance Ratio 1.53278 8.88539 0.58696 Equal Variances 

Distribution Shapiro-Wilk W 0.93944 0.84420 0.33305 Normal Distribution 

ANOVATable 

Source Sum of SQuares Mean Souare DF F Statistic P Level DeeI510n(0.OS) 

Between 0.073172 0.073172 1 69.31 0.00000 Significant Effect 

Error 0.0147793 0.0010557 14 

Total 0.08795134 0.0742277 15 

Group Comparisons 

Samele vs Samele Statistic Critical P Level MSD Deel510nlO.OSI 

14877-000 14877-002 -8.3255 1.76131 1.0000 0.02861 Non-Significant Effect 

Data Summary 

Samole Code 

Original Data Transformed Data 

14877-000 
14877-002 

Data Detail 

Samole Code 

14877-000 

14877-002 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis' 

Page 2 of 7 

24 AU~-06 3:07 PM 

03-0337-2875 

Mysldopsis 7-d Survival. Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 09-3630-1743 Test Type: Growth-Survival r7d) Duration: 6d 20h 

Start Date: 15 AU9-06 04:30 PM Protocol: EPAl821/R-02-014 (2002) Species: Mysidopsis bahia 

Ending Date: 22 Aug-0612:50 PM Dil Water: Not Applicable Source: ARO - Aquath::: Research Organisms, N 

Setup Date: 15 Aug-06 04:30 PM Brine: Not Applicable 

Endpoint AnalVsis Type Samole Link Control Link Date Analvzed Version 

Mean Dry Biomass-mg Comparison 03-1434-2699 03-1434-2699 24 Aug-06 3:04 PM CETISv1.026 

Method Alt H Data Transform Z \NOEL LOEL Toxic Units ChV MSD~ I Equal Variance t C>T Untransrormed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level DeelslonlO.01l 

Variances Variance Ralio 3,76437 8.88539 0.14130 Equal Variances 

Distribution Shapiro-Wilk W 0.97892 0.84420 0.93154 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean SQuare DF F Statistic P level DeelsionIO.05) 

Between 0.0835227 0.0835227 1 153.40 0.00000 Significant Effect 

Error 0.0076228 0.0005445 14 

Total 0.09114549 0.0840672 15 

Group Comparisons 

Samp.le vs Samole Statistic Critical P level MSD DeelslonlO.05l 

14877-000 14877-003 -12.385 1.76131 1.0000 0.02055 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

14877-000 8 0.32975 0.27800 0.37200 0.02887 

14877-003 8 0.47425 0.45200 0.50400 0.01598 

Data Detail 

Samole Code Reo 1 Reo 2 Reo3 Reo4 Reo 5 Reo 6 Reo 7 Reo 8 Reo 9 Reo 10 
14877-000 0.32600 0.27800 0.30800 0.37200 0.34800 0.31800 0.34600 0.34200 

14877-003 0.46200 0.47800 0.47000 0.45200 0.46400 0.48200 0.48200 0.50400 
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CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis' 
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24 Aug-06 3:07 PM 

19-1792-7168 

Mysldopsls 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 09-3630-1743 Test Type: Growth-Survival (7d) Duration: 6d 20h 

Start Date: 15 Aug-06 04:30 PM Protocol: EPA/821/R-02-014 (2002) Species: Mysidopsis bahia 

Ending Date: 22 Aug-06 12:50 PM 011 Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 15 Aug-06 04:30 PM Brine: Not Applicable 

Endpoint Analvsls TVDe Samole link Control link Date Analvzed Version 

Mean Dry Biomass-mg Comparison 03-1434-2699 03-1434-2699 24 Aug-06 3:04 PM CETISvl.026 

z I NOEL LOEL Method Toxic Units ChV Alt H Data Transform MSDp 
Equal Variance t C > T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P level Decislon(O.Ol) 

Variances Variance Ratio 2.14107 8.88539 0.33657 Equal Variances 

Distribution Shapiro-Wilk W 0.96386 0.84420 0.69861 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Sauare DF F Statistic P level Declsion(O.05) 
Between 0.0447338 0.0447338 1 34.17 0.00004 Significant Effect 

Error 0.0183288 0.0013092 14 
Total 0.06306261 0.046043 15 

Group Comparisons 

Samole vs Sample Statistic Critical P level MSD Decislon(0.05) 
14877-000 14877-004 -5.8454 1.76131 1.0000 0.03186 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
14877-000 8 0.32975 027800 0.37200 0.02887 
14877-004 8 0.43550 0.38600 0.50200 0.04225 

Data Detail 

Samole Code Reo 1 Reo 2 Reo 3 Reo4 ReDS Reo 6 Reo7 Reo 8 Reo 9 Re~10 

14877-000 0.32600 0.27800 0.30800 0.37200 0.34800 0.31800 0.34600 0.34200 
14877-004 0.47600 0.47200 0.39600 0.50200 0.38600 0.41000 0.42400 0.41800 
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CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis-
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24 Aug-06 3:07 PM 

09-4447-9932 

Mysidopsls 7-d Survival, Growth and Fecundity Test EnvlroSystems, Inc. 

Test No: 09-3630-1743 Test Type: Growlh-Survival (7d) Duration: 6d 20h 

Start Date: 15 Aug-06 04:30 PM Protocol: EPNB21/R-02-014 (2002) Species: Mysidopsis bahla 

Ending Date: 22 Aug-06 12:50 PM Oil Water: Not Applicable Source: ARO - Aqualic Research Organisms, N 

Setup Date: 15 Aug-06 04:30 PM Brine: Not Applicable 

Endpoint Analysis Tvoe Sample Link Control Link Date Analvzed Version 

Mean Dry Biomass-mg Comparison 03-1434-2699 03-1434-2699 24 Aug-06 3:05 PM CETISv1.026 

Method All H Data Transform Z NOEL LOEL Toxic Units ChV MSOp 

Equal Variance t C>T Unlransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeolslon(0.01) 

Variances Variance Ralio 2.39269 6.66539 0.27245 Equal Variances 

Distribulion Shapiro-Wilk W 0.94003 0.64420 0.33976 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Sou are OF F Statistic P Level DecisionlO.OSl 

Between 0.0057759 0.0057759 1 2.66 0.12467 Non-Significant Effect 

Error 0.0303446 0.0021675 14 

Tolal 0.03612053 0.0079434 15 

Group Comparisons 

Samole vs Samole Statistic Critical P Level MSO Decision(O.05} 

14877-001 14677-002 -1.6324 1.76131 0.9376 0.041 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sarno Ie Code Gaunt Mean Minimum Maximum SO Mean Minimum Maximum SO 

14677-001 6 0.42700 0.33400 0.49600 0.05529 

14877-002 6 0.46500 0.40400 0.50400 0.03575 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

14877-001 0.36000 0.43600 0.49600 0.43600 0.46400 0.41600 0.33400 0.47000 

14677-002 0.42400 0.45600 0.40400 0.50400 0.49400 0.46200 0.49200 0.46400 
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Comparisons: 

CETIS Analysis Detail Rep0r:t Date: 

Analysis' 
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24 Aug-06 3:07 PM 

13-0071-7158 

Mysldopsls 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 09-3630-1743 Test Type: Growth-Survival (7d) Duration: 6d 20h 

Start Date: 15 Aug-06 04:30 PM Protocol: EPAl821/R-02-014 (2002) Species: Mysldopsis bahia 

Ending Date: 22 Aug-06 12:50 PM 011 Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 15 Aug-06 04:30 PM Brine: Not Applicable 

Endpoint Analysis Tvpe Sample Link Control Link Date Analyzed Version 

Mean Dry Biomass-mg Comparison 03-1434-2699 03-1434-2699 24 Aug-06 3:05 PM CETlSv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSD~ I Unequal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeolslon/0.011 

Variances Variance Ratio 11.97200 8.88539 0.00406 Unequal Variances 

Distribution Shapiro-Wilk W 0.93004 0.84420 0.24050 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P level DecisionID.05\ 

Between 0.0089301 0.0089301 1 5.39 0.03582 Significant Effect 

Error 0.0231880 0.0016563 14 

Total 0.03211813 0.0105664 15 

Group Comparisons 

Samole vs Samole Statistic Critical P level MSO DecislonID.05} 

14877-001 14877-003 -2.322 1.85955 0.9756 0.03784 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14877-001 8 0.42700 0.33400 0.49600 0.05529 

14877-003 8 0.47425 0.45200 0.50400 0.01598 

Data Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep 4 Rep 5 Rep 6 Rep7 Rep 6 Rep9 Rep 10 

14877-001 0.36000 0.43600 0.49600 0.43800 0.46400 0.41800 0.33400 0.47000 

14877-003 0.46200 0.47800 0.47000 0.45200 0.46400 0.48200 0.48200 0.50400 
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CETIS Analysis Detail 
Comparisons: 

_ Report Date: 

Analysis· 
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24 Aug-06 3:07 PM 

02-6032-0854 

Mysldopsls 7·d Survival, Growth and Fecundity Test EnvlroSystems, Inc. 

Test No: 09-3630-1743 Test Type: Growth~Survival (7d) Duration: 6d 20h 

Start Date: 15 Aug-06 04:30 PM Protocol: EPAl821/R-02-014 (2002) Species: Mysldopsls bahia 

Ending Date: 22 Aug-06 12:50 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 15 Aug-06 04:30 PM Brine: Not Applicable 

Endoo!nt Analvsls Tvoe Samole Link Control Link Date Analvzed Version 
Mean Dry Blomass-rng Comparison 03-1434-2699 03-1434-2699 24 Aug-DB 3:05 PM CETISvl.026 

All H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

C>T Untransformed N/A 

Method 

Equal Variance t 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level DeclsIDn(O.Ol) 

Variances Variance Ratio 1.71291 8.88539 0.49452 Eaual Variances 

Distribution Shapiro-Wllk W 0.96462 0.84420 0.71201 Normal Distribution 

ANOVATable 

Source Sum of Sauares Mean Sauare DF F Statistic P Level DeclslDnlO.OSl 

Between 0.000289 0.000289 1 0.12 0.73486 Non-SIgnificant Effect 

Error 0.0338941 0.0024210 14 

Total 0.03418311 0.0027100 15 

Group Comparisons 

Samole vs Samole Statistic Critical P Level MSD DeclslDn(D.OSl 

14877-001 14877-004 -0.3455 1.76131 0.6326 0.04333 Non-Significant Effect 

Original Data Transformed Data Data Summary 

Samole Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14877-001 

14877-004 

Data Detail 

Sample Code 

14877-001 

14877-004 
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000-148-126-1 CETISTM v1.026C Analyst: __ _ Approval: __ _ 
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~-e.c '3/1 5 jolt? . H Aquatic Research Organisms 

DATA SHEET 

1. Organism History 

Species: 

Source: Lab reared __ /_ Hatchery reared. __ _ Field collected. __ _ 

Hatch date 't -/2 - 06 Receipt date. ______ _ 

Lot number d 'i(j zoe:, 1'1:5 Strrun _____________ _ 

Brood Origination ________ -<-h"-'( O"-''ll-='-'--''~''-'II'__ _________ _ 

II. Water Quality 

Temperature 25" °c Salinity f!! 3 C) ppt DO. __ _ 

pH 7. i Hardness ___ ppm 

III. Culture Conditions 
, 

System: __________ -"'-d0=-=C-'f_'7l._C-_________ _ 

Diet: Flake Food ,/ Phytoplanh.'1on. __ _ TroutChow /" 

Brine Shrimp /' Rotifers, __ _ 

Prophylactic Treatments: ________________ _ 

Comments: ____________________ _ 

IV. Shipping Iuformation 

Client: ___ -"~==_=5.::I"__ ____ _ # of Organisms: 320 t 

Carrier: _____________ Date Shipped: '6-lyO(;' 

BiOIOgist: _______ 2&""'·"'-'""""e~L<:.__~""'.-"'==.:;~, ~~=--=-_____ _ 

1 - 800 - 927 - 1650 
PO Box [271 • One Lafayette Road' Hampton. NH 03842' (603) 926-1650 



Arbacia punctulata Chronic Fertilization Assay 
Water Quality and Gamete Preparation Data 

STUDY: CLIENT: LOCATION: DATE: 'is 115/0 (" 

14~t( BATTELLE New Bedford 
INITIALS: S.:T 

SALINITY ADJUSTMENT RECORD: 2-00 mL -001 + 1'/ 9 SALT 2-00 ""l - oo~ + !l ~S'aJj--
SALINITY ADJUSTMENT RECORD: '2-00 mL -002 + 12- 9 SALT 

SALINITY ADJUSTMENT RECORD: '2-00 mL -003 + It 9 SALT 

SALINITY ADJUSTED D.O. pH SPECCOND TEMP SALINITY 
SAMPLE (mg/L) (SU) (~mhos) eC) (ppt) 

Lab Control (p.?; <6.01 Yf~oo 20 31 

-001 7.1.0 -,.103 31" 000 '2..0 31 

-002 "6·10 '6. b3 3<6&' 00 20 31 

-003 7.7 7.QS '3':'1300 lD 31 

-004 
-, .y 7.<tr; 4o<-{oo 2D 30 

METERS USED 

DOmeter#~ DOprobe#~ pH meter # Ina pHprobe#~ S/Cmeter#Tl6~6 S/Cprobe#33b;~ 

SALINITY meter # 330'- 0 

DATE & INITIALS FOR GAMETE PREPARATION: "'B/15/0b SJ" 
SPERM DILUTIONS: 

HEMACYTOMETER COUNT. E: 
SPERM CONCENTRATIONS: 

FINAL COUNTS: 

FINAL SPERM COUNT: III 
FINAL EGG COUNT: Vf 

TEST TIMES: 

SPERM COLLECTED: 1050 
EGGS COLLECTED: I DC;D 
SPERM ADDED: 1115 
EGGS ADDED: 1'2.1" 
FIXATIVE ADDED: 12-35 

See ESI SOP #1412 for additional infonmation 

.., 
1 I I X 10'= SPM SOLUTION E = I Jj X 10 
SOLUTION EX 40 = SOLUTION A = H ,~ lo"'SPM 
SOLUTION EX 20 = SOLUTION B = 2 . .zZ'/.. /O""'SPM 
SOLUTION EX 5 = SOLUTION C = Ij".5'5X/Ov SPM 



Arbacia punctulata Chronic Fertilization Assay 

SAMPLE USE RECORD 

STUDY: 
II-/"il1 

CLIENT: Battelle - New 
Bedford 

SPECIES: A. punctulata 

Day: 0 

SAMPLE Volume Used (mL) ESI Cube ID 

Lab Control 1DOmL -
-001 \ \.( fill -00 \ 

-002 \'-W11-002-

-003 1'1'611 - 00"3 

-004 \.0 \ L\ 'b 11 -00'-\ 
INITIALS: SS 

TIME: ID05 
DATE: ''is' I/~ I alP 

FERTILIZATION COUNTS 

STUDY CLIENT LOCATION DATE '?/15\t>(p 
ltfl, 11 BATTELLE New Bedford INITIALS S::r 

REPLICATE VIAL 

_1_ _ 2_ _3 _ _4_ 

SAMPLE FERTITOTAL FERTITOTAL FERTITOTAL FERTITOTAL 

Lab Control 100 (105 (bO/fIJI (03/10'1 /OO/loL/ 

-001 IDI/ID9 100 /11/ 1M / /1 Z- lotf IIID 

-002 100 I/o to /02/ID7 laO 165 /0/1/{)7 

-003 10 2-/117 /00 III r., /02./116 /00/1/2.-

-004 IdS / 1/2- ID2-/fi O /00 /1 01 ItJO jl17 



CETIS Test Summary 
Echinoid Sperm Cell Fertilization Test 

Test No: 03-1122-1664 Test Type: 

Start Date: 15 Aug-0611:15 AM Protocol: 

Ending Date: 15 Aug-06 12:35 PM Oil Water: 

Setup Date: 15 Aug-0611:15 AM Brine: 

Sample No: 07 -8329-2830 Material: 

Sample Date: 15 Aug-06 10:00 AM Code: 

Receive Date: 15 Aug-06 10:00 AM Source: 
Sample Age: 75m Station: 

Sample No: 17 -9585-5914 Material: 

Sample Date: 14 Aug-06 08:49 AM Code: 
Receive Date: 14 Aug-06 03:10 PM Source: 

Sample Age: 26h Station: 

Sample No: 18-0466-2689 Material: 

Sample Date: 14 Aug-06 01:05 PM Code: 

Receive Date: 14 Aug-06 03:10 PM Source: 

Sample Age: 22h Station: 

Sample No: 09-3579-7416 Material: 

Sample Date: 14 Aug-06 01:20 PM Code: 

Receive Date: 14 Aug-06 03:10 PM Source: 

Sample Age: 22h Station: 

Sample No: 18-0725-4579 Material: 

Sample Date: 14 Aug-06 01 :45 PM Code: 

Receive Date: 14 Aug-06 03:10 PM Source: 

Sample Age: 22h Station: 

Proportion Fertilized Summary 

Sample Code Reps Mean 

14877-000 4 0.96224 

14877-001 4 0.91645 

14877-002 4 0.94163 

14877-003 4 0.87278 

14877-004 4 0.90923 

Proportion Fertilized Detail 

Sample Code Rep 1 Rep2 

14877-000 0.95238 0.99010 

14877-001 0.92661 0.90090 

1487HJ02 0.94340 0.95327 

14877-003 0.87179 0.86207 

14877-004 0.93750 0.92727 

000-148-126-1 

Fertilization 
EPAl600/R-95/136 (1 995) 

Receiving Water 
Generic commercial salts 

Marine Monitoring Sample 
14877-000 

New Bedford Harbor Dredge Monitorin 
WQ-TOX-Lab Control 081506 

Marine Monitoring Sample 
14877-001 

New Bedford Harbor Dredge Monllorin 
WQ-TOX-001 081406 

Marine Monitoring Sample 

14877-002 

New Bedford Harbor Dredge Monitorin 

WQ-TOX-002081406 

Marine Monitoring Sample 

14877-003 

New Bedford Harbor Dredge Monitorin 

WQ-TOX-003 081406 

Marine Monitoring Sample 

14877-004 

New Bedford Harbor Dredge Monitonn 

WQ-TOX-004081406 

Minimum Maximum SE 

0.94495 0.99010 0.00989 

0.89286 0.94545 0.01205 

0.92593 0.95327 0.00570 

0.86207 0.89286 0.00701 

0.85470 0.93750 0.01863 

Rep 3 Rep4 

0.94495 0.96154 

0.89286 0.94545 

0.92593 0.94393 

0.86441 0.89286 

0.91743 0.85470 

GETIS'" v1.026C 

Duration: 

Species: 

Source: 

Client: 

Project: 

Glient: 

Project: 

Gllent: 

Project: 

Client: 

Project: 

Glient: 

Project: 

SD 
0.01977 

0.02410 

0.01141 

0.01401 

0.03726 

Report Date: 

Link: 

80m 

Page 1 of 1 

16 Aug-06 10:49 AM 

07-4932-2517 

EnviroSystems, Inc. 

Arbacia punctulala 

In-House Culture 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological RIsk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological RIsk Assessment 

GV 

2.05% 

2.63% 

1.21% 

1.61% 

4.10% 

Analyst:. __ _ Approval: ___ _ 



CETIS Analysis Detail 
Echinoid Sperm Cell Fertilization Test 

Test No: 03-1122-1664 Test Type: 

Start Date: 15 Aug-0611:15 AM Protocol: 

Ending Date: 15 Aug-06 12:35 PM Oil Water: 

Setup Date: 15 Aug-0611:15 AM Brine: 

Fertilization 
EPN600/R-95/136 (1995) 

Receiving Water 

Generic commercial salts 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 3 

16 Aug-06 10:49 AM 

13-4721-6943 

EnvlroSystems, Inc. 

Duration: 80m 
Species: Arbacia punctulata 

Source: In~House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized -. Comparison 07-4932-2517 07-4932-2517 16 Aug-06 10:49 AM CETISv1.026 

Method AI! H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeclsion(0.01) 

Variances Variance Ratio 3.48544 47.46723 0.33246 Equal Variances 
Distribution Shapiro-Wilk W 0.94791 0.74935 0.65350 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0045585 0.0045585 1 3.55 0.10865 Non-Significant Effect 

Error 0.0077110 0.0012852 6 

Total 0.01226950 0.0058437 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Oecision(0.05) 

14877-001 14877-002 -1.8833 1.94318 0.9457 0.04926 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14877-001 4 0.91645 0.89286 0.94545 0.02410 1.27985 1.23732 1.33507 0.04469 

14877-002 4 0.94163 0.92593 0.95327 0.01141 1.32759 1.29515 1.35291 0.02394 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

14877-001 0.92661 0.90090 0.89286 0.94545 

14877-002 0.94340 0.95327 0.92593 0.94393 

Graphics 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 1 of 3 

16 Aug-06 10:49 AM 

03-7442-8180 

Echinoid Sperm Cell Fertilization Test EnviroSystems, Inc. 

Test No: 03-1122-1664 Test Type: Fertilization Duration: 80m 

Start Date: 15 Aug·0611:15 AM Protocol: EPAl600/R-95/136 (1995) Species: Arbacia punctulata 

Ending Date: 15 Aug·06 12:35 PM Oil Water: Receiving Water Source: In-House Culture 

Setup Date: 15 Aug·0611:15 AM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 07-4932-2517 07-4932-2517 16 Aug·06 10:49 AM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oecls;on(0.01) 

Variances Variance Ratio 4.34054 47.46723 0.25909 Equal Variances 

Distribution Shaplro-Wllk W 0.96884 0.74935 0.87101 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision{O.05} 

Between 0.0107665 0.0107665 1 8.76 0.02528 Significant Effect 

Error 0.0073723 0.0012287 6 

Tolal 0.01813880 0.0119952 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Decis;on(0.05) 

14877-001 14877-003 2.96012 1.94318 0.0126 0.04816 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14877-001 4 0.91645 0.89286 0.94545 0.02410 1.27985 1.23732 1.33507 0.04469 

14877-003 4 0.87278 0.86207 0.89286 0.01401 1.20648 1.19029 1.23732 0.02145 

Data Oetall 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep B Rep9 Rep 10 

14877-001 0.92661 0.90090 0.89286 0.94545 

14877-003 0.87179 0.86207 0.86441 0.89286 
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CETIS Analysis Detail 
Echinoid Sperm Cell Fertilization Test 

Test No: 03-1122-1664 Test Type: 

Start Date: 15Au9-0611:15AM Protocol: 

Ending Date: 15 AU9-0612:35 PM Oil Water: 

Setup Date: 15 Aug-0611:15 AM Brine: 

Fertilization 

EPAl600/R-95/136 (1995) 

Receiving Water 

Generic commercial salts 

Comparisons: 

Report Date: 

Analysis: 

Duration: 80m 

Page 3 of 3 

16 AU9-0610:49 AM 

14-3895-4091 

EnviroSystems, Inc. 

Species: Arbacla punctulata 

Source: In-House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 07-4932-2517 07-4932-2517 16 AU9-06 10:49 AM CETISv1.026 

Method All H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01} 

Variances Variance Ratio 1.88842 47.46723 0.61464 Equal Variances 
Distribution Shapiro-Wilk W 0.92997 0.74935 0.48173 Normal DIstribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Oeclslon(0.05) 

Between 0.0002473 0.0002473 1 0.09 0.77952 Non-Significant Effect 

Error 0.0173071 0.0028845 6 

Total 0.01755442 0.0031319 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Oecision(0.05) 

14877-001 14877-004 0.29283 1.94318 0.3898 0.0738 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SO 

14877-001 4 0.91645 0.89286 0.94545 0.02410 1.27985 1.23732 1.33507 0.04469 

14877-004 4 0.90923 0.85470 0.93750 0.03726 1.26873 1.17972 1.31812 0.06141 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep10 

14877-001 0.92661 0.90090 0.89286 0.94545 

14877-004 0.93750 0.92727 0.91743 0.85470 
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CETIS Test Summary 
Champia parvula Red Macroalga Sexual Reproduction Test 

Test No: 10-1428-4432 Test Type: Champia 

Start Date: 17 Aug-DB 12:00 PM Protocol: EPAl600/4-91/003 (1994) 

Ending Date: 22 Aug-06 12:00 PM Oil Water: Laboratory Seawater 

Setup Date: 17 Aug-DB 12:00 PM Brine: Generic commercial salls 

Sample No: 07-8329-2830 Material: Marine Monitoring Sample 

Sample Date: 15 Aug-DB 10:00 AM Code: 14877-000 

Receive Date: 15 Aug-DB 10:00 AM Source: New Bedford Harbor Dredge Manitonn 

Sample Age: 50h Station: WQ-TOX-Lab Control 

Sample No: 17-9585-5914 Material: Marine Monitoring Sample 

Sample Date: 14 Aug-06 08:49 AM Code: 14877-001 

Receive Date: 14 Aug-06 03:10 PM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 75h Station: WQ-TOX-001 

Sample No: 18-0466-2689 Material: Marine Monitoring Sample 

Sample Date: 14 Aug-06 01:05 PM Code: 14877-002 

Receive Date: 14 Aug-06 03:10 PM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 71h Station: WQ-TOX-002 

Sample No: 09-3579-7416 Material: Marine Monitoring Sample 

Sample Date: 14 Aug-06 01 :20 PM Code: 14877-003 

Receive Date: 14 Aug-06 03:10 PM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 71h Station: WQ-TOX-003 

Sample No: 18-0725-4579 Material: Marine Monitoring Sample 

Sample Date: 14 Aug-06 01:45 PM Code: 14877-004 

Receive Date: 14 Aug-06 03:10PM Source: New Bedford Harbor Dredge Monltorin 

Sample Age: 70h Station: WQ-TOX-004 

Mean Cystocarps Summary 

Sample Code Reps Mean Minimum Maximum SE 
14877-000 3 21.733 17 25.8 2.5621 

14877-001 4 28 27.2 29 0.3916 

14877-002 4 28.7 24.2 32.6 1.8735 

14877-003 4 24.7 20.2 32.2 2.8065 

14877-004 4 15.35 11 20 1.9033 

Mean Cystocarps Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

14877-000 17 25.8 22.4 

14877-001 29 28.2 27.6 27.2 

14877-002 30.8 24.2 32.6 27.2 

14877-003 32.2 25.8 20.6 20.2 

14877-004 16.4 20 11 14 

000-148-126-1 CETIS'" v1.02BC 

Duration: 
Species: 
Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SD 
4.4377 

0.7832 

3.747 

5.6131 

3.8066 

Report Date: 

Link: 

Page 1 of 1 

25 Aug-DB 11 :45 AM 

08-3041-0233 

Saskatchewan Research Council 

5d Oh 

Champia parvula 

In-House Culture 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Baltelle Labs 

Ecological Risk Assessment 

Baltelle Labs 

Ecological Risk Assessment 

CV 

20.42% 

2.80% 

13.06% 

22.73% 

24.80% 

Analyst: __ _ Approval:. __ _ 



CETIS Analysis Detail 
Champia parvula Red Macroalga Sexual Reproduction Test 

Comparisons: 

Report Date: 

Analysis' 

Page 7 or 7 

25 Aug-06 11 :45 AM 

1406408491 -
Saskatchewan Research Council 

Test No: 10-1428-4432 Test Type: Champ!a Duration: 5d Oh 
Start Date: 17 Aug-06 12:00 PM Protocol: EPN600/4-91/003 (1994) Species: Champia parvula 
Ending Date: 22 Aug-06 12:00 PM Oil Water: Laboratory Seawater Source: In-House Culture 

Setup Date: 17 Aug-06 12:00 PM Brine: Generic commercial salts 

Endooint Analvsis TVDe Samole Link Control Link Date Analvzed Version 
Mean Cystocarps Comparison 08-3041-0233 08-3041-0233 25 Aug-06 11:44 AM CETISv1.026 

Method All H Data Transform Z \NOEL LOEL Toxic Units ChV MSDI;! I Equal Variance 1 C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P level Declslon(0.011 

Variances Variance Ratio 32.10870 49.79928 0.01886 ~qual Variances 

Distribution Shapiro-Wllk W 0.92642 0.72991 0.48440 Normal Distribution 

ANOVATable 

Source Sum of Sauares Mean Sauare OF F Statistic P Level DecislonlD.05\ 

Between 67.32191 67.32191 1 8.16 0.03551 Significant Effect 

Error 41.22667 8.245334 5 

Total 108.548573 75.567241 6 

Group Comparisons 

Samole vs Samole Statistic Critical P Level MSD Declslon(0_051 

14877-000 14877-001 -2.8574 2.01505 0.9822 4.41924 Non~Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
14877-000 3 21.733 17 25.8 4.4377 
14877-001 4 28.000 27.2 29 0.7832 

Data Detail 

Samole Code ReD 1 Reo 2 Reo 3 ReD4 RepS Rep 6 Reo 7 Rep 8 Rep 9 Reo 10 
14877-000 17 25.8 22.4 

14877-001 29 28.2 27.6 27.2 
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Comparisons: 

CETIS Analysis Detail Report Date: 

Analysis· 

Page 2 of 7 

.25 Aug-06 11 :45 AM 

04-0778-1118 

Cham pia parvula Red Macroalga Sexual Reproduction Test Saskatchewan Research Council 

Test No: 10-1428-4432 Test Type: Cham pia Duration: 5d Oh 

Start Date: 17 Aug-06 12:00 PM Protocol: EPN600/4-91/003 (1994) Species: Champ!a parvula 

Ending Date: 22 Aug-06 12:00 PM Oil Water: Laboratory Seawater Source: In-House Cullure 

Setup Date: 17 Aug-06 12:00 PM Brine: Generic commercial salts 

EndDolnl Analvsls TVDe Sample Link Control Link Date Analvzed Version 

Mean Cyslocarps Comparison 08-3041-0233 08-3041-0233 25 Aug-06 11 :45 AM CETISv1.026 

Method All H Data Transform Z INOEL LOEL Toxic Units ChV MSOe I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeclsionl0.01l 

Variances Variance Rallo 1.40266 49.79928 0.74297 Equal Variances 

DistribuUon Shaplro-Wilk W 0.89384 0.72991 0.27950 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean S.Quare OF F Statistic P Level Oeclslon(0.05) 

Between 83.2019 83.2019 1 5.10 0.07343 Non-Significant Effect 

Error 81.50667 16.30133 5 

Total 164.708572 99.503237 6 

Group Comparisons 

Samore vs Samole Statistic Critical P Level MSO OeclslonlO.OSl 

14877-000 14877-002 -2.2592 2.01505 0.9633 6.21377 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14877-000 3 21.733 17 25.8 4.4377 

14877-002 4 28.7 24.2 32.6 3.747 

Data Detail 

Sample Code Reo 1 Reo 2 ReD3 Reo 4 ReD5 Reo 6 Rep7 Reo B Reo 9 Reo 10 
14877-000 17 25.8 22.4 

14877-002 30.8 24.2 32.6 27.2 
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CETIS Analysis Detail 
Champla parvula Red Macroalga Sexual Reproduction Test 

Test No: 10-1428-4432 

Start Date: 17 Aug-06 12:00 PM 

Ending Date: 22 Aug-De 12:00 PM 

Setup Date: 17 Aug-De 12:00 PM 

Test Type: Champia 

Protocol: EPAl600/4-91/003 (1994) 

Oil Water: Laboratory Seawater 

Brine: Generic commercial salts 

Comparisons: 

Report Date: 

Analysis' 

Page 1 of 7 

25 Aug-OB 11 :45 AM 

01-7321-3339 

Saskatchewan Research Council 

Duration: 5d Oh 

Species: Champia parvula 

Source: In-House Culture 

Endpoint Analvsls Tvpe Sample Link Control Link Date Analvzed Version 

Mean Cystocarps Comparison 08-3041-0233 08-3041-0233 

Equal Variance t C>T Untransrormed 
Z \ NOEL LOEL Method Alt H Data Transform 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level 

Variances Variance Ratio 1.59986 199.16640 0.81392 

Distribution Shaplro-Wilk W 0.89544 0.72991 0.28743 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level 

Between 15.08762 15.08762 1 0.56 0.48671 

Error 133.9067 26.78133 5 

Total 148.994281 41.868953 6 

Group Comparisons 

Samole vs Samole Statistic Critical P Level MSO 

14877-000 14877-003 -0.7506 2.01505 0.7566 7.96453 

Data Summary Original Data 

SamoleCode 
14877-000 

14877-003 

Data Detail 

Sample Code 

14877-000 

14877-003 

Graphics ,. 
~ 3. 
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148n·ooo 

000-148-126-1 

Count Mean 

3 21.733 

4 24.700 

Reo 1 Rep2 

17 25.8 

32.2 25.8 

I 
y 

Minimum 

17 
20.2 

ReD3 

22.4 

20.6 

148n'003 

Sample Code 

Maximum SO Mean 

25.8 4.4377 

32.2 5.6131 

Rep 4 ReDS Rep 6 

20.2 

CETIS™ v1.026C 

25 Aug-06 11 :45 AM CETISv1.026 

Toxic Units ChV MSOp I N/A 

OeclslonlO.011 

Equal Variances 

Normal DistribUtion 

Decision(0.05} 

Non~Significant Effect 

DecisioniO.OS) 

Non-Significant Effect 

Transformed Data 

Minimum Maximum SO 

Rep 7 Reo 8 Rep 9 ReD 10 

Rankits 

Analyst: __ _ Approval:. ___ _ 



Comparisons: 

GETIS Analysis Detail Report Date: 

Analysis' 

Page 6 of 7 

25 Aug-06 11 :45 AM 

12-8260-0149 

Champla parvula Red Macroalga Sexual Reproduction Test Saskatchewan Research Council 

Test No: 10-1428-4432 Test Type: Champia Duration: 5d Oh 

Start Date: 17 Aug-06 12:00 PM Protocol: EPAi600/4-911003 (1994) Species: Cham pia parvula 

Ending Date: 22 Aug-06 12:00 PM Dil Water: Laboratory Seawater Source: In-House Culture 

Setup Date: 17 Aug-0612:00 PM Brine: Generic commercial salts 

Endpoint Anaivsis Type Sample link Control Link Date Analvzed Version 

Mean Cystocarps Comparison 08-3041-0233 08-3041-0233 25 AU9-0611:45 AM CETiSv1.026 

Alt H Data Transform Z \NOEL LOEL Toxic Units ChV MSOp 
C>T Untransformed N/A 

Method 

Equal Variance t 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level OecisionlD.011 

Variances Variance Ratio 1.35910 49.79928 0.76002 Equal Variances 

Distribution Shapiro-Witk W 0.92107 0.72991 0.44411 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean $.Quare OF F Statistic P Level Oecision(0.05) 

Between 69.85191 69.85191 1 4.22 0.09527 Non-Significant Effect 

Error 82.85667 16.57133 5 

Total 152.708572 86.423239 6 

Group Comparisons 

Sam ole vs Samele Statistic Critical P Level MSO Decislon(O.OS) 

14877-000 14877-004 2.05310 2.01505 0.0476 6.26502 Significant Effect 

Data Summary 

Samele Code 

Original Data Transformed Data 

14877-000 

14877-004 

Data Detail 

Samole Code 

14877-000 

14877-004 

Graphics 
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CETIS Analysis Detail 
Cham pia parvula Red Macroalga Sexual Reproduction Test 

Comparisons: 

Report Date: 

Analysis' 

Page 5 of 7 

25 Aug-06 11 :45 AM 

12-3658-9214 

Saskatchewan Research Council 

TestNa: 10-1428-4432 Test Type: Champia Duration: 5d Oh 

Start Date: 17 Aug-06 12:00 PM Protocol: EPAl600/4-91/003 (1994) Species: Champia parvula 

Ending Date: 22 Aug-06 12:00 PM Oil Water: Laboratory Seawater Source: In-House Culture 

Setup Date: 17 Aug-06 12:00 PM Brine: Generic commercial salts 

Endpoint Analvsis Type Sample link Control Link Date Analvzed Version 

Mean Cyslocarps Comparison 08-3041-0233 08-3041-0233 25 Aug-0611:45 AM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSO~ I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P level OecI510nI0.01) 

Variances Variance Ratio 22.89130 47.46723 0.02871 Equal Variances 

Distribution Shapiro-Wilk W 0.98195 0.74935 0.97065 Normal Distribution 

ANaVA Table 

Source Sum of Squares Mean Souare OF F Statistic P Level Oecl510n/0.051 

Between 0.98 0.98 1 0.13 0.72712 Non~Significant Effect 

Error 43.96 7.326667 6 

Total 44.9399991 8.3066669 7 

Group Comparisons 

Samole V5 Samole Statistic Critical P Level MSO Decislon{O.051 

14877-001 14877-002 -0.3657 1.94318 0.6364 3.71922 Non~Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14877-001 4 28.000 27.2 29 0.7832 

14877-002 4 28.7 24.2 32.6 3.747 

Data Detail 

Samole Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 RepS Rep 7 RepS Rep 9 Rep 10 

14877-001 29 28.2 27.6 27.2 

14877-002 30.8 24.2 32.6 27.2 
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CETIS Analysis Detail 
Champia parvula Red Macroalga Sexual Reproduction Test 

Comparisons: 

Report Date: . 

Analysis' - -

Page 3 of 7 
25 Aug-OB 11 :45 AM 

0793243240 

Saskatchewan Research Council 

Test No: 10-1428-4432 Test Type: Champia Duration: 5d Oh 
Start Date: 17 AU9-0612:00 PM Protocol: EPN600/4-91/003 (1994) Species: Champia parvula 
Ending Date: 22 AU9-06 12:00 PM Oil Water: Laboratory Seawater Source: In-House Culture 

Setup Date: 17 Aug-DB 12:00 PM Brine: Generic commercial salls 

Endoolnt AnaJy.§is TVDe Samnle Link Control link Date Analvzed Version 
Mean Cystocarps Comparison 08-3041-0233 08-3041-0233 25 AU9-0611:45 AM CETISv1.026 

Method All H Data Transform Z \ NOEL LOEL Toxic Units ChV MSD~ I Unequal Variance t C>T Unlransformed N/A 

ANaVA Assumptions 

Attribute Test Statistic Critical P level Declsion(O.01) 

Variances Variance Ralio 51.36956 47.46723 0.00891 Unequal Variances 

Distribution Shapiro-WlIk W 0.88892 0.74935 0.21999 Normal Distribution 

ANOVATable 

Source Sum of Sauares Mean Sauare DF F Statistic P Level DecisionlD.D5l 
Between 21.78 21.78 1 1.36 0.28841 Non-Significant Effect 
Error 96.36 16.06 6 

Total 118.140001 37.840000 7 

Group Comparisons 

Sarno Ie vs Sample Statlstlc Critlcal P Level MSD DecislonI0.05\ 
14877-001 14877-003 1.16455 2.35336 0.1642 6.66879 Non-Significant Effect 

Data Summary anginal Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
14877-001 4 28.000 27.2 29 0.7832 
14877-003 4 24.700 20.2 32.2 5.6131 

Data Detail 

Samele Code Reo 1 Rea 2 Reo3 ReD4 ReDS Reo 6 Reo7 Reo 8 Reo9 Reo 10 
14877-001 29 28.2 27.6 27.2 

14877-003 32.2 25.8 20.6 20.2 
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CETIS Analysis Detail 
Champia parvula Red Macroalga Sexual Reproduction Test 

Comparisons: 

Report. Date: 

Analysis' 

Page 4 of 7 
25 AU9-06 11 :45 AM 

1130997487 - -

Saskatchewan Research Council 

Test No: 10-1428-4432 Test Type: Champia Duration: 5d Oh 

Start Date: 17 AU9-06 12:00 PM Protocol: EPN600/4-91/003 (1994) Species: Champia parvula 

Ending Date: 22 AU9-06 12:00 PM Dil Water: Laboratory Seawater Source: In-House CultUre 
Setup Date: 17 AU9-06 12:00 PM Brine: Generic commercial salls 

Endool"t Anal sis Tvee Sam ole Link Control Link Date Analvzed Version 

Mean Cyslocarps Comparison 08-3041-0233 08-3041-0233 25 AU9-06 11 :45 AM CETtSv1.026 

Method All H Data Transform Z INOEL LOEL Toxic Units ChV MSD~ 

I 
Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level OeclslonIO.01) 

Variances Variance Ratio 23.62500 47.46723 0.02744 ~quat Variances 

Distribution Shaplro-Wilk W 0.94790 0.74935 0.65332 Normal Distribution 

ANOVATable 

Source Sum of Sauares Mean Sauare OF F Statistic P Level Decision(O.OS) 

Belween 320.045 320.045 1 42.38 0.00063 Significant Effect 

Error 45.31 7.551667 6 

Tolal 365.355015 327.59668 7 

Group Comparisons 

Samole vs Sample Statistic Critical P Level MSO OecislonI0.05) 

14877-001 14877-004 6.51005 1.94318 0.0003 3.77589 Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
14877-001 4 28.000 27.2 29 0.7832 

14877-004 4 15.35 11 20 3.8066 

Data Detail 

Sample Code Rep 1 Reo 2 ReD3 Reo 4 Re05 Rep 6 Rgp7 RepS Rep 9 Rep 10 
14877-001 29 282 27.6 27.2 

14877-004 16.4 20 11 14 
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SAL TWA TER ASSAYS 

A. bahia, A. punctulata, C. parviJla 

STUDY: I "I ~77 LOCATION: New Bedford Harbor 

Lab Salt 
CHEMISTRY Control -001 -002 -003 -004 

AMMONIA 
\I'if:l" 

-0.";- -ODS- -00(., -0(;,--1 -oo~ 

AS RECEIVED Lab Salt 
WATER QUALITIES Control -001 -002 -003 -004 

SALINITY (ppt) :i.e, 101 ;3.-;) J~ -).':l 

pH (SU) <;5.00 /, '1 ~ 'iLOO 7.~ //60 

TRC (mg/L) J,(J.0 "> /'-o,os- l-o,o~ £0.05 L(), DS-

DO (mg/L) 7,0 7.0 7.0 {,3 I, I 

SIC (~mhos/cm) 2)70 0 -S 170 0 ;'770 CJ ,70D 0 '54- c;-o OJ 

WQ STATION USED ~ I I \ { 

INITIALS ~ 

""" ""'- ""'- ~ 

A. bahia SALINITY 
ADJUSTMENT Lab Salt 

RECORD Control -001 -002 -003 -004 

SAMPLE (mLs) 

SEA SALT (g) 

DATE: 

TIME: 

INITIALS: 

Sample 10 ESI Cube 10 

-001 -001 

-002 -002 

-003 -003 

-004 -004 



STUDY: 

\~ ,&,1 

CONC REP 

LAB A 

-001 A 

-002 A 

-003 A 

-004 A 

CONC REP 

LAB A 

-001 A 

-002 A 

-003 A 

-004 A 

INC TEMP: 

DATE: 

TIME: 

INIT: 

CLIENT: 
BATTELLE 

Americamysis bahia 7 DAY CHRONIC ASSAY 
NEW WATER QUALITIES 

LOCATION: LAB CONTROL: 
NEW BEDFORD HAMPTON ESTUARY 

NEW DISSOLVED OXYGEN (mg/L) NEW SALINITY (ppt) 

0 1 2 3 4 5 6 0 1 2 3 4 

7. 0 (/,.q lu.B 7.0 \u1'1 10·1 (oS :lCo :Ie. Lla ';l::> 2.5 
f.O i-I.i lo·t-\ cO.D S.(P (p. '2- to.O ~~ :;t'" 2(,0 ~f, 2lt> 
/,0 "., \...i.5 (0.0 ,.Vi 5.5 to ·1 J.<J ).(., 7» 'd(;, 2.lp 

'7.> (;.0 7,0 10.'=7 7.0 1,1...- ~.I )5 lC:! 2lP )(0 24> 
1. \ (;,v\ 7· \ 1.( 7.1- /.4 t·1 ).5 '") f, z.to ~f;, l.(O 

5 

2S 
2(,p 

Z-i., 

2(P 

2lR 
NEW pH (SU) NEW TEMPERA lURE ("C) 

0 1 2 3 4 5 6 0 1 2 3 4 5 

<1;,00 7. ~'1 7/6":; 7.q t.\ 7.74 1,1'" '1.q?, "d"\ 'd'; 2-4 2.~ Z.y· 25 
7,t-i{1 ;.I~ 1,0?:, 7:J'{ (q.q l '.D& 71 '2;3 -a "\ ')5' ?J1 24 2-4 25 
7."1-1 1.3d- 7.23 "'."J , '1·11 1:2'6 7 .. tD ) -\ l~ ~ 2..L1 1.-L{ 25 

1/61 11'5\ 7.'3~ 7.(1' I 
'" LID /·100 705r 11 ;;tS 2J..f '2-Y- z,Y Z5 

"~> l.\t\l!\ 7.11/ 7.livl 71t.t1 7,101 l,IA 'd"1 ){ LJ-.! 2J.t '2-4 25 

l" J..;' 'l.5 '),,, 1...5 rg; 15 
'is/I 5' "iY-' (P "BIn 1)/1'6 '6./1"1 11/7Jl 'llzl 
,),~ 11'1) 1100 III ~ \Y36 1545 1345 
""'I "' 'ID- "'" -e.G- S~ s:r 

WATER QUALITY METERS USED 
NEW WATER QUALITIES 

0 1 2 3 4 5 6 

Water Quality Station # v/u// 1 I J. I ~ Z 
Initials ~ ""' W "'" 'V9- 53' s..:r 
Date tt; ,,,/() C, lJ(/ltD '0/17 \)/I'b 'i> fiG) "61 to 'if 12.1 

6 

6 

25 

25 
2-5 

'25 

2S 

7 



STUDY: CLIENT: 

\ VI 'isll 
BATTELLE 

Americamysis bahia 7 DAY CHRONIC ASSAY 
OLD WATER QUALITIES 

LOCATION: LAB CONTROL: 
NEW BEDFORD HAMPTON ESTUARY 

OLD SALINITY (ppt) OLD pH (SU) 

Cone Rep 1 2 3 4 5 6 7 1 2 3 4 5 

Control A )G ~ zIP Z-l.. 1-~ lip 2tp ,.ig 7.100 1'0'"3 7.li1 ,.'6\ 
-001 A ).G :;u" zlp 'l,V 1-(; 1~ 2tp 7.<p'i 7.57 1.(P1- 7·4!1 I'~~ 
-002 A d.<b ~(" Zip "];lp 1lp 710 "2.1Q f.r,,'1 7.52 '1.(p+ 7·1.03 7S6 

-003 A ';lIP ~tp Z1P '2(p 2..& 1..& 2lR 7.QO 7.73 +.3l 7'72- ,.,1't 
-004 A "lIP ~!o ZIo W 1lJ 2.~ L.l(I 7.'10 t,lL! =+-·31- 7:'1) r 1~2 

OLD TEMPERATURE ('C) 

Cone Rep 1 2 3 4 5 6 7 

Control A 1~ Z-Lj 2.~ 1.1..\- i4 1-'5 '2.4 
-001 A lo-j 2-4- z.L\ ·U-\ 1-L-\- 2-5 2L..l 
-002 A N 24- 7J{ 1J-\ 2.1-\ '25 24 
-003 A )'1 '2...4 25 1--1..\ 25 15 "2.4 
-004 A ').11 2..4 1.-5 1J-t 15 'LoS -z.L\ 

INC TEMP: 'l" ;1..5 ZS 1..'5 1.S 15 1J..'5 
DATE: '/i"fp '6/17 '8/1 'D 'B{Iq '6/'20 <( /2-1 o[zz 
TIME: \0110 tDlD ID30 I Of)') l3DS \1.3'5 \UCl 
INITIALS: 1M 113- l~ e9- '3:\ ;:):) c.P 

u 

GENERAL NOTES - for additional information refer to SOP #1411 or EPA manual 600/4-91/003 

• Test vessels will be 250 mL glass beakers containing a minimum of 150 mL of solution 
·8 replicates per site with 5 organisms each 

• Test Temperature: 26±1 'C 
·Salinity: 25 ±2ppt 
·Dissolved Oxygen: >4.3 mglL 

·Photoperiod will be 16 hours light and 8 hours dark . 

6 7 

7·71 /.~ 

1·1£8 1·1llo 
,.(d. h.5L \ 

I.g.., h:13 ,.cre l.llp 

• Passing criteria require ,80% survival and average dry weight of >0.20 mglorganism in the control vessels. 

WATER QUALITY METERS USED 
OLD WATER QUALITIES 

a 1 2 3 4 5 6 7 

Water Quality Station # /'////h 'J.. I 7.- ( 1- 1\ 0( 

Initials ~ "'" t.&. W- eB SJ £j CP 
Date 1;ArrOC. \l",tCo 'al n "if llrot O~ € (11 "lItO 112-1 '6 In. 



STUDY: \11. '/;77 

SPECIES: A. bahia 

Day: 0 

Sample 
Volume 

Used (mL) 

lab Control l(POO 

-001 

-002 

-003 

-004 ~ 

Day: 3 

Sample 
Volume 

Used (mll 

lab Control 120cJ 

-001 

-002 

-003 

-004 V 
Day: 6 

Volume 
Sample Used (ml) 

lab Control I '2..to 
-001 

-002 

-00:' 

-DOL( '0 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SAMPLE USE RECORD 

CLIENT: BATTEllE - New Bedford 

TEST: chronic renewal 

Day: 1 Day: 2 

ESICube Volume ESICube Volume 
ID Used (mll ID Used (mll 

nfa 11.00 nfa \2.00 

-odr -601 

-00 d. -0::> J. 

-00 ) -00] 

_°0 1.-1 " 1I -oo~\ \ 

Day: 4 Day: 5 

ESICube Volume ESICube Volume 
ID Used (mll ID Used (mll 

nfa \200 nfa 17J)() 
-001 -DO\ 

-OOZ -COZ. 
-(1)3 -oD3 
-col\ , II -DOL/- ,0 

ESICube 
ID 

nfa 

- ()f) \ 

-Ob?. 
I 

-Q03 

- DaY 

ESICube 
Day Date Time Init 

ID 

nfa 0 [5// ') llOO 1M 

-001 1 <gAb uJa h, 

-DOL. 2 g/17 toYS" 'ill-

-003 3 ~Jlg 11/0 1f--
-ooy 4 8/19 t \ z.o 'CG-

5 1(2D 131.\0 Sr 
6 't('/-I 134S" SJ 

ESICube 
ID 

nfa 

-OOr 

-00 l. 

-003 

-0 eft 



STUDY: 

\ "\ "/i'i5 C. 

SAMPLE Rep 

A 

B 

C 

Lab D 

Control E 

F 

G 

H 

A 

B 

C 

D 
-001 

E 

F 

G 

H 

A 

B 

C 

D 
-002 

E 

F 

G 

H 

INC TEMP: 

DATE: 

TIME: 

INITIALS: 

CLIENT: 
Battelle 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SURVIVAL & OLD WATER QUALITIES 

LOCATION: LAB CONTROL: 
NEW BEDFORD HAMPTON ESTUARY 

ORGANISM 
BATCH/LOT# 

NUMBER OF SURVIVORS OLD DISSOLVED OXYGEN (mg/L) 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 

"!: - S-5" .;; ? :> 15 5 'ii.'/ i.'/ 5'1 .... 9 to.1 ~IO Lj.'is' 

b 5" 5' S ~ !> 5" 5 Co. 0 $', q 6. 1 $','& !D,O !.I.W 4.\ 

S 5 5" 5 '-I 1.j 1.\ L\ S.Of /D.D &.0 s,'& ,~ Cf .", 4.e;, '3.9. 

5"" s tJ C; ~ S 5 S 5.'1 <;,'1 10.0 ".0 (",0 4.9 I..j.z. 

b 5" S" 5 s s " 5 ., .'1 :>.'1 6,2 s,'" (0.0 '5",0 L\ ·1 
~ ;; t; 5 $" 

~ S' 5 !).<j ";-.,, b.1 c..O (",0 '0'/ Lt.\ ") 

6 1-1 ... , 4 1.1 l.f 'i L{ s·9 (p,O ~, I ('.0 f:,-. "l $",0 '6~ 

S " 
~ '7 'i" S S' 5 05.'1 (;.0 fr" Z- G·O &,0 ",-,0 4·0 

~ ) s 5 '5 5' S 5 5,s' (,..0 t;. (p G.O ("3 '5"1 5- ,-\,0:) 

5 IJ 5 5 5' 5' "r 5 S\IO '>,e. fa.5 (,,0 G.O P''; L\.Lo 

5' S- 5 5 t;" 5" '5 5 S-,'& ~. ·9 10,'-/ c.,o 10.0 pl7 5·\ 

5 !l 5 5 C; If '3 ~ 5, "I <;.9 b,1 &.0 G,.O .,;-, '3 5 ... 

5 5' '5' 5 s 5' !f .5 {p.O (p,D r;,,2 <..,d b.O "i.1 L/.q. 

'7 5' 'f 5 'i 5' 5' '5 to.O Co.D &·3 .;.q ~.I 5'.~ S'l-

5' ~ ~ 5 S' q 5 5 G.O G..O (p.? {P.O (0.0 .".9 5;~ 

) ~ (' 5 ~- 5' 5 .:) s .'1 (p.0 ~.'Z- (p,0 ~Pf )'." 5,,-/ '" 
5' 5" " 5 ? }' S' 5' S.S' (p,O (0.2 (p,0 G.O :r. "{ S,L 

S- .... r ~ 5 'J ~ 5' 5 ;)I~ '>/1 58 (0.0 /p,O -so. ~I 5,0 

S- f s 5 13 ( 5' 5 )1:) S.lO 5-'6 >,9 ').5' $".0 <)'0 

r:; 'J , 5 
~ 7.£0 5.7 5.9 '5'IS S-.O 5' .; S' '.:l 'S,:) 5.3 . 

5' S- ~ S 5' !,- !l :i G',5 ~ .to fo.o H" S'. (0 S,c;, .5,l;> 

5' S 5' 5' '7' "'i 
, 

'ii.<O {P.O 1>', G :,"', :> 6.'-1 '; 5 ,:),S ~,7 

f' li' 5 5 <;- ~- 5' :) 'l,S ~.G. 5,( ~ ,7 'StJ ..,.0 5.3 

S t; S' 6 to; '5 f 5 5,'- 5J;; 5.'g S'.'j S',t../ 'S/o 53 
)'l d'i' 1" 2.b )1 1, ~'r '25 

'6>/7 ~/l'6 °6/t4 "l/z..o 'iY.\ I 'Y,).'\ ~().') 'ls11.~ 
11,;')0 IVcP \0..,0 135D \\10 \\"')'5" '')ocO t3'2lJ 

"'" "'" vi' SS ..... 11'" W\ cP 



STUDY: 

\ "\ '6'B<"a 

SAMPLE Rep 

A 

B 

C 

D 
-003 

E 

F 

G 

H 

A 

B 

C 

D 
-004 

E 

F 

G 

H 

INC TEMP: 

DATE: 

TIME: 

INITIALS: 

CLIENT: 
Battelle 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SURVIVAL & OLD WATER QUALITIES 

LOCATION: LAB CONTROL: 
NEW BEDFORD HAMPTON ESTUARY 

ORGANISM 
BATCH/LOT# 

NUMBER OF SURVIVORS OLD DISSOLVED OXYGEN (mg/L) 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 

'7 q ,- 5 " 1-\ "\ 11 ~IW 
~ 

<;1& 5·1 ,./ ~o ,>,,7 (p.D 

'i 5" 5 5 '5' ') '1 S :),c, -Sdc, (p ./ r;6 -=;8 5'"IG S'U:> 

5' ~ ;- 5 -S 5" 5 S 5,7 ':,17 5.1 ,>,S" .,".0 S'IJ.. 5.L" 
r I) 'i 5 ~ S' ~ .s ,,",~ $.'5 5."/ ~ ." ').. :),d. 5,1o 

5 ') t; 5 S S' 6'" s 10.0 (,,0 t;" I ".7 5.5" S.7 /0, I 

5 '5 I) 5 S-- ) IJ ::, c,.6 G.,O (P. 2- ,),"6 5·1 ~,tO Ifn.b 

~ S- S' 5 5' '.i' Ii S <;.9 '5',~ (.,. I $',IP "" ~,5" 5;[ 
') ') '5 S 'S ~ " 5 ~.9 ",'. ~ to. I ) .G. 'i .V -s,c" ":"ls-

"" "" "- f'.... 

'" '-. 
'" l"- '" '-.... 

"'-
""- "-
~ 

"4'> Jot;' ?" 25 ?" :\"i' -:\"i' '25 
~A7 'is/In 'lill'! ~/zo 'lI1:1.1 'lfJ).'), '64.3 'i5/-Zt\ 
\00 1000 \0,0 I~SD \\Iel l\~{' \10e 

'b?iJ 
\J'" v... W\ 5::) V'" "" 1M (!.p 



Americamysi~ bahia 7 DAY CHRONIC ASSAY 
ORGANISM WEIGHTS 
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Americamysi~ bahia 7 DAY CHRONIC ASSAY 
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CETIS Test Summary 
Report Date: 

Link: 

Page 1 of 1 

25 Aug-06 3:0B PM 

06-9147-1245 

Mysidopsis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survivat (7d) Duration: 7d Oh 

Start Date: 17 Aug-06 03:30 PM Protocol: EPAlB21IR-02-014 (2002) Species: Mysidopsis bahia 
Ending Date: 24 Aug-06 03:45 PM 011 Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 
Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Sample No: 10-7795-7304 Material: Marine Monitoring Sample Client: Battelle Labs 
Sample Date: 17 Aug-06 12:00 PM Code: 14BB6-000 Project: Ecological Risk Assessment 
Receive Date: 17 Aug-06 12:00 PM Source: New Bedford Harbor Dredge ManHarin 

Sample Age: 4h Station: WQ-TOX-Lab Control 

Sample No: 06-5244-5492 Material: Marine Monitoring Sample Client: Battelle Labs 

Sample Date: 16 Aug-06 01 :30 PM Code: 14BB6-001 Project: Ecological Risk Assessment 
Receive Date: 17 Aug-06 OB:25 AM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 26h Station: WQ-TOX-001 

Sample No: 18-B 134-1954 Material: Marine Monitoring Sample Client: Battelle Labs 

Sample Date: 16 Aug-06 02:00 PM Code: 14B86-002 Project: Ecological Risk Assessment 

Receive Date: 17 Aug-06 08:25 AM Source: New Bedford Harbor Dredge Monilonn 

Sample Age: 26h Station: WQ-TOX-002 

Sample No: 15-5951-2491 Material: Marine Monitoring Sample Client: Battelle Labs 

Sample Date: 16 Aug-06 02:15 PM Code: 14BB6-003 Project: Ecological Risk Assessment 

Receive Date: 17 Aug-06 OB:25 AM Source: New Bedford Harbor Dredge Monltorin 

Sample Age: 25h Station: WQ-TOX-003 

7d Proportion Survived Summary 

Sample Code Reps Mean Minimum Maximum SE SO CV 

14BB6-000 B 0.95000 O.BOOOO 1.00000 0.03273 0_0925B 9.75% 

14BB6-001 B 1.00000 1.00000 1.00000 0.00000 0_00000 0.0011/11 

148B6-002 B 1.00000 1.00000 1.00000 0_00000 0.00000 0.00% 

14BB6-003 B 0.97500 0.80000 1.00000 0_02500 0.07071 7.25% 

Mean Dry Biomass~mg Summary 

Sample Code Reps Mean Minimum Maximum SE SO CV 

14BB6-000 B 0.42925 0_32200 0.96600 0.07701 0_217B1 50.74% 

14886-001 8 0.44B25 0.40600 0_55200 0.01732 0_0489B 10.93% 

14BB6-002 8 0.46457 0_13600 0_9B400 0.10003 0.26465 56.97% 

14BB6-003 B 0.45550 0.37BOO 0.64BOO 0.03012 0.OB519 18.70% 

7d Proportion Survived Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep B 

14BB6-000 1.00000 1_00000 O_BOOOO 1.00000 1.00000 1.00000 0.80000 1.00000 

14BB6-001 1.00000 1.00000 1_00000 1.00000 1.00000 1.00000 1.00000 1.00000 

14B86-002 1_00000 1_00000 1.00000 1.00000 1.00000 1.00000 1_00000 1.00000 

14B86-003 O_BOOOO 1.00000 1.00000 1.00000 1_00000 1.00000 1_00000 1.00000 

Mean Dry Biomass~mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep B 

14BB6-000 0_37000 0_33600 0_32200 0_96600 0.37200 0_33200 0.36400 0.37200 

14BB6-001 0.55200 0.43BOO O.4BOOO 0.40600 0.42BOO 0.45800 0.41200 0.41200 

14BB6-002 0.44200 0_13600 NIA 0.9B400 O.4BOOO 0.26200 0.45BOO 0.49000 

14BB6-003 0_64BOO 0.41BOO 0.41400 0.45000 0.47000 0.39200 0.37BOO 0.47400 

000-14B-126-1 CETIS'" v1.026C Analyst: __ _ Approval: __ _ 



CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis' 

Page 4 or 5 
25 Aug-06 3:09 PM 

11-2085-4336 

Mysidopsis 7~d Survival, Growth and Fecundity Test EnvlroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth~SurvivaJ (7d) Duration: 7d Oh 

Start Date: 17 Aug-06 03:30 PM Protocol: EPAl821/R-02-014 (2002) Species: Mysidopsis bahla 

Ending Date: 24 Aug-06 03:45 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms. N 

Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Analysis Tvoe Sarm~_le link Control Link Date Analvzed Version 
Mean Dry Biomass-mg Comparison 06-9147-1245 06-9147-1245 25 AU9-06 3:07 PM CETISv1.026 

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSD~ 

I 
Mann-Whitney U C>T Unlransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P level Declsion/O.Oll 

Variances Variance Ratio 19.77144 8.88539 0.00083 Unequal Variances 

Distribution Shaplro-Wilk W 0.58034 0.84420 0.00000 Non-normal Distribution 

ANOVATable 

Source Sum of Sauares Mean Souare DF F Statistic P Level Declslonl0.051 

Between 0.0014440 0.0014440 1 0.06 0.81326 Non-Significant Effect 

Error 0.348676 0.0249197 14 

Total 0.35032004 0.0263637 15 

Group Comparisons 

Samole vs Samole Statistic Critical P Level nes DeclslonlO.051 

14886-000 14866-001 8 0.9948 2 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Samoie Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

14886-000 8 0.42925 0.32200 0.96600 0.21781 

14886-001 8 0.44825 0.40600 0.55200 0.04898 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 6 Rep9 Rep 10 

14866-000 0.37000 0.33600 0.32200 0.96600 0.37200 0.33200 0.36400 0.37200 

14886-001 0.55200 0.43800 0.48000 0.40600 0.42800 0.45800 0.41200 0.41200 
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CETIS Analysis Detail 
Comparisons: 

Report Date:. 

Analysis' 

Page 3 or 5 

25 Aug-06 3:09 PM 

07-1776-2013 

Mysldopsis 7-d Survival, Growth and Fecundity Test EnvlroSystems, Inc. 

TestNa: 10-9546-2606 Test Type: Growth-Survival (7d) Duration: 7d Oh 

Start Date: 17 Aug-06 03:30 PM Protocol: EPA/821/R-02-014 (2002) Species; Mysldopsis bahia 

Ending Date: 24 Aug-06 03:45 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Analvsls TVoe Samole Link Control Link Date Analvzed Version 

Mean Dry Biomass-mg Comparison 06-9147-1245 06-9147-1245 25 AU9-06 3:07 PM CETISv1.026 

Method All H Data Transform Z NOEL LOEL Toxic Units ChY MSOo 

Mann-Whitney U C>T Unlransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P level Oeelslon{O.01l 

Variances Variance RaUo 1.47639 9.15534 0.61852 Equal Variances 

Distribution Shapiro-Wilk W 0.75602 0.83526 0.00057 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statlstlc P Level DeelslonI0.05' 

Between 0.0046576 0.0046576 1 0.06 0.76111 Non-Significant Effect 

Error 0.7523184 0.0576707 13 

Tolal 0.75697595 0.0625262 14 

Group Comparisons 

Samole vs Samole Statlstic Critical P Level nes DecisionlO.05\ 

14866-000 14666-002 20 0.8016 1 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14866-000 6 0.42925 0.32200 0.96600 0.21781 

14886-002 7 0.46457 0.13600 0.98400 0.26465 

Data Detail 

Samole Code Reo 1 Reo 2 Reo 3 Reo4 Rep 5 Reo 6 Reo 7 Reo 8 Reo 9 Reo 10 

14666-000 0.37000 0.33600 0.32200 0.96600 0.37200 0.33200 0.36400 0.37200 

14866-002 0.44200 0.13600 0.96400 0.46000 0.26200 0.45600 0.49000 
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Comparisons: 

CETIS Analysis Detail Repor.t Date: 

Analysis' 

Page 1 of 5 

25 Aug-06 3:09 PM 

05-3820-3215 

Mysidopsis 7~d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survival (7d) Duration: 7d Oh 

Start Date: 17 Aug-06 03:30 PM Protocol: EPN821/R-02-014 (2002) Species: Mysldopsis bahia 

Ending Date: 24 Aug-06 03:45 PM Dil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Analysis TVpe Sample Link Control link Date Analvzed Version 

Mean Dry Biomass-mg Comparison 06-9147-1245 06-9147-1245 25 Aug-06 3:07 PM CETISv1.026 

Method Att H Data Transform Z INOEL LOEL Toxic Units ChV MSO~ 

I 
Mann-Whitney U C>T Unlransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P level OeclslonJO.011 

Variances Variance Ratio 6.53631 8.88539 0.02418 Equal Variances 

Distribution Shaplro-Wilk W 0.59989 0.84420 0.00000 Non-normal Distribution 

ANOVATable 

Source Sum of ~quares Mean Square OF F Statistic P Level Oeclslon(0.05) 

Between 0.0027562 0.0027562 1 0.10 0.75558 Non-Significant Effect 

Error 0.3828855 0.027349 14 

Total 0.38564170 0.0301051 15 

Group Comparisons 

Sam ole vs Samole Statistic Critical P Level Ties DeclsionlO.OS\ 

14886-000 14886-003 8 0.9948 1 Non-Significant Effect 

Data Summary Original Data Transformed Data 

SamDle Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
14886-000 8 0.42925 0.32200 0.96600 0.21781 

14886-003 8 0.45550 0.37800 0.64800 0.08519 

Data Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep 4 Rep5 Rep6 Rep 7 Rep8 Rep9 Rep 10 

14886-000 0.37000 0.33600 0.32200 0.96600 0.37200 0.33200 0.36400 0.37200 

14886-003 0.64800 0.41800 0.41400 0.45000 0.47000 0.39200 0.37800 0.47400 
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Comparisons: 

CETIS Analysis Detail Report Date: 

Analysis' - -

Page 5 of 5 

25 Aug-06 3:09 PM 

2059453042 

Mysidopsis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survival (7d) Duration: 7d Oh 

Start Dale: 17 Aug-06 03:30 PM Protocol: EPAl821/R-02-014 (2002) Species: Mysidopsis bahla 

Ending Dale: 24 Aug-06 03:45 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 17 AU9-06 03:30 PM Brine: Nat Applicable 

Endoolnt Anal sis Tvoe Samole Link Control Link Dale Analvzed Version 
Mean Dry Biomass-mg Comparison 06-9147-1245 06-9147-1245 25 AU9-06 3:08 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LoEL Toxic Units ChV MSDQ I Mann-Whitney U C>T Untransformed I N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Declslon(O.01) 

Variances Variance Ratio 29.19027 9.15534 0.00026 Unequal Variances 

Distribution Shaplro-Wilk W 0.76567 0.83526 0.00081 Non-normal Distribution 

ANOVATable 

Source Sum of Sauares Mean Sauare OF F Statistic P level Declsionto.051 

Between 0.0009944 0.0009944 1 0.03 0.86610 Non-Significant Effect 

Error 0.4370343 0.0336180 13 

Total 0.43802873 0.0346124 14 

Group Comparisons 

Sample vs Sample Statistic Critical P level Ties Declsion(0.051 

14886-001 14886-002 24.5 0.6106 2 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
14886-001 8 0.44825 0.40600 0.55200 0.04898 
14886-002 7 0.46457 0.13600 0.98400 0.26465 

Data Oetall 

SamDle Code Reo 1 Reo 2 ReD 3 ReD4 Reo 5 Reo 6 Reo7 Reo 8 Rep9 Rep 10 
14886-001 0.55200 0.43800 0.48000 0.40600 0.42800 0.45800 0.41200 0.41200 

14886-002 0.44200 0.13600 0.98400 0.48000 0.26200 0.45800 0.49000 
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Comparisons: 

Report Date: 

Analysis· CETIS Analysis Detail 
Page 2 of 5 

25 Aug-06 3:09 PM 

06-9132-2437 

Mysldopsls 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survival (7d) Duration: 7d Oh 

Start Date: 17 Aug-06 03:30 PM Protocol: EPAl8211R-02-014 (2002) Species: Mysidopsis bahla 

Ending Date: 24 Aug-06 03:45 PM Dil Water: Not Applicable Source: ARO - Aquatic Research Organisms. N 

Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Analysis Type Samole LJnk Control Link Date Analvzed Version 

Mean Dry Biomass-mg Comparison 06-9147-1245 06-9147-1245 25 Aug-06 3:07 PM CETISv1.026 

Method All H Data Transform Z INOEL LOEL Toxic Units ChV MSDI! I Mann-Whilney U C>T Unlransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decislon/O.01l 

Variances Variance Ratio 3.02486 8.88539 0.16742 Equal Variances 

Dislribution Shaplro-Wilk W 0.82384 0.84420 0.00465 Non-normal Dlslribution 

ANOVATable 

Source Sum of ~q~ares Mean Souare DF F Statistic P Level DecisioniD.05l 

Between 0.0002102 0.0002102 1 0.04 0.83773 Non-Significant Effect 

Error 0.0676014 0.0048287 14 

Total 0.06781162 0.0050389 15 

Group Comparisons 

Samole vs Samole Statistic Critical P Level Ties DecisionlD.D51 

14886-001 14886-003 33 0.4796 1 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

14886-001 8 0.44825 0.40600 0.55200 0.04898 

14886-003 8 0.45550 0.37800 0.64800 0.08519 

Data Detail 

SamDle Code Rep 1 Rep2 Rep 3 Rep4 ROpS Rep 6 Rep 7 Rep8 Rep9 Rep 10 

14886-001 0.55200 0.43800 0.48000 0.40600 0.42800 0.45800 0.41200 0.41200 

14886-003 0.64800 0.41800 0.41400 0.45000 0.47000 0.39200 0.37800 0.47400 
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CETIS Analysis Detail 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 5 

27 Dec-06 2:46 PM 

03-6541--4975 

Mysidopsis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survival (7d) Duration: 7d Oh 

Start Date: 17 AU9-06 03:30 PM Protocol: EPN821/R-02-014 (2002) Species: Mysidopsls bahla 

Ending Dale: 24 Aug-06 03:45 PM Dil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Analysis Type SampteLink Control Link Date Analyzed Version 
7d Proportion Survived Comparison 06-9147-1245 06-9147-1245 24 Aug-06 4:22 PM CETISv1.026 

Method Alt H Data Transfonn Z I NOEL LOEL Toxic Units ChV MSDp 

Mann-Whitney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(0.01) 

Variances Modified Levene 2.33333 8.86159 0.14890 Equal Variances 

Distribution Shaplro-Wllk W 0.67657 0.84420 0.00001 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic PLevel Oecision(O.OS) 

Between 0.014177 0.014177 1 2.33 0.14890 Non-Significant Effect 

Error 0.0850619 0.0060758 14 

Total 0.09923882 0.0202528 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel Ties Decision(O.OS) 

14886-000 14886-001 24 0.7791 2 Non-Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

14886-000 8 0.95000 0.80000 1.00000 0.09258 1.28575 1.10715 1.34528 0.11023 

14886-001 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

14886-000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 0.80000 1.00000 

14886-001 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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CETIS Analysis Detail 

Comparisons: 

Report Date: 

Analysis: 

Page 4 of 5 

27 Dec-06 2:46 PM 

10-7409-9426 

Mysidopsis 7--d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survival (7d) Duration: 7d Oh 

Start Date: 17 Aug-06 03:30 PM Protocol: EPN821JR-02-014 (2002) Species: Mysidopsls bahia 

Ending Date: 24 Aug-06 03:45 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Anatyeis Type Sample Link Control Link Date Analyzed Version 

7d Proportion Survived Comparison 06-9147-1245 06-9147-1245 24 Aug-06 4:22 PM CETISv1.026 

Method Alt H Data Transfonn Z I NOEL LOEL Toxic Units ChV MSDp 

I Mann-Whitney U C>T Angular (Corrected) NJA 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision{O.01) 

Variances Modified Levene 2.33333 8.86159 0.14890 Equal Variances 
Distribution Shaplro-Wllk W 0.67657 0.84420 0.00001 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.OS) 

Between 0.014177 0.014177 1 2.33 0.14890 Non-Significant Effect 

Error 0.0850619 0.0060758 14 

Total 0.09923882 0.0202528 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Decision(O.D5) 

14886-000 14886-002 24 0.7791 2 Non-Slgniflcant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum 5D 

14886-000 8 0.95000 0.80000 1.00000 0.09258 1.28575 1.10715 1.34528 0.11023 

14886-002 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS Rep 9 Rep10 

14886-000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 0.80000 1.00000 

14886-002 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

Graphics 

1.0 
~ 

0 0.10 , 
0.9-

, 
~ i , 

a a a a a 

~ 
0,05 

, 
0.' 

, , , 
0.7 

m , 
'" ~-m D 0,00 - - - - - - e-13- e-o-o- -----------~ c ~c 
a O.~ 21< , 
t: c~ , 
a llB , 
"- 0.5 -0,05 , 
~ , 
"- 0.4 , 
~ ... -0.10 

, 
0.3 

, , 
0.2 

, 
-0,15 

, , 
0.1 a a , , 
0.0 -0,20 

14886-000 14885·002 -2,0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 

Sample Code Rankits 

000-148-126-1 CETIS"" v1.026C Analyst:. __ _ Approval: __ _ 



CETIS Analysis Detail 
Mysidopsis 7-d Survival, Growth and Fecundity Test 

Comparisons: 

Report Dale: 

Analysis: 

Page 2 of 5 

27 Dec-06 2:46 PM 

06-0480-5688 

EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survivat (7d) Duration: 7d Oh 

Start Dale: 17 Aug-06 03:30 PM Protocol: EPA/821/R-02-014 (2002) Species: Mysldopsls bahla 

Ending Dale: 24 Aug-06 03:45 PM Dil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Dale: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Dale Analyzed Version 
7d Proportion Survived Comparison 06-9147-1245 06-9147-1245 24 Aug-06 4:22 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

Mann-Whitney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical PLevel Decision(0.01) 

Variances Variance Ratio 1.71429 8.88539 0.49388 Equal Variances 

Distribution Shaplro-Wlik W 0.61116 0.84420 0.00000 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05) 

Between 0.0035442 0.0035442 1 0.37 0.55358 Non-Significant Effect 

Error 0.1346813 0.0096201 14 

Total 0.1382255 0.0131643 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel TIes Decision(O.OS) 

14886-000 14886-003 28 0.6395 2 Non-Significant Effect 

Data Summary Original Data. Transfonned Data 

Sample Code Count Mean Minimum Maximum 5D Mean Minimum Maximum SD 

14886-000 8 0.95000 0.80000 1.00000 0.09258 1.28575 1.10715 1.34528 0.11023 

14886-003 8 0.97500 0.80000 1.00000 0.07071 1.31552 1.10715 1.34528 0.08419 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

14886-000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 0.80000 1.00000 

14886-003 0.80000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

Graphics 

1.0, 

~ 9 0.10 , , 
0.9' 

I i 
, 

00 0 0 0 
~ 0.05 , 
m 
> O.B 00000100 
1: , 
~ • 0.00 ------------- -------------~ 0.7 ~-

'" f" c 
, 

a 0.6- J!l.:i , 
'E c~ -0.05 
a 03 8 "- 0.5 e -0.10 "-
~ 

0.4 
.... 

03 -0.15 

0.2 0 0 
-0.20 0 0.1. 

0.0 -0.25 
14885-000 14886-003 -2.0 -1.5 -1.0 -0.5 .0 0.5 1.0 15 2.0 

Sample Code Rankits 

000-148-126-1 CETIS'" v1.026C Analyst:. __ _ Approval: __ _ 

I 



CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

27 Dec-06 2:49 PM 

16-0115-3389 

Mysidopsis 7--d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survival (7d) Duration: 7d Oh 

Start Date: 17 Aug-06 03:30 PM Protocol: EPAI821IR-02-014 (2002) Species: Mysldopsls bahla 

Ending Date: 24 Aug-06 03:45 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

7d Proportion Survived Comparison 06-9147-1245 06-9147-1245 27 Dec-06 2:49 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 
Mann-Whitney U C>T Angular (Corrected) NIA 

ANOVA Assumptions 

Attribute Test Statistic Critical PLevel Decision(O.01 } 

Variances Modified Levene 65535.00000 8.86159 0.00000 Unequal Variances 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic PLevel Decision(O.05) 

Between 0 0 1 65535.0 0.00000 Significant Effect 

Error 0 0 14 

Total 0 0 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel Ties Decision(0.05) 
14886-001 14886-002 32 0.4796 1 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum 50 Mean Minimum Maximum SO 
14886-001 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 
14886-002 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
14886-001 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
14886-002 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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CHIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis: 

Page 5 of 5 
27 Dec-06 2:46 PM 

13-3285-7813 

Mysidopsis 7-d Survival. Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 10-9546-2606 Test Type: Growth-Survival (7d) Duration: 7d Oh 

Start Date: 17 Aug-06 03:30 PM Protocol: EPAf821fR-02-014 (2002) Species: Mysidopsls bahla 

Ending Date: 24 Aug-06 03:45 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 17 Aug-06 03:30 PM Brine: Not Applicable 

Endpoint Analysis Type SampleUnk Control Unk Date Analyzed Version 
7d Proportion Survived Comparison 06-9147-1245 06-9147-1245 24 Aug-06 4:22 PM CETISv1-026 

Method Alt H Data Transfonn Z I NOEL LDEL Toxic Units ChV MSDp 
Mann-Whitney U C>T Angular (Corrected) NfA 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(o.ol) 

Variances Modified Levene 1.00000 8.86159 0.33428 Equal Variances 
Distribution Shaplro-Wlik W 0.46890 0.84420 0.00000 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic PLevel Decision(O.05) 
Between 0.0035442 0.0035442 1 1.00 0.33428 Non-Significant Effect 

Error 0.0496194 0.0035442 14 

Total 0.05316365 0.0070885 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Decision(0.05) 
14886-001 14886-003 36 0.3605 1 Non-Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
14886-001 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 
14886-003 8 0.97500 0.80000 1.00000 0.07071 1.31552 1.10715 1.34528 0.08419 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
14886-001 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
14886-003 0.80000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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R Aquatic Research Organisms 

DATA SHEET 

1. Organism History 

Species: 
I ' 

Source: Lab reared_/ __ Hatchery reared. __ _ Field collected. __ _ 

Hatch date'--_--'8'"L..C-10-,=0,---,=0:...:0::.' __ Receipt date'--______ _ 

Lot n umber_--.\dO--'Z':u/;::O-'=O"-!Ge,Hu-')'---- Strrun __________ __ 

Brood Origination, __________ .LE-I-tLlnR&..Lf-+P"'I4'--__________________ _ 

II. Water Quality 

Temperature 2 L DC Salinity !O:'? () ppt DO-

pH 7-'l Hardness ______ ppm 

III. Culture Conditions 

System: ________ -'72E-=~""c..:../..:.:~=c==-_________ _ 

Diet: Flake Food c/ Phytoplankton~ __ __ Trout Chow __ ~ __ _ 

Brine Shrimp Rotifers'--__ 

Prophylactic Treatments: _______________________________ __ 

Comments: _______________________________________ _ 

IV _ Shipping Information 

Client: ____ ---<.E_5w''--____ _ # of Organisms: Iro f" 

Carrier:___________ Date Shipped: ?? -/7-ot; 

BiOlogist: _______ ~c..£' "--"'"".=/"'"-----I:~.=;.,L"=="'. ""~:.!.<~a-"'~q;\ '--___ _ 

1 - 800 - 927 - 1650 
PO Box 1271 • One Lafayette Road· Hampton, NH 03842 • (603) 926-1650 



Arbacia punctulata Chronic Fertilization Assay 
Water Quality and Gamete Preparation Data 

STUDY: CLIENT: LOCATION: DATE: 11n \0(" 

\vt'6-~(;, 
BATTELLE New Bedford SJ INITIALS: 

SALINITY ADJUSTMENT RECORD: mL -001 + 9 SALT 

SALINITY ADJUSTMENT RECORD: mL -002 + gSALT 

SALINITY ADJUSTMENT RECORD: mL -003 + 9 SALT 

SALINITY ADJUSTED D.O. pH SPECCOND TEMP SALINITY 
SAMPLE (mg/L) (SU) (~mhos) (OC) (ppt) 

Lab Control b.q /,1<6 -YlooO 1..0 30 

-001 Q,'? 7, (,,0 31oL-j-oo 20 30 
-002 '8'.1 7,c1/ 35(00 20 30 

-003 'l,1 /.9/2.. 35'100 20 -30 

-004 I~ ~ ~ .~ ~ 
METERS USED 

DO meter#.l DO probe # 13 pH meter#.MV pH probe # '-14 SIC meter # 3:KJi(:>s/C probe # 330': 13 

SALINITY meter # 53D l, 6 

DATE & INITIALS FOR GAMETE PREPARATION:y/r-I/o(" SS 
SPERM DILUTIONS: 

HEMACYTOMETER COUNT, E: 
SPERM CONCENTRATIONS: 

FINAL COUNTS: 

IZi X 10'; SPMSOLUTIONE; 1.21'1/07 
SOLUTION EX 40; SOLUTION A; 6. 12 ),10"7 SPM 
SOLUTION EX 20 ; SOLUTION B - 2,5(,)( 101 SPM 
SOLUTION EX 5; SOLUTION C; r.. L{ 1-- ID'1 SPM 

FINAL SPERM COUN~ ~ l-tt 
FINAL EGG COUNT: '\81 J'2;I1J! '30 

TEST TIMES: 

SPERM COLLECTED: 
EGGS COLLECTED: 
SPERM ADDED: 
EGGS ADDED: 
FIXATIVE ADDED: 

See ESI SOP #1412 for additional information 



Arbacia punctulata Chronic Fertilization Assay 

SAMPLE USE RECORD 

STUDY: CLIENT: Battelle - New 

"\ "\ 1; '6'" Bedford 

SPECIES: A. punctulata 

Day: 0 

SAMPLE Volume Used (mL) ESICubelD 

Lab Control ZQ'DM.L.. ---
-001 I '/'iI"l! (,0 

- 01 

-002 I'ln &- OOZ 

-003 \/1 
11~"e& -003 

-004 ~ ------INITIALS: 

TIME: 

DATE: 

FERTILIZATION COUNTS 

STUDY CLIENT LOCATION DATE '1/n/o(p 
BATTELLE New Bedford INITIALS ST 

REPLICATE VIAL 

_ 1_ _2_ _3 _ _4_ 

SAMPLE FERTfTOTAL FERTfTOTAL FERTfTOTAL FERTfTOTAL 

Lab Control /00 1104 100 /102- 100 I /02- /03/ /OS-

-001 //)0 II () r /DO / loft; /02-/110 IM//07 

-002 /()O/101 IOD /11 J 103/ /is" lal/III 

-003 /02- /113 /OO/II~ /00//10 Wi /11 2-

-004 I~ ~ ~ ~ 



CETIS Test Summary 
Echinoid Spenn Cell Fertilization Test 

Test No: 14-3537-6163 Test Type: 

Start Date: 17 Aug-06 01 :25 PM Protocol: 
Ending Date: 17 Aug-06 02:45 PM Oil Water: 

Setup Date: 17 Aug-06 01 :25 PM Brine: 

Sample No: 10-7795-7304 Material: 

Sample Date: 17 Aug-06 12:00 PM Code: 
Receive Date: 17 Aug-06 12:00 PM Source: 
Sample Age: 85m Station: 

Sample No: 06-5244-5492 Material: 

Sample Date: 16 Aug-06 01:30 PM Code: 

Receive Date: 17 Aug-DB 08:25 AM Source: 
Sample Age: 24h Station: 

Sample No: 18-8134-1954 Material: 

Sample Date: 16 Aug-06 02:00 PM Code: 
Receive Date: 17 Aug-06 08:25 AM Source: 

Sample Age: 23h Station: 

Sample No: 15-5951-2491 Material: 

Sample Date: 16 Aug-06 02:15 PM Code: 

Receive Date: 17 Aug-06 08:25 AM Source: 

Sample Age: 23h Station: 

Proportion Fertilized Summary 

Sample Code Reps Mean 

14886-000 4 0.97582 

14886-001 4 0.93067 

14886-002 4 0.90810 

14886-003 4 0.90247 

Proportion Fertilized Detail 

Sample Code Rep 1 Rep 2 

14886-000 0.96154 0.98039 

14886-001 0.91743 0.94340 

14886-002 0.92593 0.90090 

14886-003 0.90265 0.86957 

000-148-126-1 

Fertilization 
EPAf600fR-95f136 (1995) 

Receiving Water 

Generic commercial salts 

Marine Monitoring Sample 

14886-000 

New Bedford Harbor Dredge Monltorin 

WQ-TOX-Lab Control 

Marine Monitoring Sample 

14886-001 

New Bedford Harbor Dredge Monilorin 
WQ-TOX-001 

Marine Monitoring Sample 

14886-002 

New Bedford Harbor Dredge Monltorin 

WQ-TOX-002 

Marine Monitoring Sample 

14886-003 

New Bedford Harbor Dredge Monltorln 

WQ-TOX-003 

Minimum Maximum SE 
0.96154 0.98095 0.00476 

0.91743 0.94340 0.00551 

0.89565 0.92593 0.00663 

0.86957 0.92857 0.01227 

Rep 3 Rep4 
0_98039 0.98095 

0.92727 0.93458 

0.89565 0.90991 

0.90909 0.92857 

CETIS'" v1_026C 

Duration: 

Species: 
Source: 

Client: 

Project 

Client: 

Project 

Client: 

Project 

Client 

Project 

SD 
0_00952 

0.01102 

0_01326 

0.02455 

Report Date: 

Link: 

Page 1 of 1 

27 Dec-06 2:37 PM 

09-1277-6133 

EnvimSystems, Inc. 

80m 

Arbacla punctulata 
In-House Culture 

Battelle Labs 
Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

CV 

0.98% 

1.18% 

1.46% 
2.72% 

Analyst: __ _ Approval:. __ _ 



CETIS Analysis Detail 
Echinoid Sperm Cell Fertilization Test 

Test No: 14-3537-6163 Test Type: 

Start Date: 17 Aug-06 01:25 PM Prolocol: 
Ending Date: 17 AU9-06 02:45 PM Oil Water: 

Setup Date: 17 AU9-06 01:25 PM Brine: 

Fertilization 

EP Al600/R-95/136 (1995) 

Receiving Water 

Generic commercial salts 

Comparisons: 

Report Date: 

Analysis: 

Page 5 of 5 

27 Dec-06 2:37 PM 

19-5458-7059 

EnviroSystems, Inc. 

Duration: 80m 

Species: Arbacia punctulata 

Source: In-House Culture 

Endpoint Analysis Type SampleUnk Control Link Date Analyzed Version 
Proportion Fertilized Comparison 09-1277-6133 09-1277-6133 27 Dec-06 2:36 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 1.75765 47.46723 0.65464 Equal Variances 

Distribution Shapiro-Wllk W 0.88356 0.74935 0.19758 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05) 

Between 0.0249265 0.0249265 1 38.29 0.00082 Significant Effect 

Error 0.0039062 0.0006510 6 

Total 0.02883266 0.0255775 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

14886-000 14886-001 6.18768 1.94318 0.0004 0.03506 Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum 5D Mean Minimum Maximum 5D 
14886-000 4 0.97582 0.96154 0.98095 0.00952 1.41659 1.37340 1.43234 0.02881 

14886-001 4 0.93067 0.91743 0.94340 0.01102 1.30495 1.27934 1.33058 0.02173 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

14886-000 0.96154 0.98039 0.98039 0.98095 

14886-001 0.91743 0.94340 0.92727 0.93458 
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CETIS Analysis Detail 
Echinoid Sperm Cell Fertilization Test 

Test No: 14-3537-6163 TestType: 

Start Date: 17 Aug-06 01:25 PM Protocol: 
Ending Date: 17 Aug-06 02:45 PM Oil Water: 

Setup Date: 17 Aug-06 01:25 PM Brine: 

Fertilization 

EPAf600/R-95/136 (1995) 

Receiving Water 

Generic commercial salts 

Comparisons: 
Report Date: 

Analysis: 

Page40f 5 

27 Dec-06 2:37 PM 

16-6499-6590 

EnviroSystems, Inc. 

Duration: 80m 

Species: Arbacia punctulata 

Source: In~House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 09-1277-6133 09-1277-6133 27 Dec-06 2:36 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 1.51487 47.46723 0.74116 Equal Variances 
Distribution Shaplro·Wllk W 0.94237 0.74935 0.59714 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0469462 0.0469462 1 68.15 0.00017 Significant Effect 

Error 0.0041332 0.0006889 6 

Total 0.05107942 0.0476351 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

14886-000 14886·002 8.25527 1.94318 0.0001 0.03606 Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

14886-000 4 0.97582 0.96154 0.98095 0.00952 1.41659 1.37340 1.43234 0.02881 

14886-002 4 0.90810 0.89565 0.92593 0.01326 1.26338 1.24187 1.29515 0.02341 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

14886·000 0.96154 0.98039 0.98039 0.98095 

14886-002 0.92593 0.90090 0.89565 0.90991 

Graphics 
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CETIS Analysis Detail 
Echinoid Spenn Cell Fertilization Test 

Test No: 14-3537-6163 Test Type: Fertilization 

Start Date: 17 Aug-06 01:25 PM Protocol: EPA/600/R-95/136 (1995) 

Ending Date: 17 Aug-06 02:45 PM Oil Water: Receiving Water 

Setup Date: 17 AU9-06 01:25 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link 

Proportion Fertilized Comparison 09-1277-6133 

Comparisons: 
Report Date: 

Analysis· 

Duration: 80m 

Page 2 of 5 

27 Dec-06 2:37 PM 

11-8621-3612 

EnviroSystems, Inc. 

Species: Arbacla punctulata 

Source: In-House Culture 

Control Unk Date Analyzed Version 
09-1277-6133 27 Dec-06 2:36 PM CETISv1.026 

Method Alt H Data Transfonn Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Declslon(D.D1) 

Variances Variance Ratio 2.01835 47.46723 0.57872 Equal Variances 

DIstrtbution Shaplro-Wllk W 0.88175 0.74935 0.19048 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(D.D5) 

Between 0.0522946 0.0522946 1 41.75 0.00065 Significant Effect 

Error 0.0075148 0.0012525 6 

Total 0.05980946 0.0535471 7 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel MSD Decision(D.05) 

14886-000 14886-003 6.46167 1.94318 0.0003 0.04863 Significant Effect 

Data. Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
14886-000 4 0.97582 0.96154 0.98095 0.00952 1.41659 1.37340 1.43234 0.02881 
14886-003 4 0.90247 0.86957 0.92857 0.02455 1.25489 1.20129 1.30025 0.04093 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

14886-000 0.96154 0.98039 0.98039 0.98095 

14886-003 0.90265 0.86957 0.90909 0.92857 
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CETIS Analysis Detail 
Echinoid Spenn Cell Fertilization Test 

Test No: 14-3537-6163 Test Type: 

Start Date: 17 Aug-06 01:25 PM Protocol: 
Ending Date: 17 Aug-06 02:45 PM Oil Water: 
Setup Date: 17 Aug-06 01 :25 PM Brine: 

Fertilization 

EPAl600/R-95/136 (1995) 

Receiving Water 

Generic commercial salts 

Comparisons: 

Report Date: 

Analysis' 

Page 3 of 5 

27 Dec-06 2:37 PM 

14-0617 -2639 

EnviroSystems, Inc. 

Duration: 80m 

Species: Arbacla punctulata 

Source: In-House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Proportion Fertilized Comparison 09-1277-6133 09-1277-6133 27 Dec-06 2:37 PM CETISv1_026 

Method Alt H Data. Transfonn Z I NOEL LoEL Toxic Units ChV MSDp 
Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical PLevel Decision(o_ol ) 

Variances Variance Ratio 1.16026 47.46723 0.90563 Equal Variances 

Distribution Shaplro-Wllk W 0.94179 0.74935 0.59137 Normal Distribution 

ANoVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 
Between 0.0034562 0.0034562 1 6.78 0.04049 Significant Effect 

Error 0.0030600 0.0005100 6 

Total 0.00651623 0.0039662 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 
14886-001 14886-002 2.60324 1.94318 0.0202 0.03103 Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
14886-001 4 0.93067 0.91743 0.94340 0.01102 1.30495 1.27934 1.33058 0.02173 
14886-002 4 0.90810 0.89565 0.92593 0.01326 1.26338 1.24187 1.29515 0.02341 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS Rep 6 Rep 7 Rep 8 Rep9 Rep 10 
14886-001 0.91743 0.94340 0.92727 0.93458 

14886-002 0.92593 0.90090 0.89565 0.90991 
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CETIS Analysis Detail 
Echinoid Sperm Cell Fertilization Test 

Test No: 14-3537-6163 Test Type: Fertilization 

Start Dale: 17 Aug-06 01:25 PM Prolocol: EPAl600/R-95/136 (1995) 

Ending Date: 17 Aug-06 02:45 PM Dil Waler: ReceIving Water 

Setup Dale: 17 Aug-06 01:25 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link 
Proportion Fertilized Comparison 09-1277-6133 

Comparisons: 
Report Date: 

Analysis: 

Duration: 80m 

Page 1 of 5 

27 Dec-06 2:37 PM 

04-8183-1101 

EnviroSystems, Inc. 

Species: Arbacla punctulata 

Source: In-House Culture 

Control Link Date Analyzed Version 
09-1277-6133 27 Dec-06 2:37 PM CETISv1.026 

Method A1tH Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.D1) 

Variances Variance Ratio 3.54756 47.46723 0.32602 Equal Variances 
DIstribution Shaplro-Wllk W 0.98165 0.74935 0.96908 Normal DIstribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 
Between 0.0050125 0.0050125 1 4.67 0.07400 Non-Significant Effect 

Error 0.0064416 0.0010736 6 
Tolal 0.01145413 0.0060861 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 
14886-001 14886-003 2.16076 1.94318 0.0370 0.04502 Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
14886-001 4 0.93067 0.91743 0.94340 0.01102 1.30495 1.27934 1.33058 0.02173 
14886-003 4 0.90247 0.86957 0.92857 0.02455 1.25489 1.20129 1.30025 0.04093 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
14886-001 0.91743 0.94340 0.92727 0.93458 
14886-003 0.90265 0.86957 0.90909 0.92857 
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CETIS Test Summary 
Champia parvula Red Macroalga Sexual Reproduction Test 

Test No: 10-5436-8989 TestType: Champia 

Start Date: 21 Aug-0612:00 PM Protocol: EPAl600/4-91/003 (1994) 

Ending Date: 28 Aug-06 12:00 PM Oil Water: Not Applicable 

Setup Date: 21 Aug-06 12:00 PM Brine: Generic commercial salts 

Sample No: 10-7795-7304 Matenal: Marine Monitoring Sample 

Sample Date: 17 Aug-06 12:00 PM Code: 14886-000 

Receive Date: 17 Aug-06 12:00 PM Source: New Bedford Harbor Dredge Monltorin 

Sample Age: 96h Station: WQ-TOX-Lab Control 

Sample No: 06-5244-5492 Material: Marlne Monitoring Sample 

Sample Date: 16 Aug-06 01 :30 PM Code: 14886-001 

Receive Date: 17 Aug-06 08:25 AM Source: New Bedford Harbor Dredge Monltortn 

Sample Age: 4d 22h Station: WQ-TOX-001 

Sample No: 18-8134-1954 Material: Marine Monitoring Sample 

Sample Date: 16 Aug-06 02:00 PM Code: 14886-002 

Receive Date: 17 Aug-06 08:25 AM Source: New Bedford Harbor Dredge Monltortn 

Sample Age: 4d 22h Station: WQ-TOX-002 

Sample No: 15-5951-2491 Material: Marine Monitoring Sample 

Sample Date: 16 Aug-06 02:15 PM Code: 14886-003 

Receive Date: 17 Aug-06 08:25 AM Source: New Bedford Harbor Dredge Monltorln 

Sample Age: 4d 21h Station: WQ-TOX-003 

Mean Cystocarps Summary 

Sample Code Reps Mean Minimum Maximum SE 

14886-000 3 80.2667 76.2 84.8 2.49355 

14886-001 4 85.15 70.8 95.2 5.19126 

14886-002 4 86.4 80 98.2 4.04557 

14886-003 4 82.75 62.4 102.2 8.13854 

Mean Cystocarps Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

14886-000 79.8 76.2 84.8 

14886-001 85.4 70.8 95.2 89.2 

14886-002 82.8 98.2 84.6 80 

14886-003 62.4 82.2 84.2 102.2 

000-148-126-1 CETIS"" v1.026C 

Duration: 
Species: 
Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SO 

4.31895 

10.3825 

8.09115 

16.2771 

Report Date: 

Link: 

Page 1 of 1 

28 Aug-06 8:14 PM 

04-1112-4602 

Saskatchewan Research Council 

7d Oh 

Cham pia parvula 

In-House Culture 

Battelie Labs 

Ecological Risk Assessment 

Battelie Labs 

Ecological Risk Assessment 

Battelle Labs 
Ecological Risk Assessment 

Battelie Labs 

Ecological Risk Assessment 

CV 

5.38% 

12.19% 

9.36% 
19.67% 

Analyst:. __ _ Approval: __ _ 



CETIS Analysis Detail 
Cham pia parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 

Mean Cystocarps Comparison 

Method Alt H Data Transform 
Equal Variance t C>T Untransformed 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 14.20364 

Distribution Shaplro-Wllk W 0.92169 

ANOVATable 

Source Sum of Squares Mean Square DF 

8etween 10.57191 10.57191 1 

Error 832.1367 166.4273 5 

Tolal 842.708563 176.99924 6 

Group Comparisons 

Sample vs Sample Statistic Critical 

14886-000 14886-003 -0.2520 2.01505 

Sample Link Control Link 

04-1112-4602 04-1112-4602 

Z I NOEL LOEL 

Critical P Level 

199.16640 0.13298 

0.72991 0.44859 

F Statistic P Level 
0.06 0.81104 

P Level MSD 

0.5945 19.8544 

Comparisons: 
Report Date: 

Analysis: 

Page 1 of 5 

28 Aug-06 8:16 PM 

05-8364-6719 

Saskatchewan Research Council 

Date Analyzed Version 
28 Aug-06 8:13 PM CETISv1.026 

Toxic Units ChV MSDp 

I N/A 

Decislon(D.D1 ) 

Equal Variances 

Normal Distribution 

Decislon(D.05) 

Non-Significant Effect 

Decislon(D.05) 

Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

14886-000 3 80.2667 76.2 84.8 4.31895 

14886-003 4 82.75 62.4 102.2 16.2771 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 RepS Rep7 Rep 8 Rep 9 Rep1D 

14886-000 79.8 76.2 84.8 

14886-003 62.4 82.2 84.2 102.2 
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CETIS Analysis Detail 
Cham pia parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 

Mean Cystocarps Comparison 

Method Alt H Data Transform 
Equal Variance t C>T Untransfonned 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 5.77895 

Distribution Shaplro-Wllk W 0.94353 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 40.88048 40.88048 1 

Error 360.6967 72.13934 5 

Total 401.577133 113.01981 6 

Group Comparisons 

Sample vs Sample Statistic Critical 

14886-000 14886-001 -0.7528 2.01505 

Sample Link Control Link 

04-1112-4S02 04-1112-4S02 

Z I NOEL LOEL 

Critical P Level 

199.16640 0.30212 

0.72991 0.S3104 

F Statistic P Level 

0.57 0.48549 

P Level MSD 

0.7573 13.0716 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 5 

28 Aug-OS 8:16 PM 

06-1010-4027 

Saskatchewan Research Council 

Date Analyzed Version 

28 Aug-OS 8:13 PM CETISv1.026 

Toxic Units ChV MSDp 

I N/A 

Declslon(0.01 ) 

Equal Variances 

Nonnal DistrlbuUon 

Declslon(0.05) 

Non-Significant Effect 

Deciston(0.05) 

Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14886-000 3 80.2667 76.2 84.8 4.31895 

14886-001 4 85.15 70.8 95.2 10.3825 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

14886-000 79.8 76.2 84.8 

14886-001 85.4 70.8 95.2 89.2 
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CETIS Analysis Detail 
Champia parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 

Mean Cystocarps Comparison 

Method Alt H Data Transfonn 
Equal Variance t C>T Untransformed 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 2.45781 

Distribution Shapiro-Wllk W 0.95485 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 11.52 11.52 1 

Error 1118.22 186.37 6 

Total 1129.73997 197.89 7 

Group Comparisons 

Sample vs Sample Statistic CriUcal 

14886-001 14886-003 0.24862 1.94318 

Comparisons: 
Report Date: 
Analysis: 

Page 3 of 5 

28 Aug-06 8:16 PM 

06-9312-8160 

Saskatchewan Research Council 

Sample Link Control Link Date Analyzed Version 
04-1112-4602 04-1112-4602 28 Aug-06 8:14 PM CETISv1.026 

MSDp 

N/A 
I NOEL z LOEL Toxic Units ChV 

Critical P Level Declslon(O.01 ) 

47.46723 0.47956 Equal Variances 

0.74935 0.72666 Nonnal Distribution 

F Statistic P Level Decislon(O.05) 
0.06 0.81194 Non-Significant Effect 

P Level MSD Declslon(O.05) 

0.4060 18.758 Nan-Significant Effect 

Data Summary 

Sample Code 

Original Data Transfonned Data 

14886-001 

14886-003 

Data Detail 

Sample Code 
14886-001 

14886-003 

Graphics 
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CETIS Analysis Detail 
Champia parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 

Mean Cystocarps Comparison 

Method Alt H 

Equal Variance t C>T 

ANOVA Assumptions 

Attribute Test 

Variances Variance Ratio 

Olstributlon 

ANOVATable 

Source 
Between 
Error 
Total 

Group Comparisons 

Shaplro-Wllk W 

Sum of Squares 
64.48762 

233.7067 

298.194283 

Sample vs Sample 
14886-000 14886-002 

Data Transfonn 
Untransformed 

Statistic 

3.50965 

0.88600 

Mean Square OF 
64.48762 

46.74133 

111.22895 

Statistic 

-1.1746 

1 
5 
6 

Critical 

2.01505 

Comparisons: 
Report Date: 

Analysis: 

Page 4 of 5 

28 Aug-06 8:16 PM 

14-8952-5838 

Saskatchewan Research Council 

Sample Link Control Link Date Analyzed Version 
04-1112-4602 04-1112-4602 28 Aug-06 8:13 PM CETISv1.026 

N/A 
I NOEL z LOEL Toxic Units ChV MSOp 

Critical P Level Oeclslon(0.01 ) 

199.16640 0.45924 Equal Variances 
0.72991 0.24340 Normal ~istribution 

F Statistic P Level Oeclslon(0.05) 

1.38 0.29305 Non-Significant Effect 

P Level MSO Oeclslon(0.05) 

0.8535 10.5219 Non-Significant Effect 

Data Summary 

Sample Code 

Original Data Transfonned Data 

14886-000 

14886-002 

Data Detail 

Sample Code 

14886-000 

14886-002 

Graphics 
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Count 
3 
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Rep 1 

79.8 

82.8 

Mean Minimum 
80.2667 76.2 

86.4 80 

Rep 2 Rep 3 

76.2 84.8 

98.2 84.6 

,L-______________ -, ______________ --, 
14BB&OOO 

000-148-126-1 

Maximum SO Mean Minimum Maximum SO 
64.8 4.31895 

98.2 8.09114 
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Ranklbl 
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CETIS Analysis Detail 
Cham pia parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 
Mean Cystocarps Comparison 

Method Alt H Data Transform 
Equal Variance t C>T Unlransfonned 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 1.64659 

Distribution Shaplro-Wllk W 0.97215 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 3.125 3.125 1 

Error 519.79 86.63167 6 

Total 522.914978 89.756668 7 

Group Comparisons 

Sample vs Sample Statistic Critical 

14886-001 14886-002 -0.1899 1.94318 

Sample Link Control Link 

04-1112-4602 04-1112-4602 

Z I NOEL LOEL 

Critical P Level 

47.46723 0.69206 

0.74935 0.90129 

F Statistic P Level 

0.04 0.85563 

P Level MSD 

0.5722 12.789 

Comparisons: 

Report Date: 

Analysis: 

Page 5 of 5 

28 Aug-06 8:16 PM 

16-3396-8179 

Saskatchewan Research Council 

Date Analyzed Version 
28 Aug-06 8:14 PM CETISv1.026 

Toxic Units ChV MSDp 

I N/A 

Declslon(0_01) 

Equal Variances 
Normal Distribution 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0_05) 

Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14886-001 4 85.15 70.8 95.2 10.3825 

14886-002 4 86.4 80 98.2 8.09114 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 Rep 8 Rep 9 Rep 10 

14886-001 85.4 70.8 95.2 89.2 

14886-002 82.8 98.2 84.6 80 
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SALTWATER ASSAYS 

A. bahia, A. punctulata, C. parvula 

STUDY: \ "l '6'60 LOCATION: New Bedford Harbor 

Lab Salt '. ~4 CHEMISTRY ILfU(" Control -001 -002 -003 

AMMONIA -02.1 -coY - ODS - OCip ~ 

AS RECEIVED Lab Salt 1\ WATER QUALITIES Control -001 -002 -003 -004 

SALINITY (ppt) 30 '30 30 30 \ 
pH (SU) ,,%"6 7,itJO I,q I 1-''8S \ 
TRC (mg/L) LO'OS" l:b,o'5 LO.ot; LO.05 \ 
DO (mg/L) ro·q '8".3 D" ~.I \ 
SIC (~mhos/cm) 3QOOO 3(0<-\00 35100 3540D \ 
WQ STATION USED J 1 \ I \ 

INITIALS ~.T 'S-r SS S:J \ 

A. bahia SALINITY 
ADJUSTMENT Lab Salt 1\ RECORD Control -001 -002 -003 -004 

SAMPLE (mLs) \ 
SEA SALT (g) \ 
DATE: \ 
TIME: \ 
INITIALS: \ 

Sample ID ESI Cube ID 

-001 -001 

-002 -002 

-003 -003 

-004 -004 



STUDY: 

\ V\ "3 '6 Co 

CONC REP 

LAB A 

·001 A 

-002 A 

-003 A 

-004 A 

CONC REP 

LAB A 

-001 A 

-002 A 

-003 A 

-004 A 

INC TEMP: 

DATE: 

TIME: 

INIT: 

CLIENT: 
BATIELLE 

Americamysis bahia 7 DAY CHRONIC ASSAY 
NEW WATER QUALITIES 

LOCATION: LAB CONTROL: 
NEW BEDFORD HAMPTON ESTUARY 

NEW DISSOLVED OXYGEN (mg/L) NEW SALINITY (ppt) 

0 1 2 3 4 5 6 0 1 2 3 4 

7,0 (Q.~ G. • ..., Io,(p (j"C:> G,:} c..,O dq '3 0 lq 1-t) ]C9 

/ 

Io.q c.. Co '30 "J~ z.q G.,J (Q,':J '7,0 'j ,0 <P.'1 )..1 sO 
.; 

(P.Ol (P.d.. '21 ~q lq 
I, \ (0.'" G,.3 5."1 c..o ;)"f ).9 
7,0 iI. ~\ tP. "'i &.~ /R.1.. G.1i> (,."1 )q "l9 1.'1 lq it 

5 

"?O 

')q 

:?C( 

ley 

NEW pH (SU) NEW TEMPERATURE ("C) 

0 1 2 3 4 5 6 0 1 2 3 4 5 

1.73 7.'2> \ 7.q~ 1·Q5 1,.,.'5' Vl~ '7:1 q, :15 JS' 1':1 1 .. .'5 1"'- :t~ 

I.}). '1.5 \ I, -:r<'\ 183 "') ,,,,,,, 7.,,"3 7,'f'3 :.]>;' ~{' '),'5' 1..5 :l~ :;j'~ 

l. VI 'b 7,(1 0 '7,~""1 1.00 '1:'.11 7:'~'J 7.':1"1 ).') ?,S- l'i' Z.;; d';;- ::IS-
.-

7,{i5 1.<;,-\ ISf., '.~17 1.(oS ...., ,1.02- 1, "I "\ ;\5' '),; lof '25 ;)'5' ::I .,-

~ 

J'l 'J" ~>;' 'is )r 1" J'j' 

'iOI, '(/\% 'lvl'! 'b11D 'iSthl 't/;),1, '»J.).) 

rn,o 1\00 I(.?'o~ 151.0 \ISO n..cP U"\D 

"'" '"" "'- 55 "'" "'" k, 

WATER QUALITY METERS USED 
NEW WATER QUALITIES 

0 1 2 3 4 5 6 

Water Quality Station # /'//1 /'/// d ), 1.. I :.>, \ 
Initials ~ vo., "" ~J ""'\ "'? "'; 

Date <Of / r1 'ifil '6 ~'/I'l t5/W {r/J,I 'b'fhl ~~J 

6 

'$ I 

:?'1 
~9 

::1"( 

6 

:I, 

~, 

';)s-

)5" 

7 



STUDY: \ vl'(> '6 C, 

SPECIES: A. bahia 

Day: 0 

Sample 
Volume 

Used (mL) 

Lab Control \(,,0 0 

-001 

-002 

-003 

" '/ 
-004 

Day: 3 

Sample 
Volume 

Used (mL) 

Lab Control I;),Oc.l 

-001 

-002 

-003 \1/ 

-004 

Oay:6 

Volume 
Sample Used (mL) 

Lab Control \) .. 00 

-001 
\ 

-002 

-6(;1 ,1I 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SAMPLE USE RECORD 

CLIENT: BATTELLE - New Bedford 

TEST: chronic renewal 

Day: 1 Day: 2 

ESICube Volume ESICube Volume 
ID Used (mL) ID Used (mL) 

nfa Cleo nfa IdOO 

-001 -60\ 

AJ() 1. -OOcl 

-00 '3 

" !I 
-003 "-V 

Day: 4 Day: 5 

ESI Cube Volume ESICube Volume 
ID Used (mL) ID Used (mL) 

nfa \;leO nfa \ AdO 

-(;0 I -00\ 

-00J. -0cJ) 

-c:03 \/ -00 '3 \ 1/ 

ESICube 
10 

nfa 

'-'00 \ 

-0;:.';) 

~oc;1 

ESICube 
Day Date Time Init 

ID 

'«.117 l1/5 ""-
nfa 0 

-CO I 1 iJI'O JOdJ" 4,. 

-00-;) 2 'O:-I'T 10';0 1-<, 

-<Xl'? 3 'rho /!//:::,- s::r 
4 <;rfdl 11'"10 

"" 5 'if.IJJ. lit%" 1-1-. 

6 ~/J5 ;nS' ..... 

ESICube 
ID 

nfa 

'-00\ 

-OCl~ 

-00'3 



STUDY: CLIENT: 

\ VI. '6'6 Co 
BATIELLE 

Americamysis bahia. 7 DAY CHRONIC ASSAY 
OLD WATER QUALITIES 

LOCATION: LAB CONTROL: 
NEW BEDFORD HAMPTON ESTUARY 

OLD SALINITY (ppt) OLD pH (SU) 

Conc Rep 1 2 3 4 5 6 7 1 2 3 4 5 

Control A )0 '')c 30 ~'\ Jq Je:> ;?,\ 7.6"\ "1,7"1 '.If, 7,1t;, 7,'67 

-001 A 30 ~o '30 '30 "30 ,0 
~o "1.',(" 7.v~ 71'r-J 7;1~ /.""6/ 

-002 A ~q .).q Zq 11 1,/ 1.9 2'8' 7h7 7.&3 7.77 1."13 7}?,{J 

-003 A ;)1 )'1 2"l ~'\ lq 'j..q 'l.'6 7.(/./ 7.&8 '1.7q 7.'1" 7.fl 
-004 A 

OLD TEMPERATURE ('C) 

Conc Rep 1 2 3 4 5 6 7 

Control A d'i' J? 25 lS' :j{' '::IS' 2.5 
-001 A "d.? :It;" Z~ 71., J 'J~ :19 2.5 
-002 A ?/i 16' '25 ';\'> H )'3' 25 
-003 A ?,S" ?oS '2<; '1'1 )f H "2::; • 

-004 A 

. 

INC TEMP: )'5" 1" 2'5 1'>' 70" )'>' '2'S 
DATE: ~/I~ ~/lq ?'/ro '0,11 '!I'd;) rfl).3 l-clz4 
TIME: IDCO Ib1° 1350 hID Ill'> llOO 134() 
INITIALS: "'" "" o;;S "" "'" '-'\ c.p 

GENERAL NOTES - for additional information refer to SOP #1411 or EPA manual 600/4-91/003 

• Test vessels will be 250 mL glass beakers containing a minimum of 150 mL of solution 
·8 replicates per site with 5 organisms each 

• Test Temperature: 26±1 'C 
·Salinity: 25 ±2ppt 
·Dissolved Oxygen: >4.3 mg/L 

·Photoperiod will be 16 hours light and 8 hours dark . 

6 7 

7.7'> 7.73 
7_1'1 1.ID4 
7.~7 11.5/ 
).~I '1.10 

• Passing criteria require ,80% survival and average dry weight of ,0,20 mg/organism in the control vessels. 

WATER QUALITY METERS USED 
OLD WATER QUALITIES 

0 1 2 3 4 5 6 7 

Water Quality Station # V////./,; I \ 'Z.. '), 'J. '.( 2. 
Initials W/ffi W1 

"'" sS v., "'" ""1 c.P 
Dale 4111 c{/1q, '1/19 "0/'20 'il"1J.\ cr, J 'l '1r/).) 'l> \ 1.'-1 



CLIENT: 
Battelle 

SAMPLE Rep 0 1 

Lab 
Control 

-002 

INC TEMP: 

DATE: 

TIME: 

INITIALS: 

F 

H 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SURVIVAL & OLD WATER ES 

LOCATION: LAB CONTROL: ORGANISM 
NEW BEDFORD HAMPTON ESTUARY BATCH/LOT# 

NUMBER OF SURVIVORS OLD DISSOLVED OXYGEN (mg/L) 

2 3 4 5 6 7 1 2 3 4 5 6 7 

t) 

t; 

i'l 



CLIENT: 
Battelle 

SAMPLE Rep 0 1 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SURVIVAL & OLD WATER QUALITIES 

LOCATION: LAB CONTROL: ORGANISM 
NEW BEDFORD HAMPTON ESTUARY BATCH/LOT# 

NUMBER OF SURVIVORS OLD DISSOLVED OXYGEN (mg/L) 

2 345 6 7 1 2 3 4 5 6 7 



Americamysis bahia 7 DAY CHRONIC ASSAY 
ORGANISM WEIGHTS 

CLIENT: BATTELLE - NEW BEDFORD TEST DATES: 

STUDY#: 1'-111.."- SPECIES: A. bahia 

MEAN 
TARE NET # WEIGHT 

WEIGH~'II SHRIMP+ WEIGHT SHRIMP (mg) 
CONC REP (m- /\A FOIL (Q) (mQ) DAY 0 DAY 0 

A )1(),\'3 2\ \ ,'-\3 
B )0/ ,1/ '2.CB.60 
C 'JLO,eq 2..1 2,'-15 

\o..VJ D ~167.q\ .-zo9.15 
E d 6 'is. '1i t.i '2.-10.'-13 
F 1.6'0.(.:,(' "'2-\ O. 1 9 
G ? \0 .l'-\ 2..\ 1.13 
H ),o'ILO'{ Z09·n2 
A ;].1 0 ,'-\(" -2-\2·04 
B ''';1 d '1; • 0 'f 1-ufl·50 

c :hl.\>{ 215.'55 

-cP \ 
D -:l () 'b .1 J..\ 1-l0.0 \ 
E alD,oj '2..\\.95 
F 'j 6'a."3'1 Z\D:2-Cj 
G 10' ,11 '2D9.5D 
H '10"'1,1 5' 2£A·f9-
A 1 l I.";). "7 2.1Z .. 12.-
B 1aQ,c.3 'l.\\.01-
C doqlS-~ '2..\\ . \ '0 

_au') D '~IO, J.J 'Z-\ \ • 'i31o 
E d.o"7,o'] 2.08.59 
F llO, ).3 2\\,C!S 
G -;}o<j,(!)t 2-\D,'-\ \ 
H 2. o'1)·c;,3 'l.\0·52... 

DATE 1!/I/Ofp 9 (IR(Olt! 

TIME \"'3\0 \01'5 
INITIALS \J"I. ea-

MEAN 
WEIGHT 

#SHRIMP (mg) 
DAY 7 DAY 7 



Americamysis bahia 7 DAY CHRONIC ASSAY 
ORGANISM WEIGHTS 

CLIENT: BATTELLE - NEW BEDFORD TEST DATES: 

STUDY#: i'-/"l2.r SPECIES: A. bahia 

MEAN 
TARE NET # WEIGHT 

W~~HT SHRI~(~t W~~~~T SHRIMP (mg) 
CONC REP FOIL DAY 0 DAY 0 

A ).oq,q'1 '2-\ \ ,95 
B :?D1l. J'6 2.ID.15 
C -;1.10,30 '2..1'2.,0'6 
D ). () "1, '), 0 2.11 • "1-3 

(:)) E 
..-

'2..\ \.-01./ ..... 0 ).ar.?" S 
F 'a()~, v\\ 2.10.'2-1 
G ;;\10. ). d 2.12. .Lt'B 
H ).o~.3 "i!: 2-\0,310 
A 

B 

C 

D 

E 

F 

G 

H 

A 

B 

C 

D 

E 

F 

G 

H 

DATE qA/o/P "\ I!Q 10<0 
TIME \"to \0\5 
INITIALS VA ~ 

MEAN 
WEIGHT 

#SHRIMP (mg) 
DAY 7 DAY 7 



CETIS Test Summary 
Report Date: 

Link' 

Page 1 of 1 

08 Sep·06 10:03 AM 

12·2827-6446 

Mysidopsis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 18·0274-9001 Test Type: Growth-Survival (7d) Duration: 6d 19h 

Start Date: 29 AU9-06 02:10PM Protocol: EPA/821fR-02-014 (2002) Species: Mysidopsis bahia 

Ending Date: 05 Sep-06 09:15 AM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 29 Aug-06 02:10PM Brine: Nol Applicable 

Sample No: 04-2857-7808 Material: Marine Monitoring Sample Client: Battelle Labs 

Sample Date: 29 Aug-06 11 :00 AM Code: 14925-000 Project: Ecological Risk Assessment 

Receive Date: 29 AU9-06 11 :00 AM Source: New Bedford Harbor Dredge Monilorin 

Sample Age: 3h Station: WQ-TOX-Lab Conlrol 

Sample No: 09-8741-8251 Material: Marine Monitoring Sample Client: Battelle Labs 

Sample Date: 28 AU9-06 09:30 AM Code: 14925-001 Project: Ecological Risk Assessment 

Receive Date: 26 Aug-06 04:00 PM Source: New Bedford Harbor Dredge Monilorin 

Sample Age: 29h Station: WQ-TOX-001 

Sample No: 11-7877-8283 Material: Marine Monitoring Sample Client: Battelle Labs 

Sample Date: 28 Aug-06 09:50 AM Code: 14925-002 Project: Ecological Risk Assessment 

Receive Date: 28 Aug-06 04:00 PM Source: New Bedford Harbor Dredge Monltorin 

Sample Age: 28h Station: WQ-TOX-002 

Sample No: 09-3982-0403 Material: Marine Monitoring Sample Client: Battelle Labs 

Sample Date: 28 Aug-06 10:15 AM Code: 14925-003 Project: Ecological Risk Assessment 

Receive Date: 28 Aug-06 04:00 PM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 28h Station: WQ-TOX-003 

7d Proportion Survived Summary 

Sample Code Reps Mean Minimum Maximum SE SD CV 

14925-000 8 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

14925-001 8 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

14925-002 8 0.97500 0.80000 1.00000 0.02500 0.07071 7.25% 

14925-003 8 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

Mean Dry Biomass-mg Summary 

Sample Code Reps Mean Minimum Maximum SE SD CV 

14925-000 8 0.28375 0.24800 0.31800 0.00816 0.02309 8.14% 

14925-001 8 0.31875 0.25400 0.38000 0.01620 0.04582 14.37% 

14925-002 8 0.32525 0.28000 0.37800 0.01336 0.03780 11.62% 

14925-003 8 0.39825 0.35400 0.45200 0.01284 0.03632 9.12% 

7d Proportion Survived Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

14925-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

14925-001 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

14925-002 1.00000 0.80000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

14925-003 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

14925-000 0.26000 0.27800 0.29600 0.24800 0.31800 0.30600 0.27800 0.28600 

14925-001 0.31600 0.28200 0.28200 0.25400 0.37600 0.38000 0.34600 0.31400 

14925-002 0.29000 0.28800 0.32400 0.32600 0.37200 0.34400 0.28000 0.37800 

14925-003 0.40200 0.35400 0.35600 0.41600 0.43800 0.37200 0.45200 0.39600 

000-148-126-1 GETIS'" v1.026G Analyst:: __ _ Approval:. __ _ 



CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis: 

Page 2 of 5 

DB Sep-06 10:03 AM 

06-6541-4524 

Mysidopsis 7~d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 1 B-0274-9001 Test Type: Growth-Survival (7d) Duration: 6d 19h 

Start Date: 29 AU9-06 02:10PM Protocol: EPAlB21/R-02-014 (2002) Species: Mysidopsis bahia 

Ending Date: 05 Sep-06 09:15 AM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 29 AU9-06 02:10PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry 81omass-mg Comparison 12-2B27 -6446 12-2827-6446 DB Sep-06 10:02 AM CETISv1_026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.D1) 

Variances Variance Ratio 3.93797 B.BB539 0.09102 Equal Variances 

Distribution Shaplro-Wilk W 0.97045 0.B4420 0.B1156 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05) 

Between 0.0049 0.0049 1 3.72 0.07419 Non-Significant Effect 

Error 0.01B4269 0.0013162 14 

Total 0.023326B9 0.0062162 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

14925-000 14925-001 -1.9295 1.76131 0.9629 0.03195 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

14925-000 B 0.2B375 0.24BOO 0.31BOO 0.02309 

14925-001 B 0.31B75 0.25400 0.3BOOO 0.045B2 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep B Rep 9 Rep 10 

14925-000 0.26000 0.27BOO 0.29600 0.24BOO 0.31BOO 0.30600 0.27BOO 0.28600 

14925-001 0.31600 0.2B200 0.2B200 0.25400 0.37600 0.3BOOO 0.34600 0.31400 

Graphics 
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Sample Code Rankits 

000-148-126-1 CETIS"" v1.026C Analyst:, __ _ Approval:. __ _ 



Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 5 of 5 

08 Sep-06 10:03 AM 

15-3238-8272 

Mysidopsis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 18-0274-9001 Test Type: Growth-Survival (7d) Duration: 6d 19h 

Start Date: 29 Aug-06 02:10 PM Protocol: EPA/8211R-02-014 (2002) Species: Mysidopsis bahia 

Ending Date: 05 Sep-06 09:15 AM 011 Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 29 Aug-06 02:10PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Biomass-mg Comparison 12-2827-6446 12-2827-6446 08 Sep-06 10:02 AM CETISv1.026 

Method All H Data Transform Z I NOEL LOEL Toxic Units GhV MSOp 

I Equal Variance t G>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 2.67958 8.88539 0_21681 Equal Variances 
Distribution Shapiro-Wilk W 0.95401 0.84420 0.53194 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level OecI510n(0.05) 

Between 0.0068893 0.0068893 1 7.02 0.01902 Significant Effect 

Error 0.0137310 0.0009808 14 

Total 0.02062032 0.0078701 15 

Group Comparisons 

Sample V5 Sample Statistic Critical P Level MSD Decision(O.05) 

14925-000 14925-002 -2.6503 1.76131 0.9905 0.02758 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SO 

14925-000 8 0.28375 0.24800 0.31800 0.02309 

14925-002 8 0.32525 0.28000 0.37800 0.03780 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 

14925-000 0.26000 0.27800 0.29600 0.24800 0.31800 0.30600 0.27800 0.28600 

14925-002 0.29000 0.28800 0.32400 0.32600 0.37200 0.34400 0.28000 0.37800 
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" 0.2 c .9 ........ c " 0.00 
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000-148-126-1 GETIS'" v1.026C Analy5t: __ _ Approval:. ___ _ 



Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 3 of 5 

08 Sep-06 10:03 AM 

07-7594-7432 

Mysidopsis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 18-0274-9001 Test Type: Growth-Survival (7d) Duration: 6d 19h 

Start Date: 29 AU9-06 02:10 PM Protocol: EPAl821/R-02-014 (2002) Species: Mysidopsis bahla 

Ending Date: 05 Sep-06 09:15 AM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 29 AU9-06 02:10 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Biomass-mg ComparIson 12-2827-6446 12-2827-6446 08 Sep-06 10:02 AM CETISv1.026 

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSOp I Equal Variance t C>T Untransforrned N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oecislon(0.01) 

Variances Variance Ratio 2.47492 8.88539 0.25484 Equal Variances 

Distribution Shapiro-Wilk W 0.96813 0.84420 0.77274 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05} 

Between 0.0524410 0.0524410 1 56.62 0.00000 Significant Effect 

Error 0.0129673 0.0009262 14 

Total 0.06540836 0.0533673 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Oeclsion(O.05) 

14925-000 14925-003 -7.5244 1.76131 1.0000 0.02680 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14925-000 8 0.28375 0.24800 0.31800 0.02309 

14925-003 8 0.39825 0.35400 0.45200 0.03632 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep B Rep 9 Rep 10 

14925-000 0.26000 0.27800 0.29600 0.24800 0.31800 0.30600 0.27800 0.28600 

14925-003 0.40200 0.35400 0.35600 0.41600 0.43800 0.37200 0.45200 0.39600 
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000-148-126-1 CETIS'" v1.026C Analyst: __ _ Approvai:. ___ _ 



Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis' 

Page 4 of 5 

08 Sep-06 10:03 AM 

10-5782-5786 

Mysldopsis 7-d Survival, Growth and Fecundity Test EnvlroSystems, Inc. 

Test No: 18-0274-9001 Test Type: Growth-Survival (7d) Duration: 6d 19h 

Start Date: 29 Aug-06 02:10PM Protocol: EPAl821/R-02-014 (2002) Species: Mysidopsis bahia 

Ending Date: 05 Sep-06 09:15 AM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 
Setup Date: 29 Aug-06 02:10PM arine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Blomas5-mg Comparison 12-2827-6446 12-2827-6446 08 Sep-06 10:02 AM GETISv1.026 

Method Atl H Data Transform Z I NOEL LOEL Toxic Units GhV MSOp 

I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P level OecI5ion(0_01) 

Variances Variance Ratio 1.59115 8.88539 0.55492 Equal Variances 
Distribution Shaplro-Wilk W 0.94436 0.84420 0.39248 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level OecI510n(0.05) 

Between 0.0252811 0.0252811 1 14.79 0.00178 Significant Effect 

Error 0.0239309 0.0017093 14 

Tolal 0.04921201 0.0269905 15 

Group Comparisons 

Sample V5 Sample Statistic Critical P Level MSO Oeci5fon(0.05) 

14925-001 14925-003 -3.8458 1.76131 0.9991 0.03641 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
14925-001 8 0.31875 0.25400 0.38000 0.04582 

14925-003 8 0.39825 0.35400 0.45200 0.03632 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep B Rep 9 Rep 10 

14925-001 0.31600 0.28200 0.28200 0.25400 0.37600 0.38000 0.34600 0.31400 

14925-003 0.40200 0.35400 0.35600 0.41600 0.43800 0.37200 0.45200 0.39600 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 1 of 5 

08 Sep-06 10:03 AM 

05-0057-9126 

Mysidopsis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 18-0274-9001 Test Type: Growth-Survival (7d) Duration: 6d 19h 

Start Date: 29 Aug-06 02:10PM Protocol: EPAl821/R-02-014 (2002) Species: Mysldapsis bahia 

Ending Date: 05 Sep-06 09:15 AM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 29 Aug-06 02:10 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Blomass-mg Comparison 12-2827-6446 12-2827-6446 08 Sep-06 10:02 AM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oecision{O.01) 

Variances Variance Ratio 1.46962 8.88539 0.62410 Equal Variances 

Distribution Shapiro-Wilk W 0.92760 0.84420 0.22060 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P level DecisJon(O.05} 

Between 0.0001691 0.0001691 1 0.10 0.76144 Non-Significant Effect 

Error 0.0246946 0.0017639 14 

Total 0.02486365 0.001933 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Declslon(0.05) 

14925-001 14925-002 -0.3096 1.76131 0.6193 0.03699 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
14925-001 8 0.31875 0.25400 0.38000 0.04582 

14925-002 8 0.32525 0.28000 0.37800 0.03780 

Data Detail 

Sample Code Rep1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 RepS Rep 9 Rep 10 

14925-001 0.31600 0.28200 0.28200 0.25400 0.37600 0.38000 0.34600 0.31400 

14925-002 0.29000 0.28800 0.32400 0.32600 0.37200 0.34400 0.28000 0.37800 
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H Aquatic Research Organisms 

DATA SHEET 

1. Organism History 

Species: 

Source: Lab reared ./ Hatchery reared __ _ Field collected. __ _ 

Hatch date, ___ -'[L-...::2:.:.f_-_o_~_ Receipt date~ ______ _ 

Lot number_--,O""",-8--,,2'-'.,.=O.;:G'-!ri-=:5=- Strrun __________ _ 

Brood Origination _______ --<-F-!.I"'-D"'72..r..le??Au. __________ _ 

II. Water Quality 

Temperature 2 r °c Salinity ~f0 ppt DO ,--

pH )r( Hardness, ___ ppm 

III. Culture Conditions 

System: _____________ "-'/2,;"""":'c::~/:.:.~.::.· .:;.c _____ -'-___ _ 

Diet: Flake Food __ /_ 

Brine Shrimp ;/ 

Phytoplan1.ion, __ _ 

Rotifers, __ _ 

Trout Chow .,/ 

Prophylactic Treatments:. __________________ _ 

Comments: _______________________ _ 

IV. Shipping Information 

Client: ____ -"=E::..:s=:.,-'=T~ _____ _ # of Organisms: / ("Or-

Carrier: ___________ Date Shipped: [- 2 '(-ob 

BiologiSt: _______ ~:...<:...· =~""'./f"'-'c'-----'~"""""~~rvil?'-"'(=;...'-------

1 - 800 - 927 - 1650 
PO BOl( 1271 • One Lafayette Road. Hampton, NH 03842 • (603) 926-1650 



Arbacia punctulata Chronic Fertilization Assay 
Water Quality and Gamete Preparation Data 

STUDY: CLIENT: LOCATION: DATE: '3( l.«(a (; 
[<.f~ 25 BATIELLE New Bedford 

SALINITY ADJUSTMENT RECORD: 

SALINITY ADJUSTMENT RECORD: 

SALINITY ADJUSTMENT RECORD: 

SALINITY ADJUSTED D.O. 
SAMPLE (mg/L) 

Lab Control 7.> 
-001 ¥.6 
-002 t, J 

-003 O. 3 

DO meter # I '1 DO probe #-.!. 

SALINITY meter # i5[ 10 c. 

INITIALS: 0C?> 
}QO mL -001 + t-£ gSALT 

~oo mL -002 + 7.'6 gSALT ~Iz.gl~ ~ e.G 
50.:J mL -003 + ',7 gSALT 

pH SPECCOND TEMP SALINITY 
(SU) (~mhos) ("C) (ppt) 

1,01 '-l7i~o (?o ]{ 

7.1,-/ L{b'2-70 '2.0 30 

7, '&L{ l( 'SLf ~o 20 3D 

7- F". b 30'7.00 LO ~'i 

METERS USED 

pH meter#..::t7o pH probe #..!1..'2 SIC meter # Itk3oc. SIC probe # (S;.r30 <.. 

DATE & INITIALS FOR GAMETE PREPARATION: ~1'l.'lloL. '313> 
SPERM DILUTIONS: 

HEMACYTOMETER COUNT, E: 
SPERM CONCENTRATIONS: 

FINAL COUNTS: 

It b X 10' ; SPM SOLUTION E; /. ((" k ('" f:, 
SOLUTION E X 40 ; SOLUTION A; 'I: b" k 107 SPM 
SOLUTION E X 20; SOLUTION B; ~.'3 2.;'-/0-' SPM 
SOLUTION E X 5; SOLUTION C -t; 1m '" (o<,SPM 

FINAL SPERM COUNT: 
FINAL EGG COUNT: 

TEST TIMES: 

<f. f:, 'f k /<l -r 
;t'i< QJ) 

SPERM COLLECTED: 
EGGS COLLECTED: 
SPERM ADDED: 
EGGS ADDED: 
FIXATIVE ADDED: 

It '2-0 
I l '2....:> 
ilfjO 
IJ..'-\o 
\ ,0" 

See ESI SOP #1412 for additional information 

) 



Arbacia punctulata Chronic Fertilization Assay 

SAMPLE USE RECORD 

STUDY: 
['-fCC LS 

CLIENT: Battelle - New 
Bedford 

SPECIES: A. punctulata 

Day: 0 

SAMPLE Volume Used (mL) ESICubelD 

Lab Control c;-()v JJI) 
-001 -00 I 

-002 -,J~ Z 

-003 Y -0::15 
INITIALS: G,g 

TIME: rf}o 
DATE: '? 'l.,.d 0 \0 

FERTILIZATION COUNTS 

STUDY CLIENT LOCATION DATE ?(z.?(o & 

I t.fqz..' BATTELLE New Bedford INITIALS~ r 

REPLICATE VIAL 

_ 1_ _ 2 _ _3_ _4 _ 

SAMPLE FERTITOTAL FERTITOTAL FERTITOTAL FERTITOTAL 

Lab Control IMIIII (001, (2 
.. 

. , (J{) /1/ 2, ID6/16+-. 
1C(j /10 P -001 ~&-o ftll /d6 ({O~ 100 It/ ~ 

-002 "56 (flO ICJO!tt + JO~/IZY / (5{J (,"6 (5 

-003 toO (£20 t{JO lite; 100 /11/ I{;()/; /7_ 



CETIS Test Summary 
Arbacia Sperm Cell Fertilization Test 

Test No: 08-2788-9482 Test Type: 

Start Date: 29 AU9-06 11 :40 AM Protocol: 

Ending Date: 29 AU9-06 01 :00 PM Oil Water: 

Setup Date: 29 AU9-06 11 :40 AM Brine: 

Sample No: 04-2857-7808 Material: 

Sample Date: 29 AU9-06 11 :00 AM Code: 

Receive Date: 29 AU9-06 11 :00 AM Source: 
Sample Age: 40m Station: 

Sample No: 09-8741-8251 Material: 
Sample Date: 28 AU9-06 09:30 AM Code: 

Receive Date: 26 AU9-06 04:00 PM Source: 

Sample Age: 26h Station: 

Sample No: 11-7877-8283 Material: 

Sample Date: 28 AU9-06 09:50 AM Code: 

Receive Date: 28 AU9-06 04:00 PM Source: 
Sample Age: 26h Station: 

Sample No: 09-3982-0403 Material: 

Sample Date: 28 AU9-06 10:15 AM Code: 

Receive Date: 28 AU9-06 04:00 PM Source: 

Sample Age: 25h Station: 

Proportion Fertilized Summary 

Sample Code Reps Mean 

14925-000 4 0.90332 

14925-001 4 0.90995 

14925-002 4 0.85253 

14925-003 4 0.86686 

Proportion Fertilized Detail 

Sample Code Rep 1 Rep 2 

14925-000 0.90090 0.89286 

14925-001 0.90090 0.94340 

14925-002 0.90909 0.85470 

14925-003 0.83333 0.84034 

000-148-126-1 

Fertilization 

EPAl821/R-02-014 (2002) 

Not Applicable 

Generic commercial salts 

Marine Monitoring Sample 
14925-000 

New Bedford Harbor Dredge Manitonn 
WQ-TOX-Lab Control 

Marine Monitoring Sample 
14925-001 

New Bedford Harbor Dredge Monitorin 
WQ-TOX-001 

Marine Monitoring Sample 
14925-002 

New Bedford Harbor Dredge Manitonn 
WQ-TOX-002 

Marine Monitoring Sample 
14925-003 

New Bedford Harbor Dredge Manitorin 
WQ-TOX-003 

Minimum Maximum SE 

0.88496 0.93458 0.01092 

0.86957 0.94340 0.01604 

0.81301 0.90909 0.02068 

0.83333 0.90090 0.01747 

Rep 3 Rep4 

0.88496 0.93458 

0.86957 0.92593 

0.81301 0.83333 

0.90090 0.89286 

CETlsm v1.026C 

Duration: 
Species: 
Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SD 

0.02183 

0.03208 

0.04137 

0.03494 

Report Date: 

Link: 

80m 

Page 1 of 1 

29 AU9-06 3:33 PM 

12-0368-6234 

EnviroSystems, Inc. 

Arbacla punctulata 

In-House Culture 

Setlelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 
Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

CV 

2.42% 

3.53% 
4.85% 

4.03% 

Analyst:. __ _ Approval: __ _ 



CHIS Test Summary 
Arbacia Sperm Cell Fertilization Test 

Test No: 08-2788-9482 Test Type: 

Start Date: 29 Aug-06 11 :40 AM Protocol: 
Ending Date: 29 Aug-OB 01 :00 PM Dil Water: 
Setup Date: 29 Aug-OB 11 :40 AM Brine: 

Sample No: 04-2857-7808 Material: 

Sample Date: 29 Aug-OB 11 :00 AM Code: 

Receive Date: 29 Aug-OB 11 :00 AM Source: 

Sample Age: 40m Station: 

Sample No: 09-8741-8251 Material: 

Sample Date: 28 Aug-06 09:30 AM Code: 

Receive Date: 26 Aug-DB 04;00 PM Source: 

Sample Age: 26h Station: 

Sample No: 11-7877-8283 Material: 

Sample Date: 28 Aug-OB 09:50 AM Code: 

Receive Date: 28 Aug-OB 04:00 PM Source: 

Sample Age: 26h Station: 

Sample No: 09-3982-0403 Material: 

Sample Date: 28 Aug-OB10:15 AM Code: 

Receive Date: 28 Aug-DB 04:00 PM Source: 

Sample Age: 25h Station: 

Proportion Fertilized Summary 

Sample Code ReDS Mean 

14925-000 4 0_90332 

14925-001 4 0_90995 

14925-002 4 0.85253 

14925-003 4 0.8BB8B 

Proportion Fertilized Detail 

SamoJe Code Rep 1 Rep 2 

14925-000 0.90090 0.8928B 

14925-001 0.90090 0.94340 

14925-002 0_90909 0.85470 

14925-003 0.83333 0.84034 

000-148-12B-1 

Fertilization 

EPN821/R-02-014 (2002) 

Not Applicable 
Generic commercial salts 

Marine Monitoring Sample 

14925-000 

New Bedford Harbor Dredge Moniterin 

WQ-TOX-Lab Control 

Marine Monitoring Sample 

14925-001 

New Bedford Harbor Dredge Monitorin 

WQ-TOX-001 

Marine Monitoring Sample 

14925-002 

New Bedford Harbor Dredge Monitorin 

WQ-TOX-002 

Marine Monitoring Sample 

14925-003 

New Bedford Harbor Dredge Monitor!n 

WQ-TOX-003 

Minimum Maximum SE 
0_8849B 0_93458 0_01092 

0_86957 0_94340 0.01B04 

0_81301 0_90909 0.02068 

0.83333 0_90090 0.01747 

Rep 3 Rep 4 

0.88496 0.93458 

0.86957 0_92593 

0.81301 0.83333 

0.90090 0.89286 

CETISTM v1.026C 

Duration: 

Species: 
Source: 

Client: 
Project: 

Client: 
Project: 

Client: 

Project: 

Client: 

Project: 

SO 
0_02183 

0.03208 

0.04137 

0.03494 

Report Date: 

Link' 

80m 

Page 1 of 1 

29 Aug-06 3:33 PM 

12-0368-6234 

EnviroSystems, Inc. 

Arbacia puncturata 
In-House Culture 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 
Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

CV 

2.42% 

3.53% 

4.85% 

4.03% 

AnaJyst. ___ _ Approval: __ _ 



CETIS Analysis Detail 
Arbaeia Sperm Cell Fertilization Test 

Test No: 08-2788-9482 Test Type: 

Start Date: 29 Aug-06 11 :40 AM Protocol: 

Ending Date: 29 Aug-06 01 :00 PM 011 Water: 

Setup Date: 29 Aug-06 11 :40 AM Brine: 

Fertilization 
EPAl821/R-02-014 (2002) 

Not Applicable 
Generic commercial salts 

Comparisons: 

Repo.rt Date: 

Analysis' 

Duration: 80m 

- -

Page 2 of 5 

29 Aug-06 3:35 PM 

0397026395 

EnvlroSystems, Inc. 

Species: Arbaeia punclulata 
Source: In-House Culture 

Endooint Analvsis Tvoe Samole Link Control Link Date Analvzed Version 
Proportion Fertilized Comparison 12-0368-6234 12-0368-6234 29 Aug-06 3:33 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDe I Equal Variance t C>T Angular (Corrected) N/A 

ANOVAAssumptions 

Attribute Test Statistic Critical P Level CeclsionI0.01) 

Variances Variance Ratio 2.08552 47.46723 0.56148 ~!:IaIVariances 

Distribution Shapiro-W'llk W 0.94130 0.74935 0.58653 Normal Distribution 

ANOVATable 

Source Sum of Sauares Mean Sauare CF F Statistic P Level CeclsloniO.05l 
Between 0.0003485 0.0003485 1 0.15 0.71161 Non-Significant Effect 

Error 0.0139081 0.0023180 6 

Total 0.01425651 0.0026665 7 

Group Comparisons 

Sam ole vs Sample Statistic Critical P Level MSC CeclslonI0.05) 
14925-000 14925-001 -0.3877 1.94318 0.6442 0.06615 Non~Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum sc Mean Minimum Maximum SC 
14925-000 4 0.90332 0.88496 0.93458 0.02183 1.25619 1.22475 1.31215 0.03876 
14925-001 4 0.90995 0.86957 0.94340 0.03208 1.26939 1.20129 1.33058 0.05598 

Data Detail 

Sample Code Reo 1 Reo2 Reo3 Reo4 ReoS ReD 6 Reo 7 ROIl 8 Rep 9 Rep 10 
14925-000 0.90090 0.89286 0.88496 0.93458 

14925-001 0.90090 0.94340 0.86957 0.92593 

Graphics 
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000-148-126-1 CETISTM v1.026C Analyst ___ _ Approval:. __ _ 



CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 08-2788-9482 Test Type: 

Start Date: 29 AU9-06 11 :40 AM Protocol: 

Ending Date: 29 AU9-06 01 :00 PM Dil Water: 

Setup Date: 29 AU9-06 11 :40 AM Brine: 

Fertilization 

EPN821/R-02-014 (2002) 

Not Applicable 

Generic commercial salls 

Comparisons: 

Report Date: 

Analysis' 

Page 1 of 5 

29 AU9-06 3:35 PM 
02-2378--1815 

EnvlroSystems, Inc. 

Duration: 80m 
Species: Arbacla punctulata 

Source: In-House Culture 

Endpoint Analysis Type Sample Link Control link Date Analvzed Version 

Proportion Fertilized Comparison 12-0368-6234 12-0368--6234 29 AU9-06 3:33 PM CETISv1.026 

Method Ait H Data Transform Z INOEL LOEL Toxic Units ChV MSD~ 

I 
Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level OeclslonlD.Oll 

Variances Variance Ratio 2.48612 47.46723 0.47414 Equal Variances 

Distribution Shapiro-Wilk W 0.89823 0.74935 0.26453 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Sauare OF F Statistic P Level Oecislon(0.05) 

Between 0.0117544 0.0117544 1 4.49 0.07844 Non-Significant Effect 

Error 0.0157138 0.002619 6 

Total 0.02746818 0.0143734 7 

Group Comparisons 

Samole vs Samole Statistic Critical P Level MSO DecisionfO.05\ 

14925-000 14925-002 2.11854 1.94318 0.0392 0.07032 Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
14925-000 4 0.90332 0.88496 0.93458 0.02183 1.25619 1.22475 1.31215 0.03876 
14925-002 4 0.85253 0.81301 0.90909 0.04137 1.17953 1.12362 1.26452 0.06112 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep 4 Rep5 Rep 6 Rep7 RepS Rep 9 Reo 10 
14925-000 0.90090 0.89286 0.88496 0.93458 

14925-002 0.90909 0.85470 0.81301 0.83333 

Graphics 
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000-148-126-1 CET1S™ v1.026C Analysl: __ _ Approval: __ _ 



CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 08-2788-9482 Test Type: 

Start Date: 29 Aug-06 11 :40 AM Protocol: 

Ending Date: 29 Aug-06 01:00 PM Oil Water: 

Setup Date: 29 Aug-06 11 :40 AM Brine: 

Fertilization 

EPAl821/R-02-014 (2002) 

Not Applicable 

Generic commercial salls 

Comparisons: 

Report Date: 

Analysis' 

Duration: 80m 

Page 4 of 5 

29 Aug-06 3:35 PM 

09-5188-6600 

EnviroSystems, Inc. 

Species: Arbacia punclulata 

Source: In-House Culture 

Endpoint Analysis Tvoe Samole Link Control Link Date An~Jyzed Version 

Proportion Fertilized Comparison 12-0368-6234 12-0368-6234 29 Aug-06 3:33 PM CETISv1.026 

Method Alt H Data Transform Z iNOEL LOEL Toxic Units ChV MSO~ I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level OecisionlD.Oll 

Variances Variance Ralio 1.78415 47.46723 0.64619 Equal Variances 

Distribution Shaplro-Wilk W 0.88182 0.74935 0.19074 Normal Distribution 

ANOVATable 

Source Sum of SQuares Mean SQuare OF F Statistic P Level Oecislon(O.OID. 

Between 0.0064353 0.0064353 1 3.08 0.12996 Non-Significant Effect 

Error 0.0125496 0_0020916 6 

Total 0.01898492 0_0085269 7 

Group Comparisons 

Samole vs Samole Statistic Crlllcal P Level MSO Decislonto.05) 

14925-000 14925-003 1.75406 1.94318 0.0650 0.06284 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sam ole Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
14925-000 4 0.90332 0.88496 0.93458 0.02183 1.25619 1.22475 1.31215 0.03876 

14925-003 4 0.86686 0.83333 0.90090 0.03494 1.1 9947 1.15026 1.25055 0.05178 

Data Detail 

Sample Code Rep 1 Rep2 R~p_3 Rep_4 RepS Rep 6 Rep7 Rep8 Rep9 Rep 10 

14925-000 0.90090 0.89286 0.88496 0.93458 

14925-003 0.83333 0.84034 0.90090 0.89286 

Graphics 
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000-148-126-1 CETISTtI v1.026C Analysl: __ _ Approval:. ___ _ 



CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 08-2788-9482 Test Type: 

Start Date: 29 AU9-06 11 :40 AM Protocol: 

Ending Date: 29 AU9-06 01 :00 PM Oil Water: 

Setup Date: 29 AU9-06 11 :40 AM Brine: 

Fertilization 

EPAJ821/R-02-014 (2002) 

Not Applicable 

Generic commercial salls 

Comparisons: 

Report Date: 

Analysts· 

Duration: 80m 

Page 3 of 5 

29 AU9-06 3:35 PM 

04-3736-3126 

EnvlroSystems, Inc. 

Species: Arbacla punclulafa 

Source: In-House Culture 

Endoolnt Analvsis TVDe Sam ole Link Control Link Date Analvzed Version 

Proportion Fertilized Comparison 12-0368-6234 12-0368-6234 29 AU9-o6 3:33 PM CETISv1.o26 

Method AIt H Data Transform Z ,I NOEL LOEL Toxic Units ChV MSD(! I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Declslonlo.ol) 

Variances Variance Rallo 1.19209 47.46723 0.88857 Eaual Variances 

Distribution Shapiro-Wilk W 0.95607 0.74935 0.73965 Normal Distribution 

ANOVATable 

Source Sum of Sauares Mean Sauare DF F Statistic P Level Declsion{O.051 

Between 0.0161505 0.0161505 1 4.70 0.07321 Non-Significant Effect 

Error 0.0206068 0.0034345 6 

Tolal 0.03675727 0.019585 7 

Group Comparisons 

Sarno Ie vs Sample Statistic Critical P Level MSD DeclslonlO.05) 

14925-001 14925-002 2.16852 1.94318 0.0366 0.08052 Significant Effect 

Data Summary Original Data Transformed Data 

Samole Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

14925-001 4 0.90995 0.86957 0.94340 0.03208 1.26939 1.20129 1.33058 0.05598 

14925-002 4 0.85253 0.81301 0.90909 0.04137 1.17953 1.12362 1.26452 0.06112 

Data Detail 

Sample Code Reo 1 Reo 2 Reo 3 Reo 4 ReDS Reo 6 Reo 7 Reo 8 Ren 9 Ren 10 

14925-001 0.90090 0.94340 0.86957 0.92593 

14925-002 0.90909 0.85470 0.81301 0.83333 

Graphics 
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CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 08-2788-9482 Test Type: 

Start Date: 29 Aug-06 11 :40 AM Protocol: 
Ending Date: 29 Aug-06 01 :00 PM Oil Water: 

Setup Date: 29 Aug-06 11 :40 AM Brine: 

Fertilization 

EPAl821/R-02-014 (2002) 

Not Applicable 

Generic commercial salls 

Comparisons: 

Report Date: 

Analysis' 

Duration: 80m 

Page 5 of 5 

29 Aug-06 3:35 PM 

15-0462-7071 

EnvlroSystems, Inc. 

Species: Arbacia punclulata 

Source: In-House Culture 

Endoolnt Analvsis Tvpe SamDle Link Control Link Date Analvzed Version 

Proportion Fertilized Comparison 12-0368-6234 12-0368-6234 29 Aug-06 3:33 PM CETISv1.026 

Method All H Data Transform Z I NOEL LOEL Toxic Units ChV MSD~ I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeclslon(0.01) 

Variances Variance Ratio 1.16891 47.46723 0.90094 Equal Variances 

Distribution Shapiro-Wilk W 0.91022 0.74935 0.33382 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean SQuare OF F Statistic P Level OeclsionIO.05) 

Between 0.0097786 0.0097786 1 3.36 0.11634 Non-Significant Effect 

Error 0.0174426 0.0029071 6 

Total 0.02722129 0.0126858 7 

Group Comparisons 

Sample vs Sam ole Statistic Critical P Level MSO Oeclsion(O.05) 

14925-001 14925-003 1.83404 1.94318 0.0582 0.07408 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Gode Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14925-001 4 0.90995 0.86957 0.94340 0.03208 1.26939 1.20129 1.33058 0.05598 

14925-003 4 0.86686 0.83333 0.90090 0.03494 1.19947 1.15026 1.25055 0.05178 

Data Detail 

Sarnole Code Reo 1 ReD2 ReD3 ReD4 Reo 5 ReD 6 ReD7 Reo 8 ReD9 Reo 10 

14925-001 0.90090 0.94340 0.86957 0.92593 

14925-003 0.83333 0.84034 0.90090 0.89286 
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CETIS Test Summary 
Champia parvula Red Macroalga Sexual Reproduction Test 

Test No: 11-9941-0844 TestType: Champla 

Slart Date: 30 Aug-OB 12:00 PM Protocol: EPNBOO/4-911003 (1994) 

Ending Date: OB Sep-OB 12:00 PM 011 Water: Not Applicable 

Setup Date: 30 Aug-OB 12:00 PM Brine: Generic commercial salts 

Sample No: 04-2857-7808 Material: Marine Monitoring Sample 
Sample Date: 29 Aug-OB 11 :00 AM Code: 14925-000 

Receive Date: 29 Aug-OB 11:00 AM Source: New Bedford Harbor Dredge Manitorln 

Sample Age: 25h Slatlon: WQ-TOX-Lab Control 

Sample No: 09-8741-1l251 Material: Marine Monitoring Sample 

Sample Date: 28 Aug-OB 09:30 AM Code: 14925-001 

Receive Date: 2B Aug-OB 04:00 PM Source: New Bedford Harbor Dredge Monitorln 

Sample Age: 50h Slation: WQ-TOX-001 

Sample No: 11-7877-8283 Material: Marine Monitoring Sample 

Sample Date: 28 Aug-OB 09:50 AM Code: 14925-002 

Receive Date: 28 Aug-OB 04:00 PM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 50h Slatlon: WQ-TOX-002 

Sample No: 09-3982-0403 Material: Marine Monitoring Sample 

Sample Date: 28 Aug-OB 10:15 AM Code: 14925-003 

Receive Date: 28 Aug-OB 04:00 PM Source: New Bedford Harbor Dredge Mon!torin 

Sample Age: 50h Slatlon: WQ-TOX-003 

Mean Cystocarps Summary 

Sample Code Reps Mean Minimum Maximum SE 

14925-000 3 25.0BB7 17.8 37.B B.29321 

14925-001 4 29.4 23 37.8 3.22800 

14925-002 4 27.35 20.8 35.8 3.2B12B 

14925-003 4 29.35 19.B 40.8 523155 

Mean Cystocarps Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

14925-000 19.8 17_8 37.B 

14925-001 37.8 30.8 2B 23 

14925-002 28.8 20.8 24 35.8 

14925-003 19.B 21.4 40.8 35.B 

000-148-12B-1 CETIS'" v1.02BC 

DUration: 
Species: 

Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SO 

10.9002 

6.45BOO 

B.52253 

10.4B31 

Report Date: 

Link: 

Page 1 of 1 

07 Sep-OB 8:33 PM 

04-1749-6359 

Saskatchewan Research Council 

7d Oh 

Champla parvula 

In-Hause Culture 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

CV 

43.48% 

21.96% 

23.85% 

35.65% 

Analyst:. __ _ Approval: __ _ 



eETIs Analysis Detail 
ChampJa parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 

Mean Cystocarps Comparison 

Method All H Data Transform 
Equal Variance t C>T Untransfonned 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio 2.85061 

Distribution Shaplro-Wilk W 0.86984 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 32.19048 32.19048 1 
Error 362.6667 72.53333 5 
Total 394.857132 104.72381 6 

Group Comparisons 

Sample vs Sample Statistic Critical 
14925-000 14925-001 -0.6662 2.01505 

Sample Link Control Link 

04-1749-6359 04-1749-6359 

Z I NOEL LOEL 

Critical P Level 
49.79928 0.40489 

0.72991 0.18198 

F Statistic P Level 

0.44 0.53479 

P Level MSD 

0.7326 13.1073 

ComparIsons: 
Report Date: 
Analysis: 

Page 2 of 5 

07 Sep-06 8:36 PM 

06-3581-6715 

Saskatchewan Research Council 

Date Analyzed Version 
07 Sep-06 8:32 PM CETISvl.026 

Toxic Units ChV MSDp 

I N/A 

Declslon(O.Ol) 

Equal Variances 
Normal DlstribuUon 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean MinImum MaxImUm SO 
14925-000 3 25.0667 17.8 37.6 10.9002 

14925-001 4 29.4 23 37.8 6.45601 

Data Detail 

Sample Code Rop1 Rep2 Rop3 Rep4 RepS Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
14925-000 19.8 17.8 37.6 
14925-001 37.8 30.8 26 23 
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CETIS Analysis Detail 
Cham pia parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 
Mean Cystocarps Comparison 

Method Alt H Data Transfonn 
Equal Variance t C>T Untransronned 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 2.79276 

Dlslrlbullon Shaplro-Wilk W 0.87026 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 8.937619 8.937619 1 

Error 365.2567 73.05133 5 

Total 374.194272 81.98895 6 

Group ComparIsons 

Sample YS Sample StatistiC Critical 

14925·000 14925-002 ·0.3498 2.01505 

Sample Link Control Link 
04-1749-6359 04-1749-6359 

Z I NOEL LOEL 

Critical P Level 
49.79928 0.41311 

0.72991 0.18339 

F Statistic P Level 
0.12 0.74075 

P Level MSO 

0.6296 13.154 

Comparisons: 
Report Date: 
Analysis: 

Page40f 5 

07 Sep-06 8:36 PM 

10-8129-7024 

Saskatchewan Research Council 

Date Analyzed Version 
07 Sep-06 8:32 PM CETISv1.026 

Toxic Units ChV MSOp 

I N/A 

Oeclslon(0.01 ) 

Equal Variances 
Nonnal Dlslrlbution 

Oeclslon(D.05) 

Non·Slgnlficanl Effect 

Oeclslon(0.05) 

Non·Slgnlficant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SO Mean MinImum Maximum SO 
14925·000 3 25.0667 17.8 37.6 10.9002 
14925·002 4 27.35 20.8 35.8 6.52252 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 RepS Rep 7 Rep 8 Rep 9 Rep 10 
14925-000 19.8 17.8 37.6 

14925-002 28.8 20.8 24 35.8 
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CETIS Analysis Detail 
Champia parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Typo 
Mean Cystocarps Comparison 

Mothod Alt H Data Transform 
Equal Variance t G>T Untransfonned 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo 1.08528 

Ot51obullon Shaplro-Witk W 0.82905 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 31.4519 31.4519 1 

Error 566.0566 113.2113 5 

Totat 597.508545 144.66324 6 

Group Comparisons 

Sample vs Sample Statistic Crillcat 

14925-000 14925-003 -0.5271 2.01505 

Samplo Link Control Link 
04-1749-5359 04-1749-5359 

Z I NOEL LOEL 

Crillcal P Level 

49.79928 0.88390 

0.72991 0.08448 

F Statistic P Level 
0.28 0.62068 

P Level MSO 

0.6897 16.3753 

Comparisons: 

Report Dale: 
Analysis: 

Page 5 of 5 

07 Sep-06 8:36 PM 

14-7654-4729 

Saskatchewan Research Council 

Oato Analyzod Version 
07 Sep-06 8:32 PM GETtSv1.026 

Toxic Units ChV MSOp 

I N/A 

00cI510n(0.01) 

Equal Variances 

Normal Distribution 

Oeclslon(0.05) 

Non-5lgnlficant Effect 

Oeclslon(0.05) 

Non-Significant Effect 

Data Summary Original Oata Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
14925-000 3 25.0667 17.8 37.6 10.9002 

14925-003 4 29.35 19.6 40.8 10.4631 

Oata Ootall 

SamptoCode Rep 1 Rep 2 Rep 3 Rep 4 RepS Rop6 Rep 7 RepS Rop9 Rep 10 

14925-000 19.8 17.8 37.6 

14925-003 19.6 21.4 40.8 35.6 
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CETIS Analysis Detail 
Champta parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 
Mean Cystocarps Comparison 

Method All H Data Transfonn 
Equal Variance t C>T Untransformed 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 1_02071 

Dlslrlbulion Shaplro-Wilk W 0.87542 

ANDVATable 

Source Sum of Squares Mean Square OF 

Between 8.405 8.405 1 

Error 252.67 42_11167 6 

Total 261.074998 50.516667 7 

Group Comparisons 

Sample vs Sample Statistic Critical 

14925-001 14925-002 0.44675 1.94318 

Sample Link Control Link 
04-1749-6359 04-1749-6359 

Z I NOEL LOEL 

Critical P Level 
47.46723 0_98695 

0.74935 0.16753 

F Statistic P Level 
0.20 0.67073 

P Level MSO 
0.3354 8.91660 

Comparisons: 
Report Date: 

Analysis: 

Page 3 of 5 

07 Sep-06 8:36 PM 

08-9845-5627 

Saskatchewan Research Council 

Date Analyzed Version 
07 Sep-06 8:32 PM CETISvl_026 

Toxic Units ChV MSOp 

I N/A 

Oeelslon(O_Ol) 

Equal Variances 
Normal Distribution 

Oeelslon(0.05) 

Non-Significant Effeel 

Oeelslon(0.05) 
Non-Slgnmeanl Effect 

Data Summary Orlglnat Data Transfonnad Data 

Sample Code Count Mean Minimum Maximum SO Mean MinImum Maximum SO 
14925-001 4 29.4 23 37.8 6.45601 

14925-002 4 27.35 20.8 35.8 6.52252 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

14925-001 37.8 30.8 26 23 

14925-002 28.8 20.8 24 35.8 
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CETIS Analysis Detail 
Champia parvula Red Macroalga Sexual Reproduction Test 

Endpoint Analysis Type 

Mean Cystocarps Comparison 

Method Alt H Data Transfonn 
Equal Variance t C>T Untransronned 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 2.62660 

DlslribuUon Shaplro-Wilk W 0.92471 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.005 0.005 1 

Error 453.47 75.57833 6 

Total 453.475001 75.583331 7 

Group Comparisons 

Sample vs Sample Statistic Critical 
14925-001 14925-003 0.00813 1.94318 

Sample Link Control LInk 
04-1749-6359 04-1749-6359 

Z I NOEL LOEL 

Critical P Level 

47.46723 0.44870 

0.74935 0.43802 

F Statistic P Level 

0.00 0.993n 

P Level MSO 

0.4969 11.9453 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 5 

07 Sep-06 8:36 PM 

05-8316-1394 

Saskatchewan Research Council 

Date Analyzed Version 
07 Sep-06 8:32 PM CETISvl.026 

Toxic Unlls ChV MSOp 

I N/A 

Oeclslon(o.ol ) 

Equal Variances 
Normal Distribution 

00clslon(0.05) 

Non-Significant Effect 

Oeclslon(0.05) 

Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

14925-001 4 29.4 23 37.8 6.45601 

14925-003 4 29.35 19.6 40.8 10.4631 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 Rep 8 Rep 9 Rep 10 

14925-001 37.8 30.8 26 23 

14925-003 19.6 21.4 40.8 35.6 
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SALTWATER ASSAYS 

A. bahia, A. punctulata, C. parvula 

STUDY: L.{~LS LOCATION: New Bedford Harbor 

Lab Salt 
CHEMISTRY Control -001 -002 -003 

AMMONIA 

AS RECEIVED 
WATER 

QUALITIES -001 -002 

SALINITY (ppt) 25 21 
pH (SU) / 7- (,33 
TRC (mg/L) LO ,05 <0.0$ <(!J.O 
DO (mg/L) /,0 ·7. l (:. ~ 
SIC (iJmhos/cm) 3nzo 42..21<) 1..G;.<-oo 

WQSTATION 
USED \ , 

INITIALS 

A. bahia 
SALINITY 

ADJUSTMENT 
RECORD -001 

SAMPLE (mLs) 

SEA SALT (g) 

DATE: 

TIME: 

INITIALS: 

Sample 10 ESI Cube 10 

-001 -001 

-002 -002 

-003 -003 



Americamysis bahia 7 DAY CHRONIC ASSAY 
NEW WATER QUALITIES 

STUDY: CLIENT: LAB CONTROL: 

I 
BATTELLE NEW BEDFORD HAMPTON ESTUARY 

3 6 0 1 5 6 

LAB A 10/0 (p ,'5 'ZS -;J.tl 

-001 A I. \ G,'l (u,q (on J7 

-002 A 6.1 QJ.-5' (u.'5 ";J.5 

LAB A 

-001 2S ":I';' 

-002 A 

o 234 5 6 7 

Water Quality Station # V / / \ , \ 

Initials V / /,1 """ (If> 
Date 'i/~'l/olo "i/!>O 'B/31 '-1/1 c I z. 

I 



CLIENT: 

Americamysis bahia 7 DAY CHRONIC ASSAY 
OLD WATER QUALITIES 

LOCATION: LAB CONTROL: 
BATIELLE NEW BEDFORD HAMPTON ESTUARY 

Cone 

Control 

-001 A 

-002 

Cone 

Control 

-001 A 

-002 A 

GENERAL NOTES - for additional information refer to SOP #1411 or EPA manual 600/4-91/003 

• Test vessels will be 250 mL glass beakers containing a minimum of 150 mL of solution 
·8 replicates per site with 5 organisms each 

• Test Temperature: 26±1·C 
.Salinity: 25 ±2ppt 
.Dissolved Oxygen: >4.3 mg/L 

.Photoperiod will be 16 hours light and 8 hours dark. 
·Passing criteria require ,80% survival and average dry weight of ,0.20 mg/organism in the control vessels. 

WATER QUALITY METERS USED 
. ·OLDWATERQUALITIEp . 

1 2 3 4 

Water Quality Station # \ 

Initials CP 
Date 'BIoI 

• 



) 

2...5 
SPECIES: A. bahia 

Sample 

Lab Control 

·001 

-002 

Sample 

Lab Control 

·001 

·002 

Lab Control 

·001 

-002 

·003 

.0 

Volume 
Used (mL) 

DO 

Volume 
Used (mL) 

\"2.00 

Volume 
Used 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SAMPLE USE RECORD 

BATIELLE· New Bedford 

TEST: 

1 Day: 2 

ESI Cube Volume ESICube Volume ESICube 
Day Date Time Init ID Used (mL) ID Used (mL) ID 

nfa 00 nfa \2.0D nfa 0 

-DD \ -QDI -00\ 1 

_dOl), -CO2 2 

ESICube Volume ESICube Volume ESI Cube 
ID Used (mL) ID Used (mL) ID 

nfa '2f]O nfa nfa 

-00\ -OD 1 

_002 _ D(j'7.-

ESICube 

nfa 



CLIENT: 
Battelle 

SAMPLE Rep 0 1 

B 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SU 

NUMBER OF SURVIVORS 

3 4 5 6 7 

ORGANISM 
BATCH/LOT# 

OLD DISSOLVED OXYGEN (mg/L) 

5 6 7 



Americamysis bahia 7 DAY CHRONIC ASSAY 
TER QUALITIES 

CLIENT: LOCATION: LAB CONTROL: ORGANISM 
Battelle NEW BEDFORD HAMPTON ESTUARY BATCH/LOT# 

NUMBER OF SURVIVORS OLD DISSOLVED OXYGEN (mg/L) 

SAMPLE Rep 0 1 2 3 4 5 6 7 1234567 

D S"" 
-003 

E S-
F ~ 

H 

A 

B 



Americamysis bahia 7 DAY CHRONIC ASSAY 
ORGANISM WEIGHTS 

CLIENT: BATTELLE - NEW BEDFORD TEST DATES: 

STUDY#: 1 <;0 <:='/ SPECIES: A. bahia 

1..\\.rf;,f\ MEAN 
TARE NET # WEIGHT 

W~~HT SHRI~~t W~~~~T SHRIMP (mg) 
CONC REP "'~ FOIL DAY 0 DAY 0 

A 8-10. iJ-'b LIT. =r7tt~ 
B d.lo.'-I3 7n.?>~ 
c JO& . Y'b loce (ou, 
D ;:).11.0<) 21l.'lf 

\ ot b E do1. '-JIb Wh. 10"\ 
F !;lO Vb1 2\\-70 
G 620'5.3'1 2010.(\\ 
H (jOL).4d. 1.\0.11 
A ?oL)·1{, 2\1.1.0 
B ~O'b·~9 21\'1<0 
c OlD . .;)..?' 2.\1. 5l 
D 'd-o'\. ~1 20q.4~ 

00\ 
E d-01·So 2\0.'-1] 
F 'dol.'11 210.\10 
G 8-0 Dj. 3'(, 2IL%, 
H 'J 01. b'1 'lID.S;) 
A 6l..0 %·<)5 '2.10. '\3 
B 8-0b .1~ 1.()~. \ D 
c doc/.bY 21l.0"l 
D l::loc/.ol In.B 

()\)d-
E QIO.40 17\1.00 
F 'd.09,\q 2..\\.11 
G 906 J I 2D3.(3 
H 0.0 C/. '61 1-'1,31 

DATE '11 fj/) Ot, 9/a-1Io\' i q 12:~J of; 

TIME \ 1 '. 4 () II: liO II:?:,\;> 
INITIALS "L M ""<;l~ 

MEAN 
WEIGHT 

#SHRIMP (mg) 
DAY? DAY? 



Americamysis bahia 7 DAY CHRONIC ASSAY 
ORGANISM WEIGHTS 

CLIENT: BATTELLE - NEW BEDFORD TEST DATES: 

STUDY#: 1 So>:>, SPECIES: A. bahia 

MEAN 
TARE NET # WEIGHT 

W~~HT SHRIM(~t W~~~~T SHRIMP (mg) 
CONC REP FOIL DAY 0 DAY 0 

A 8.01 . .9-1 210, l-'i 
B Jo1. (j.1, 2<1(. 't'\ 
C 'Jog. '6 ~ 2J2, (,,0 

D Q.oq,q~ Z) 3, c;"t 

00 j E dO cL9,~ 2.12, , ... 

F JoCf, (J'1 ll~.O) 

G 'd.oq ,4 g 21'/,2.0 
H JoG) .31./ 21\,100 

A .9. 0 '1, ,;t'iS lI'3, II:> 

B Qo'D. 1 ~ 212.75" 
c d \0, i'1 '2.\" ~IO 

GO <-/ D ~11,~9 l.I2, gC\ 
E 8.0'6.51 1\\.~?J 
F ";llo .~1 ZIJ. ("7 

G 'do'O.4 y 2oq.QO 
H 'd.ol/,. ~ 0 1.10,10 
A 

B 

C 

D 

E 

F 

G 

H 

DATE cd~1ID~ 9/28/oc:" 
TIME I/;LjD IJ:SS 
INITIALS G-L M()~ 

MEAN 
WEIGHT 
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CETIS Test Summary 
Americamysis 7-d SUNival, Growth and Fecundity Test 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) 

Start Date: 20 Sep-0612:30 PM Protocol: EPA/821/R-02-014 (2002) 

Ending Date: 27 Sep-06 12:25 PM Dil Water: Not Applicable 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salls 

Sample No: 16-3216-2814 Material: Marine Monitoring Sample 

Sample Date: 20 Sep-06 09:00 AM Code: 15007-000 

Receive Date: 20 Sep~06 09:00 AM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 4h Station: WQ-TOX-Lab Control 

Sample No: 11-7565-0630 Material: Marine Monitoring Sample 

Sample Date: 19 Sep-06 09:00 AM Code: 15007-001 

Receive Date: 1 g Sep-OB 02:15 PM Source: New Bedford Harbor Dredge Monltorin 

Sample Age: 28h Station: WQ-TOX-001 

Sample No: 06-1096-0183 Material: Marine Monitoring Sample 

Sample Date: 19 Sep-OB 10:00 AM Code: 15007-002 

Receive Date: 19 Sep-06 02:15 PM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 27h Station: WQ-TOX-002 

Sample No: 05-1252-8989 Material: Marine MonItoring Sample 

Sample Date: 19 Sep-0610:07 AM Code: 15007-003 

Receive Date: 19 Sep-OB 02:15 PM Source: New Bedford Harbor Dredge Monltorin 

Sample Age: 26h Station: WQ-TOX-003 

Sample No: 11-4354-7682 Material: Marine Monitoring Sample 

Sample Dale: 19 Sep-06 10:22 AM Code: 15007-004 

Receive Dale: 19 Sep-OB 02:15 PM Source: New Bedford Harbor Dredge Monltonn 

Sample Age: 26h Station: WQ-TOX-004 

000-148-126-1 CETIS'" v1.026C 

Duration: 

Species: 
Source: 

Client: 

Project: 

Client: 

Project 

Client: 

Project 

Client 

Project 

Client 

Proj~ct 

Report Date: 

Link: 

6d 23h 

Page 1 of 3 

27 Oec-06 2:05 PM 

07-7678-8033 

EnviroSystems. Inc. 

Americamysis bahia 

ARO - Aquatic Research Organisms, N 

Battelle Labs 

Ecological Risk Assessment 

BaUelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Analysl:. __ _ Approval:, __ _ 



CETIS Test Summary 
2d Proportion Survived Summary 

SampJeCode Reps Mean Minimum 
15007-000 8 1.00000 1.00000 

15007·001 8 1.00000 1.00000 

15007·002 8 0.97500 0.80000 

15007·003 8 1.00000 1.00000 

15007·004 8 0.95000 0.80000 

7d Proportion Survived Summary 

Sample Code Reps Mean Minimum 
15007·000 8 0.92500 0.80000 

15007-001 8 0.97500 0.80000 

15007-002 8 0.95000 0.80000 

15007·003 8 1.00000 1.00000 

15007·004 8 0.75000 0.60000 

Mean Dry Blomass-rng Summary 

Sample Code Reps Mean Minimum 
15007·000 8 0.24100 0.18000 

15007·001 8 0.51125 0.41600 

15007·002 8 0.46150 0.32000 

15007·003 8 0.62275 0.45200 

15007-004 8 0.69625 0.20000 

Mean Dry Weight-mg Summary 

Sample Code Reps Mean Minimum 
15007·000 8 0.26238 0.20400 

15007-001 8 0.52425 0.46800 

15007·002 8 0.48388 0.40000 

15007·003 8 0.62275 0.45200 

15007·004 8 0.89323 0.30750 

000·148·126·1 

Maximum 5E 5D 
1.00000 0.00000 0.00000 

1.00000 0.00000 0.00000 

1.00000 0.02500 0.07071 

1.00000 0.00000 0.00000 

1.00000 0.03273 0.09258 

Maximum 5E 5D 
1.00000 0.03660 0.10351 

1.00000 0.02500 0.07071 

1.00000 0.03273 0.09258 

1.00000 0.00000 0.00000 

0.80000 0.03273 0.09258 

Maximum 5E 5D 
0.27200 0.01198 0.03389 

0.58600 0.02029 0.05740 

0.51600 0.02411 0.06819 

0.94400 0.05597 0.15831 

2.17400 0.24738 0.69970 

Maximum 5E 5D 
0.34000 0.01469 0.04154 

0.58600 0.01507 0.04262 

0.51600 0.01277 0.03613 

0.94400 0.05597 0.15831 

2.71750 0.30326 0.85774 

CETIS"" v1.026C 

Report Date: 

Unk: 

CV 
0.00% 

0.00% 
7.25% 

0.00% 
9.75% 

CV 
11.19% 

725% 
9.75% 

0.00% 

12.34% 

CV 
14.06% 
11.23% 

14.78% 
25.42% 

100.49 

CV 
15.83% 

8.13% 
7.47% 

25.42% 

96.03% 

Analyst. __ _ 

Page 2 of 3 

27 Oec·06 2:05 PM 

07·7578·8033 

Approval:. __ _ 



CETIS Test Summary 
2d Proportion Survived Detail 

Sample Code Rep 1 Rep 2 Rep 3 

15007-000 1.00000 1.00000 1.00000 
15007-001 1.00000 1.00000 1.00000 

15007-002 1.00000 1.00000 1.00000 

15007-003 1.00000 1.00000 1.00000 

15007-004 0.80000 1.00000 1.00000 

7d Proportion Survived Detail 

Sample Code Rep 1 Rep 2 Rep 3 

15007-000 1.00000 0.80000 0.80000 

15007-001 1.00000 1.00000 1.00000 

15007-002 0.80000 1.00000 1.00000 

15007-003 1.00000 1.00000 1.00000 

15007-004 O.BOOOO 0.80000 0.80000 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 

15007-000 0.26200 0.18000 0.23200 

15007-001 0.48800 0.55400 0.46800 

15007-002 0.39600 0.47200 0.49000 

15007-003 0.60800 0.52200 0.54800 

15007-004 1.17600 0.92200 0.24600 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 
15007-000 0.26200 0.22500 0.29000 

15007-001 0.48800 0.55400 0.46800 

15007-002 0.49500 0.47200 0.49000 

15007-003 0.60800 0.52200 0.54800 

15007-004 1.47000 1.15250 0.30750 

000-148-126-1 

Rep 4 RepS Rep 6 

1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 

1.00000 0.80000 1.00000 

1.00000 1.00000 1.00000 

1.00000 0.80000 1.00000 

Rep 4 RepS Rep 6 
0.80000 1.00000 1.00000 

0.80000 1.00000 1.00000 

1.00000 O_BOOOO 1.00000 

1.00000 1.00000 1.00000 

0.60000 O.BOOOO 0.60000 

Rep 4 RepS Rep 6 

0.27200 0.24200 0.26600 

0.41600 0.5B600 0.49000 

0.50400 0.32000 0.51600 

0_72600 0.50600 0.67600 

0.20000 2.17400 0.24000 

Rep 4 RepS Rep 6 

0.34000 0.24200 0.26600 

0.52000 0.58600 0.49000 

0.50400 0.40000 0.51600 

0.72600 0.50600 0.67600 

0.33333 2_71750 0.40000 

CETIS'" v1.026C 

Report Date: 

Link: 

Rep 7 Rep 8 

1.00000 1.00000 

1.00000 1.00000 

1.00000 1.00000 

1.00000 1.00000 

1.00000 1.00000 

Rep 7 RepS 

1.00000 1.00000 

1.00000 1.00000 

1.00000 1.00000 

1.00000 1.00000 

O.BOOOO O.BOOOO 

Rep 7 RepS 

0.20400 0.27000 

0.51600 0.57200 

0.49400 0.50000 

0.94400 0.45200 

0.29200 0.32000 

Rep 7 RepS 

0.20400 0.27000 
0.51600 0.57200 

0.49400 0.50000 

0.94400 0.45200 

0.36500 0.40000 

Analyst. __ _ 

Page 3 of 3 

27 Dec-06 2:05 PM 

07-7678-8033 

Approval: __ _ 



CETIS Analysis Detail 
Comparisons: 
Report Date: 

Analysis: 

Page4 of 4 

27 Dec-06 2:07 PM 

08-1711-7336 

Americamysis 7-d SUNival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 TestType: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPAJ821/R-02-014 (2002) Species: Americamysls bahla 

Ending Dale: 27 Sep-06 12:25 PM Oil Water. Not Applicable Source: ARO - Aquatic Research Organisms, N 
Setup Date: 20 Sep-OB 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
2d Proportion Survived Comparison 07-7578-8033 07-7578-8033 27 Dec-06 2:04 PM CETISv1.026 

Method All H Data Transfonn Z I NOEL LOEL Toxic Units ChV MSDp 

I Mann~Whiiney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Tesl Statistic Critical PLevel Decision{O.01) 
Variances Modified Levene 65535.00000 8.86159 0.00000 Unequal Variances 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic PLevel Decision(O.OS) 

Between 0 0 1 65535.0 0.00000 Significant Effect 

Error 0 0 14 

Total 0 0 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel Ties Decision(O.OS) 
15007-000 15007-001 32 0.4796 1 Non M Slgnlficant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
15007-000 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1_34528 0.00019 

15007-001 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 Rep 8 Rep 9 Rep 10 
15007-000 1_00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1_00000 

15007-001 1.00000 1.00000 1_00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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CETIS Analysis Detail 

Comparisons: 

Report Dale: 

Analysis: 

Page1of4 

27 Dec·OS 2:07 PM 
03-S917-5121 

Americamysis 7-d Survival, Growth and Fecundity Tesl EnviroSystems. Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: Sd 23h 

Start Dale: 20 Sep-OS 12:30 PM Protocol: EPAl8211R·D2·014 (2002) Species: Americamysls bahla 

Ending Dale: 27 Sep·06 12:25 PM Oil Water. Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-OS 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version 

2d Proportion Survived Comparison 07-7578-8033 07-7578-8033 27 Dec-06 2:04 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 
Mann-Whitney U C>T Angular (Corrected) NIA 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Declsion(0.01) 

Variances Modified Levene 1.00000 8.86159 0.33428 Equal Variances 

Distribution Shaplro-Wilk W 0.46890 0.84420 0.00000 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Declsion(0.05) 

Between 0.0035442 0.0035442 1 1.00 0.33428 Non-Significant Effect 

Error 0.0496194 0.0035442 14 

Total 0.05316365 0.0070885 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Decision(0.05) 
15007-000 15007-002 36 0.3605 1 Non-Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
15007-000 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 
15007-002 8 0.97500 0.80000 1.00000 0.07071 1.31552 1.10715 1.34528 0.08419 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 RepS Rep 9 Rep 10 
15007-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

15007-002 1.00000 1.00000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 
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CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis: 

Page 2 of 4 

27 Dec-06 2:07 PM 
05-5107-9127 

Americamysis 7-<1 SUNival. Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPAI821IR-02-014 (2002) Species: Americamysis bahla 

Ending Date: 27 Sep-06 12:25 PM Dil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 
Sebup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

2d Proportion Survived Comparison 07-7578-8033 07-7578-8033 27 Oec-06 2:04 PM CETISv1.026 

Method Alt H Data Transfonn Z I NOEL LOEL Toxic Units ChV MSOp 

I Mann-W hltney U C>T Angular (Corrected) NIA 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oecision(0.01) 

Variances Modified Levene 65535.00000 8.86159 0.00000 Unequal Variances 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Oecision(o.oS) 
Between 0 0 1 65535.0 0.00000 Significant Effect 

Error 0 0 14 

Total 0 0 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level lies Oecision(o.oS) 
15007-000 15007-003 32 0.4796 1 Non-Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum 50 Mean Minimum Maximum 50 
15007-000 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 

15007-003 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
15007-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
15007-003 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis: 

Page 3 of 4 
27 Dec-06 2:07 PM 

07-5066-8500 

Americamysis 7-d Survival. Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival 17d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPA/821/R-02-014 (2002) Species: Amerlcamysis bahla 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine; Generic commercial salts 

Endpoint Analysis Type SampJeLink Corrtrol Link Date Analyzed Version 
2d Proportion Survived Comparison 07-7578-8033 017-7578-8033 27 Dec-06 2:04 PM CETISv1.026 

Method Alt H Data Transfonn Z I NOEL LOEL Toxic Units ChV MSDp 

I Mann-Whitney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P l!.ev·el Decision(O.OI) 

Variances Modffied Levene 2.33333 8.86159 0.14-890 Equal Variances 

Distribution Shaplro-Wllk W 0.67657 0.84420 0.00001 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P !!evel Decision(0.05) 
Between 0.014177 0.014177 1 2.33 0.14-890 Non-Significant Effect 

Error 0.0850619 0.0060758 14 

Total 0.09923882 0.0202528 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level TIes; Decision(0.05) 
15007-000 15007-004 40 0.2209 2 Non-Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum 5D Mean Minimum Maximum SD 

15007-000 8 1.00000 1.00000 1.00000 0.00!l~0 1.34528 1.34528 1.34528 0.00019 
15007-004 8 0.95000 0.80000 1.00000 0.09258 1.28575 1.10715 1.34528 0.11023 

Data. Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
15007-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
15007-004 0.80000 1.00000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 1 of 7 

28 Sep-06 2:17 PM 

04-7997-9509 

Americamysis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPAl821/R-02-014 (2002) Species: Americamysls bahia 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salls 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

7d Proportion Survived Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:10 PM CETlSv1.026 

Method Alt H Data Transform Z II NOEL 
LOEL Toxic Units ChV MSDp 

I Mann-Whitney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeclsion(0.01) 

Variances Variance Ratio 2.14286 8.88539 0.33606 Equal Variances 
Distribution Shapiro-Wilk W 0.75737 0.84420 0.00037 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 0.014177 0.014177 1 1.27 0.27822 Non-Significant Effect 

Error 0.1559467 0.0111391 14 

Total 0.17012369 0.0253160 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Declsion(0.05) 

15007-000 15007-001 24 0.7791 2 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SD 

15007-000 8 0.92500 0.80000 1.00000 0.10351 1.25598 1.10715 1.34528 0.12325 

15007-001 8 0.97500 0.80000 1.00000 0.07071 1.31552 1.10715 1.34528 0.08419 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-000 1.00000 0.80000 0.80000 0.80000 1.00000 1.00000 1.00000 1.00000 

15007-001 1.00000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 1.00000 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 6 of 7 

28 Sep-06 2:17 PM 

12-9090-5940 

Americamysis 7-d Survival. Growth and Fecundity Test EnviroSystems. Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPN821/R-02-014 (2002) Species: Americamysis bahia 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

7d Proportion Survived Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1.026 

Method Alt H Data Transform Z II NOEL 
LOEL Toxic Units ChV MSOp 

I Mann-Whitney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeclsion(0.01) 

Variances Variance Ratio 1.25000 8.88539 0.77596 Equal Variances 

Distribution Shapiro-Wllk W 0.69326 0.84420 0.00003 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0035442 0.0035442 1 0.26 0.61856 Non-Significant Effect 

Error 0.1913892 0.0136707 14 

Total 0.19493340 0.0172149 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Decision(O.05) 

15007-000 15007-002 28 0.6395 2 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-000 8 0.92500 0.80000 1.00000 0.10351 1.25598 1.10715 1.34528 0.12325 

15007-002 8 0.95000 0.80000 1.00000 0.09258 1.28575 1.10715 1.34528 0.11023 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS Rep 6 Rep 7 RepS Rep9 Rep 10 

15007-000 1.00000 0.80000 0.80000 0.80000 1.00000 1.00000 1.00000 1.00000 

15007-002 0.80000 1.00000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 
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28 Sep-06 2:17 PM 

06-0860-6800 

Americamysls 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 
Start Date: 20 Sep-06 12:30 PM Protocol: EPN821/R-02-014 (2002) Species: Americamysls bahia 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

7d Proportion SurviVed Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1.026 

Method Alt H Data Transform Z II NOEL 
LOEL Toxic Units ChV MSDp 

I Mann-Whitney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Declslon(O.Ol) 

Variances Modified Levene 4.20000 8.86159 0.05965 EqualVarianc8s 
Distribution Shaplro-Wilk W 0.78560 0.84420 0.00109 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 0.0318982 0.0318982 1 4.20 0.05965 Non~Significant Effect 

Error 0.1063273 0.0075948 14 

Total 0.13822550 0.0394930 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Decislon(0.05) 

15007-000 15007-003 20 0.8828 2 Non~Slgnificant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
15007-000 8 0.92500 0.80000 1.00000 0.10351 1.25598 1.10715 1.34528 0.12325 
15007-003 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

15007-000 1.00000 0.80000 0.80000 0.80000 1.00000 1.00000 1.00000 1.00000 
15007-003 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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28 Sep-06 2:17 PM 

06-1691-4229 

Americamysis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-0612:30 PM Protocol: EPA/821/R-02-014 (2002) Species: Americamysis bahla 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

7d Proportion Survived Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1.026 

Method All H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Mann-Whitney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeclslon(0.01) 

Variances Variance Ratio 1.45040 8.88539 0.63593 Equal Variances 

Distribution Shaplro-Wllk W 0.69594 0.84420 0.00003 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision{O.05} 

Between 0.1666301 0.1666301 1 12.99 0.00288 Significant Effect 

Error 0.1796363 0.0128312 14 

Total 0.34626642 0.1794613 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level TIes Oeclsion(0.05) 

15007-000 15007-004 55 0.0074 3 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SO 

15007-000 8 0.92500 0.80000 1.00000 0.10351 1.25598 1.10715 1.34528 0.12325 

15007-004 8 0.75000 0.60000 0.80000 0.09258 1.05188 0.88608 1.10715 0.10234 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-000 1.00000 0.80000 0.80000 0.80000 1.00000 1.00000 1.00000 1.00000 

15007-004 0.80000 0.80000 0.80000 0.60000 0.80000 0.60000 0.80000 0.80000 
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28 Sep-06 2:17 PM 

14-1931-3953 

Americamysis 7~d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

TestNa: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPN821/R-02-014 (2002) Species: Americamysis bahla 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

7d Proportion Survived Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1_026 

Method Att H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Mann-Whitney U C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Deelslon(O.Ol) 

Variances Variance Ratio 1.71429 8.88539 0049388 Equal Variances 

Distribution Shaplro-Wllk W 0.61116 0.84420 0.00000 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0035442 0.0035442 1 0.37 0.55358 Non-Significant Effect 

Error 0.1346813 0.0096201 14 

Total 0.1382255 0.0131643 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level TIes Deelslon(0.05) 

15007-001 15007-002 36 0.3605 2 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-001 8 0.97500 0.80000 1.00000 0.07071 1.31552 1.10715 1.34528 0.08419 

15007-002 8 0.95000 0.80000 1.00000 0.09258 1.28575 1.10715 1.34528 0.11023 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

15007-001 1.00000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 1.00000 

15007-002 0.80000 1.00000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 
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28 Sep-06 2: 17 PM 

07-0603-1931 

EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPAl821/R-02-014 (2002) Species: Americamysls bah!a 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

7d Proportion Survived Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Mann-Whitney U C>T An9ular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(0.01) 

Variances Modified Levene 1.00000 8.86159 0.33428 Equal Variances 
Distribution Shaplro-Wilk W 0.46890 0.84420 0.00000 Non-normal Distribution 

ANOVA Tabie 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05) 

Between 0.0035442 0.0035442 1 1.00 0.33428 Non-Significant Effect 

Error 0.0496194 0.0035442 14 

Total 0.05316365 0.0070885 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Decision(0.05) 

15007-001 15007-003 28 0.6395 1 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

15007-001 8 0.97500 0.80000 1.00000 0.07071 1.31552 1.10715 1.34528 0.08419 

15007-003 8 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00019 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep B Rep 9 Rep 10 

15007-001 1.00000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 1.00000 

15007-003 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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28 Sep-06 2:17 PM 

06-5946-8229 

Americamysis 7~d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPA/821/R-02-014 (2002) Species: Americamysis bahia 
Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 
Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

7d Proportion Survived Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Mann-Whitney U C>T An9ular (Corrected) N/A 

ANaVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01} 

Variances Variance Ratio 1.47743 8.88539 0.61936 Equal Variances 
Distribution Shapiro-Wilk W 0.60609 0.84420 0.00000 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(D.D5) 

Between 0.2780143 0.2780143 1 31.66 0.00006 Significant Effect 

Error 0.1229284 0.0087806 14 

Total 0.40094272 0.2867949 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Oeclslon(0.05) 

15007-001 15007-004 61 0.0005 3 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SO 

15007-001 8 0.97500 0.80000 1.00000 0.07071 1.31552 1.10715 1.34528 0.08419 

15007-004 8 0.75000 0.60000 0.80000 0.09258 1.05188 0.88608 1.10715 0.10234 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep B Rep 9 Rep 10 

15007-001 1.00000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 1.00000 

15007-004 0.80000 0.80000 0.80000 0.60000 0.80000 0.60000 0.80000 0.80000 
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CETIS Analysis Detail 
Americamysis 7-d Survival, Growth and Fecundity Test 

Comparisons: 

Report Date: 

Analysis' 
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28 Sep-06 2:19 PM 

02-2373-9433 

EnviroSystems.lnc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPA/821fR-02-014 (2002) Species: Americamysis bahia 
Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Blomass-mg Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1.026 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSOp 

Equal Variance t C>T Untransformed NfA 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeclsion(0.01) 

Variances Variance Ratio 2.86859 8.88539 0.18780 Equal Variances 
Distribution Shaplro-Wllk W 0.98388 0.84420 0.97510 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Oecislon(0.05) 

Between 0.2921385 0.2921385 1 131.50 0.00000 Significant Effect 

Error 0.0311026 0.0022216 14 

Total 0.32324112 0.2943601 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Oeclsion(0.05) 

15007-000 15007-001 -11.467 1.76131 1.0000 0.04151 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-000 8 0.24100 0.18000 0.27200 0.03389 

15007-001 8 0.51125 0.41600 0.58600 0.05740 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-000 0.26200 0.18000 0.23200 0.27200 0.24200 0.26600 0.20400 0.27000 

15007-001 0.48800 0.55400 0.46800 0.41600 0.58600 0.49000 0.51600 0.57200 
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28 Sep-06 2:19 PM 

10-0955-7496 

Americamysis 7Md Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 
Start Date: 20 Sep-06 12:30 PM Protocol: EPAl821/R-02-014 (2002) Species: Americamysis bahia 

Ending Date: 27 Sep-0612:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-0612:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Blomass-mg Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Mann-Whitney U C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oecislon(O.01) 

Variances Variance Ratio 4.04860 8.88539 0.08508 Equal Variances 

Distribution Shapiro-Wllk W 0.82450 0.84420 0.00477 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Oeclslon(0.05) 

Between 0.19448 0.19448 1 67.08 0.00000 Significant Effect 

Error 0.0405897 0.0028993 14 

Total 0.23506962 0.1973792 15 

Group Comparisons 

Sample vs Sample Statistic Critical P level Ties Oeclslon(0.05) 

15007-000 15007-002 0 0.9999 0 Non-Significant Effect 

Data Summary Original Data Transformed Data 

SampJeCode Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
15007-000 8 0.24100 0.18000 0.27200 0.03389 

15007-002 8 0.46150 0.32000 0.51600 0.06819 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep B Rep 9 Rep 10 

15007-000 0.26200 0.18000 0.23200 0.27200 0.24200 0.26600 0.20400 0.27000 

15007-002 0.39600 0.47200 0.49000 0.50400 0.32000 0.51600 0.49400 0.50000 
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28 Sep-06 2:19PM 
. 05-4954-2665 

Americamysis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPN821/R-02-014 (2002) Species: Americamysis bahia 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Biomass-mg Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:11 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Unequal Variance t C>T Untransfonned N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decislon(0.01) 

Variances Variance Ratio 21.82139 8.88539 0.00060 Unequal Variances 
Distribution Shaplro-Wilk W 0.88092 0.84420 0.03958 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 0.5829314 0.5829314 1 44.48 0.00001 Significant Effect 

Error 0.183479 0.0131056 14 

Total 0.76641038 0.5960370 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Declslon(0.05) 

15007-000 15007-003 -6.6693 1.89458 0.9999 0.10845 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

15007-000 8 0.24100 0.18000 0.27200 0.03389 

15007-003 8 0.62275 0.45200 0.94400 0.15831 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-000 0.26200 0.18000 0.23200 0.27200 0.24200 0.26600 0.20400 0.27000 

15007-003 0.60800 0.52200 0.54800 0.72600 0.50600 0.67600 0.94400 0.45200 
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28 Sep-06 2:19 PM 

17-2668-6025 

Americamysis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPN821/R-02-014 (2002) Species: Americamysis bahla 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Blomass-mg Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:12 PM GETISv1.026 

Method Alt H Data Transform Z 

i
NOEL LOEL Toxic Units ChV MSOp 

I Mann-Whitney U G>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oecision(0.01) 

Variances Variance Ratio 426.25730 8.88539 0.00000 Unequal Variances 

Distribution Shapiro-Wiik W 0.77511 0.84420 0.00073 Non-nonnal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.8290067 0.8290067 1 3.38 0.08735 Non~Slgnlficant Effect 

Error 3.435055 0.2453611 14 

Total 4.26406151 1.0743678 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Oecislon(0.05) 

15007-000 15007-004 16 0.9476 0 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Gode Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-000 8 0.24100 0.18000 0.27200 0.03389 

15007-004 8 0.69625 0.20000 2.17400 0.69970 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

15007-000 0.26200 0.18000 0.23200 0.27200 0.24200 0.26600 0.20400 0.27000 

15007-004 1.17600 0.92200 0.24600 0.20000 2.17400 0.24000 0.29200 0.32000 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page20f 7 

28 Sep·06 2:19 PM 

03·6966·8356 

Americamysis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14·5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPN821/R-02-014 (2002) Species: Americamysis bahia 

Ending Date: 27 Sep-06 12:25 PM Dil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Biomass-mg Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:12 PM CETISv1.026 

Method Att H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Untransfonned N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Deelslon(0.01) 

Variances Variance Ratio 1.41136 8.88539 0.66079 Equal Variances 

Distribution Shaplro-Wllk W 0.91115 0.84420 0.12156 Normal Distribution 

ANDVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Deelsion(O.05) 

Between 0.0099002 0.0099002 1 2.49 0.13673 Non~Significant Effect 

Error 0.0556127 0.0039723 14 

Total 0.06551287 0.0138725 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Deelsion(O.05) 

15007-001 15007-002 1.57869 1.76131 0.0684 0.05550 Non~Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

15007-001 8 0.51125 0.41600 0.58600 0.05740 

15007-002 8 0,46150 0.32000 0.51600 0.06819 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

15007-001 0.48800 0.55400 0,46800 0.41600 0.58600 0,49000 0.51600 0.57200 

15007-002 0.39600 0,47200 0.49000 0.50400 0.32000 0.51600 0,49400 0.50000 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 6 of 7 

28 Sep-06 2:19 PM 

12-5538-1032 

Americamysis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPA/821/R-02-014 (2002) Species: Americamysis bahla 

Ending Date: 27 Sep-06 12:25 PM Oil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Blomass-mg Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:12 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChY MSDp 

I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 7.60700 8.88539 0.01573 Equal Variances 

Distribution Shapiro-Wllk W 0.90814 0.84420 0.10883 Normal Distribution 

ANOYA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decislon(0.05) 

Between 0.0497295 0.0497295 1 3.51 0.08213 Non-Significant Effect 

Error 0.198502 0.0141787 14 

Total 0.24823153 0.0639082 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decislon(0.05) 

15007-001 15007-003 -1.8728 1.76131 0.9589 0.10486 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SD 

15007-001 8 0.51125 0.41600 0.58600 0.05740 

15007-003 8 0.62275 0.45200 0.94400 0.15831 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 RepS Rep9 Rep 10 

15007-001 0.48800 0.55400 0.46800 0.41600 0.58600 0.49000 0.51600 0.57200 

15007_003 0.60800 0.52200 0.54800 0.72600 0.50600 0.67600 0.94400 0.45200 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 4 of 7 

28 Sep-06 2:19 PM 

09-6999-8575 

Americamysis 7-d Survival, Growth and Fecundity Test EnviroSystems, Inc. 

Test No: 14-5718-9210 Test Type: Growth-Survival (7d) Duration: 6d 23h 

Start Date: 20 Sep-06 12:30 PM Protocol: EPN821/R-02-014 (2002) Species: Americamysis bahia 

Ending Date: 27 Sep-06 12:25 PM Dil Water: Not Applicable Source: ARO - Aquatic Research Organisms, N 

Setup Date: 20 Sep-06 12:30 PM Brine: Generic commercial salts 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Dry Blomass-mg Comparison 07-7578-8033 07-7578-8033 28 Sep-06 2:12 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Mann-Whitney U C>T Unlransfanned N/A 

ANOYA Assumptions 

Attribute Test Statistic Critical P Level Oecislon(0.01) 

Variances Variance Ratio 148.59460 8.88539 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.78843 0.84420 0.00122 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Oecislon(0.05) 

Between 0.1368998 0.1368998 1 0.56 0.46840 Non-SIgnificant Effect 

Error 3.450078 0.2464341 14 

Total 3.58697756 0.3833339 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level Ties Oecislon(0.05) 

15007-001 15007-004 40 0.2209 0 Non-SIgnificant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-001 8 0.51125 0.41600 0.58600 0.05740 

15007-004 8 0.69625 0.20000 2.17400 0.69970 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-001 0.48800 0.55400 0.46800 0.41600 0.58600 0.49000 0.51600 0.57200 

15007-004 1.17600 0.92200 0.24600 0.20000 2.17400 0.24000 0.29200 0.32000 
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H Aquatic Research Organisms 

DATA SHEET 

L Organism History 

Species: . ( 

Source: Lab reared __ /_ Hatchery reared~ __ Field collected. __ _ 

Hatch date 57 -/ r -esG;; Receipt date~ ______ _ 

Lot number 09:1.]0C; liS Surun __________ _ 

Brood Origination ______ -/.E'---'-/-"'O"'72.'"=Lr""~l..l!r!I":l_ ________ _ 

II. Water Quality 

Temperature J.:;- °c 

pH 7.;( 

III. Culture Conditions 

Salinity ;::'J 0 ppt DO, __ _ 

Hardness ppm 

System: ______ --'-/Z6-=-:..:c.::...:I'-'~=c=-_______________ _ 

Diet: Flake Food Phytoplankton __ _ Trout Chow ./" 

Brine Shrimp /' Rotifers, ___ _ 

Prophylactic Treatments: _______________________ _ 

Commellts: ____________________ _ 

IV. Shipping Information 

Cliellt: __ -<..E_'S"'="=r~----- fI of Organisms: / (;,0 +-

Carrier: ____________ Date Shipped: 9-:;.2c) -O~ 

BiOlogist: ______ ~~~~L~...LfE:vL:.··· ~~4 ""'3~'Oo..,~~~---

1 - 800 - 927 - 1650 
PO Box 1271 • One Lafayette Road· Hampton, NH 03842 • (603) 926-1650 



Arbacia punctulata Chronic Fertilization Assay 
Water Quality and Gamete Preparation Data 

STUDY: CLIENT: LOCATION: DATE: t1/~OIo 
l Soal BATTELLE New Bedford 

INITIALS: 'SS 
SALINITY ADJUSTMENT RECORD: /000 mL -001 + .2- 9 SALT 

SALINITY ADJUSTMENT RECORD: /000 mL -002 + I gSALT 

SALINITY ADJUSTMENT RECORD: /DOO mL -003 + '( gSALT 

SALINITY ADJUSTMENT RECORD: /060 mL -004 + 1\ 9 SALT 

SALINITY ADJUSTED D.O. pH SPECCOND TEMP SALINITY 
SAMPLE (mgIL) (SU) (~mhos) (OC) (ppt) 

Lab Control 0.1 Y:.0(.0 44140 2..0 Zq 

·001 '8'.10 ~.O5 Lf'i?(po 2.0 31 

-002 '(.1 7,9'1 L{ "61 I D 20 31 

-003 't. 7 "6.05 4~IL(O 20 31 

-004 d'·3 7·1i i-f ~ (PZ-o 20 "30 

METERS USED 

DO meter#.Ji DO probe #.11:. pH meter#..!i1JJ pH probe #Lf~ SIC meter # Y;;J:5OC-SIC probe ~?t5c. 
SALINITY meter # ysT?:CL 

DATE & INITIALS FOR GAMETE PREPARATION: q 12.0 lOw 
SPERM DILUTIONS: i 

HEMACYTOMETERCOUNT.E: liS X10' = SPMSOLUTIONE= \.\3 )(\08 
SPERM CONCENTRATIONS: SOLUTION EX 40 = SOLUTION A = id ,5"2- 167 SPM 

SOLUTION EX 20 = SOLUTION B = Z ,21. I 0 ~ SPM 
SOLUTION EX 5 = SOLUTION C = 5.(,5 Alb' SPM 

FINAL COUNTS: 

FINAL SPERM COUNT: 113 
FINAL EGG COUNT: 2Ia 

TEST TIMES: 

SPERM COLLECTED: oqa5 
EGGS COLLECTED: Qli::t:5 
SPERM ADDED: 09 5 
EGGS ADDED: 1045 
FIXATIVE ADDED: ,105 

See ESI SOP #1412 for additional information 



Arbacia punctulata Chronic Fertilization Assay 

SAMPLE USE RECORD 

STUDY: 

I SOD' 
CLIENT: Battelle - New 
Bedford 

SPECIES: A. punctulata 

Day: 0 

SAMPLE Volume Used (mL) ESI Cube 10 

Lab Control 'ZCO\fl/\.-L ~ 

-001 - Dol 
-002 _ Do 7..-

-003 ~ DOS 
-004 'I - DO,-/-

INITIALS: SS 
TIME: 0'8'3S-
DATE: "1/ fti-IDIo 

?I ~ 

FERTILIZATION COUNTS 

STUDY CLIENT LOCATION DATE qft% IP 

BATTELLE New Bedford INITIALS S:r 
REPLICATE VIAL 

_ 1_ _ 2_ _3 _ _4 _ 

SAMPLE FERTffOTAL FERTffOTAL FERTffOTAL FERTffOTAL 

Lab Control 100 I r () I I C(J ( (1ft> 100 II b~ 100 \ I 6l) 

-001 10ollb'6 100\ lO2. /0\\1\\ 100 1\ D<O 

-002 1()3\\DI lOO\1O'1 I 04 1 1l1..- I DO 1103 

-003 IOl \Wi I()l-\lo~ \ 00 1101 IOO\IOS 

-004 IOOIID'6 107.\\\D 100 ( 101 101 /110 



CETIS Test Summary 
Arbacia Sperm Cell Fertilization Test 

Test No: 04-5064-7243 Test Type: 

Start Date: 20 Sep-06 09:45 AM Protocol: 

Ending Date: 20 Sep-06 11 :05 AM Oil Water: 

Setup Date: 20 Sep-06 09:45 AM Brine: 

Sample No: 16-3216-2814 Material: 
Sample Date: 20 Sep-06 09:00 AM Code: 

Receive Date: 20 Sep-06 09:00 AM Source: 

SampJeAge: 45m Station: 

Sample No: 11-7565-0630 Material: 
Sample Date: 19 Sep-06 09:00 AM Code: 

Receive Date: 19 Sep-06 02:15 PM Source: 
Sample Age: 25h Station: 

Sample No: 06-1096-0183 Material: 

Sample Date: 19 Sep-06 10:00 AM Code: 

Receive Date: 19 Sep-06 02:15 PM Source: 

Sample Age: 24h Station: 

Sample No: 05-1252-8989 Material: 

Sample Date: 19 Sep-06 10:07 AM Code: 

Receive Date: 19 Sep-06 02:15 PM Source: 

Sample Age: 24h Station: 

Sample No: 11-4354-7682 Material: 

Sample Date: 19 Sep-0610:22 AM Code: 

Receive Date: 19 Sep-06 02:15 PM Source: 

Sample Age: 23h Station: 

Proportion Fertilized Summary 

Sample Code Reps Mean 

15007-000 4 0.99262 

15007-001 4 0.93991 

15007-002 4 0.95590 

15007-003 4 0.93950 

15007-004 4 0.92649 

Proportion Fertilized Detail 

Sample Code Rep 1 Rep 2 

15007-000 0.99010 1.00000 

15007-001 0_92593 0.98039 

15007-002 0.96262 0.96154 

15007-003 0.92661 0.94444 

15007-004 0.92593 0.92727 

000-148-126-1 

Fertilization 

EPA/821fR-02-014 (2002) 

Not Applicable 

Not Applicable 

Marine Monitoring Sample 

15007-000 

New Bedford Harbor Dredge Monitorin 

WQ-TOX-Lab Control 

Marine Monitoring Sample 
15007-001 

New Bedford Harbor Dredge Maniton" 
WQ-TOX-001 

Marine Monitoring Sample 

15007-002 

New Bedford Harbor Dredge Monitor!n 

WQ-TOX-002 

Marine Monitoring Sample 

15007-003 

New Bedford Harbor Dredge Monilortn 

WQ-TOX-003 

Marine Monitoring Sample 

15007-004 

New Bedford Harbor Dredge Monltorin 

WQ-TOX-004 

Minimum Maximum SE 
0.98039 1.00000 0.00470 

0.90991 0.98039 0.01513 

0_92857 0.97087 0.00934 

0.92661 0.95238 0.00563 

0.91818 0.93458 0.00336 

. 

Rep 3 Rep 4 

0.98039 1.00000 

0.90991 0.94340 

0.92857 0.97087 

0.93458 0.95238 

0.93458 0.91818 

CETlsrn v1.026C 

Duration: 

Species: 
Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SD 
0.00940 

0.03026 

0.01869 

0.01127 

0.00672 

Report Date: 

Link: 

Page 1 of 1 

20 Sep-06 1 :24 PM 

04-9116-7811 

EnviroSystems, Inc. 

80m 

Arbacia punctulata 

In-House Culture 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

CV 
0.95% 

3.22% 

1.96% 

1.20% 

0.73% 

Analyst:. __ _ Approval: aJ.AS' 



CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 04-5064-7243 Test Type: 

Start Date: 20 Sep-06 09:45 AM Protocol: 

Ending Date: 20 Sep-06 11 :05 AM Oil Water: 

Setup Date: 20 Sep-06 09:45 AM Brine: 

Fertilization 

EPN821/R-02-014 (2002) 

Not Applicable 

Not Applicable 

Comparisons: 

Report Date: 

Analysis: 

Page 5 of 7 

20 Sep-06 1:26 PM 

16-2347-6851 

EnviroSystems, Inc. 

Duration: 80m 
Species: Arbacia punctulata 

Source: In-House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 04-9116-7811 04-9116-7811 20 Sep-06 1:23 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oeclslon(0.01) 

Variances Variance Ratio 2.67845 47.46723 0.43987 Equal Variances 
Distribution Shaplro-Wllk W 0.94385 0.74935 0.61192 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0482054 0.0482054 1 13.70 0.01008 Significant Effect 

Error 0.0211193 0.0035199 6 

Total 0.06932466 0.0517253 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Oeclslon(0.05) 

15007-000 15007-001 3.70070 1.94318 0.0050 0.08152 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SO 
15007-000 4 0.99262 0.98039 1.00000 0.00940 1.48575 1.43031 1.52078 0.04375 
15007-001 4 0.93991 0.90991 0.98039 0.03026 1.33050 1.26595 1.43031 0.07160 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep B Rep 9 Rep 10 
15007-000 0.99010 1.00000 0.98039 1.00000 

15007-001 0.92593 0.98039 0.90991 0.94340 
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CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 04-5064-7243 Test Type: 
Start Date: 20 Sep-06 09:45 AM Protocol: 

Ending Date: 20 Sep-06 11 :05 AM 011 Water: 

Setup Date: 20 Sep-06 09:45 AM Brine: 

Fertilization 
EPAl821/R-02-014 (2002) 

Not Applicable 

Not Applicable 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 7 
20 Sep-06 1 :26 PM 

07-5731-7102 

EnviroSystems, Inc. 

Duration: 80m 

Species: Arbacia punctulata 

Source: InMHouse Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 04-9116-7811 04-9116-7811 20 Sep-061:23 PM CETISv1.026 

Method All H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 1.03706 47.46723 0.97684 Equal Variances 

Distribution Shaplro-Wilk W 0.84085 0.74935 0.08145 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decislon(0.05) 

Between 0.0304825 0.0304825 1 16.22 0.00690 Significant Effect 

Error 0.0112775 0.0018796 6 

Total 0.04176002 0.0323621 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

15007-000 15007-002 4.02711 1.94318 0.0035 0.05957 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
15007-000 4 0.99262 0.98039 1.00000 0.00940 1.48575 1.43031 1.52078 0.04375 

15007-002 4 0.95590 0.92857 0.97087 0.01869 1.36229 1.30025 1.39929 0.04296 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-000 0.99010 1.00000 0.98039 1.00000 

15007-002 0.96262 0.96154 0.92857 0.97087 
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CHIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 04-5064-7243 Test Type: 
Start Date: 20 Sep-06 09:45 AM Protocol: 

Ending Date: 20 Sep-06 11 :05 AM Dil Water: 

Setup Date: 20 Sep-06 09:45 AM Brine: 

Fertilization 

EPN8211R-02-014 (2002) 

Not Applicable 
Not Applicable 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 7 

20 Sep-06 1 :26 PM 

05-1976-6400 

EnviroSystems, Inc. 

Duration: 80m 

Species: Arhacla punctulata 

Source: In-House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 04-9116-7811 04-9116-7811 20 Sep-06 1:23 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Equal Variance t C>T Angular (Corrected) NIA 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 3.39145 47.46723 0.34262 Equal Variances 

Distribution Shapiro-Wilk W 0.92221 0.74935 0.41827 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05} 

Between 0.0529296 0.0529296 1 42.72 0.00061 Significant Effect 

Error 0.0074342 0.0012390 6 

Total 0.06036386 0.0541687 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Oeclsion(0.05) 

15007-000 15007-003 6.53592 1.94318 0.0003 0.04837 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-000 4 0.99262 0.98039 1.00000 0.00940 1.48575 1.43031 1.52078 0.04375 

15007-003 4 0.93950 0.92661 0.95238 0.01127 1.32307 1.29645 1.35081 0.02376 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

15007-000 0.99010 1.00000 0.98039 1.00000 

15007-003 0.92661 0.94444 0.93458 0.95238 
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CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 04-5064-7243 Test Type: 

Start Date: 20 Sep-06 09:45 AM Protocol: 
Ending Date: 20 Sep-06 11 :05 AM Oil Water: 

Setup Date: 20 Sep-06 09:45 AM Brine: 

Fertilization 

EPN821/R-02-014 (2002) 

Not Applicable 

Not Applicable 

Comparisons: 

Report Date: 

Analysis: 

Page70f 7 

20 Sep-06 1 :26 PM 

17-2160-0763 

EnviroSystems, Inc. 

Duration: 80m 

Species: Arbacia punctulata 

Source: In-House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 04-9116-7811 04-9116-7811 20 Sep-06 1 :24 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 11.53760 47.46723 0.07462 Equal Variances 

Distribution Shapiro-Wilk W 0.93173 0.74935 0.49712 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0716770 0.0716770 1 68.93 0.00017 Significant Effect 

Error 0.006239 0.0010398 6 

Total 0.07791597 0.0727168 7 

Group Comparisons 

Sample v. Sample Statistic Critical P Level MSO Decision(O.05) 

15007-000 15007-004 8.30251 1.94318 0.0001 0.04431 Slgnlficant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-000 4 0.99262 0.98039 1.00000 0.00940 1.48575 1.43031 1.52078 0.04375 

15007-004 4 0.92649 0.91818 0.93458 0.00672 1.29644 1.28071 1.31215 0.01288 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

15007-000 0.99010 1.00000 0.98039 1.00000 

15007-004 0.92593 0.92727 0.93458 0.91818 
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CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 04-5064-7243 Test Type: 

Start Date: 20 Sep-06 09:45 AM Protocol: 

Ending Date: 20 Sep-06 11 :05 AM Oil Water: 

Setup Date: 20 Sep-06 09:45 AM Brine: 

Fertilization 

EPN821/R-02-014 (2002) 

Not Applicable 

Not Applicable 

Comparisons: 

Report Date: 

Analysis: 

Page 4 of 7 

20 Sep-06 1 :26 PM 

13-1692-8962 

EnviroSystems, Inc. 

Duration: 80m 

Species: Arbacia punctulata 

Source: In-House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 04-9116-7811 04-9116-7811 20 Sep-06 1 :24 PM CETISv1.026 

Method Ait H Data Transform Z I NOEL LOEL Toxic Units ChY MSOp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oecision(O.01) 

Variances Variance Ratio 2.77771 47.46723 0.42375 Equal Variances 
Distribution Shapiro-Wilk W 0.93739 0.74935 0.54880 Normal Distribution 

ANOYA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Declsion{D.D5) 

Between 0.0020218 0.0020218 1 0.58 0.47516 Non-Significant Effect 

Error 0.0209141 0.0034857 6 

Total 0.02293596 0.0055075 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Oecision(0.05) 

15007-001 15007-002 -0.7616 1.94318 0.7624 0.08112 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-001 4 0.93991 0.90991 0.98039 0.03026 1.33050 1.26595 1.43031 0.07160 

15007-002 4 0.95590 0.92857 0.97087 0.01869 1.36229 1.30025 1.39929 0.04296 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-001 0.92593 0.98039 0.90991 0.94340 

15007-002 0.96262 0.96154 0.92857 0.97087 
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CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 04-5064-7243 Test Type: 

Start Date: 20 Sep-06 09:45 AM Protocol: 

Ending Date: 20 Sep-06 11 :05 AM Dil Water: 

Setup Date: 20 Sep-06 09:45 AM Brine: 

Fertilization 

EPAl821/R-02-014 (2002) 

Nat Applicable 

Nat Applicable 

Comparisons: 

Report Date: 

Analysis: 

Page 3 of 7 

20 Sep-06 1 :26 PM 

10-3474-0118 

EnviroSystems, Inc. 

Duration: 80m 

Species: Arbacia punctulata 
Source: In-Hause Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Fertilized Comparison 04-9116-7811 04-9116-7811 20 Sep-06 1 :24 PM GETISv1.026 

Method Alt H Data Transform Z II NOEL 
LOEL Toxic Units GhV MSOp 

I Equal Variance t G>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01} 

Variances Variance Ratio 9.08384 47.46723 0.10282 Equal Variances 

Distribution Shapira-Wilk W 0.93581 0.74935 0.53408 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decislon(O.05) 

Between 0.0001104 0.0001104 1 0.04 0.85034 Non-Significant Effect 

Error 0.0170708 0.0028451 6 

Total 0.01718121 0.0029555 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Oecislon(O.05) 

15007-001 15007-003 0.19699 1.94318 0.4252 0.07329 Non-Significant Effect 

Data Summary Original Data Transfonned Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-001 4 0.93991 0.90991 0.98039 0.03026 1.33050 1.26595 1.43031 0.07160 

15007-003 4 0.93950 0.92661 0.95238 0.01127 1.32307 1.29645 1.35081 0.02376 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-001 0.92593 0.98039 0.90991 0.94340 

15007-003 0.92661 0.94444 0.93458 0.95238 
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CETIS Analysis Detail 
Arbacia Sperm Cell Fertilization Test 

Test No: 04-5064-7243 Test Type: Fertilization 

Comparisons: 

Report Date: 

Analysis: 

Duration: 80m 

Page 6 of 7 

20 Sep-06 1 :26 PM 

16-4784-5725 

EnviroSystems, Inc. 

Start Date: 20 Sep-06 09:45 AM Protocol: EPA/821/R-02-014 (2002) Species: Arbacia punctulata 

Ending Date: 20 Sep-06 11 :05 AM Oil Water: Not Applicable Source: In-House Culture 

Setup Date: 20 Sep-06 09:45 AM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control link Date Analyzed Version 

Proportion Fertilized Comparison 04-9116-7811 04-9116-7811 20 Sep-06 1 :24 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Equal Variance t C>T Angular (Corrected) N/A 

ANaVA Assumptions 

Attribute Test Statistic Critical P Level Oecislon(0.01) 

Variances Variance Ratio 30.90291 47.46723 0.01866 Equal Variances 

Distribution Shaplro-Wilk W 0.88705 0.74935 0.21190 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Oecision(O.05) 

Between 0.0023202 0.0023202 1 0.88 0.38520 Non~Significant Effect 

Error 0.0158756 0.0026459 6 

Total 0.01819574 0.0049661 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Decision(O.D5) 

15007-001 15007-004 0.93643 1.94318 0.1926 0.07068 Non~Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-001 4 0.93991 0.90991 0.98039 0.03026 1.33050 1.26595 1.43031 0.07160 

15007-004 4 0.92649 0.91818 0.93458 0.00672 1.29644 1.28071 1.31215 0.01288 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10 

15007-001 0.92593 0.98039 0.90991 0.94340 

15007-004 0.92593 0.92727 0.93458 0.91818 
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STUDY: 15007 
CLIENT: Battelle Labs 

PROJECT: New Bedford Harbor Dredge Monitoring 
ASSAY: Champia parvula Chronic Exposure 

SPECIES: Champia parvula 

Cham pia Raw Data 

Date of test: Sept 21/06 
Cystocarps per plant Mean SO Group mean Comments 

and SO 

Control NSW 15 18 11 15 14 14.6 2.5 23.9 
40 15 18 22 21 23.2 9.8 11.3 
22 50 38 31 29 34.0 10.6 

Control Inst Ocean 32 26 38 39 21 31.2 7.7 27.3 
24 25 22 31 30 26.4 3.9 7.1 
18 15 27 25 36 24.2 8.2 

Pooled controls 25.6 9.8 
Samples collected Sept 19/06 

O/OV/V 
SRC #527 100 12 14 33 26 20 21.0 8.7 24.5 Healthy red colour 

WP-TOX-001 100 23 20 6 18 21 17.6 6.7 9.6 Normal growth 
100 14 28 28 25 21 23.2 5.9 
100 44 37 40 31 29 36.2 6.2 

SRC#528 100 2 2 3 1 1 1.8 0.8 0.8 Branches white with 
WP-TOX-002 100 1 a a a 1 0.4 0.5 13.8 red tips 

100 1 a a 1 a 0.4 0.5 
100 3 a a a a 0.6 1.3 

SRC#529 100 a a 2 a a 0.4 0.9 0.2 Branches white with 
WP-TOX-003 100 a a a a a 0.0 0.0 0.5 red tips 

100 a 1 a a a 0.2 0.4 
100 1 a a a a 0.2 0.4 

SRC #530 100 a a a a a 0.0 0.0 0.2 Branches slighlty broken 
WP-TOX-004 100 a a a a a 0.0 0.0 0.4 White with red tips 

100 a 1 a 1 1 0.6 0.5 
100 a a a a a 0.0 0.0 

Samples 002, 003 and 004 were at salinity of 27 ppt so were adjusted with the addition of 1.2 g Instant Ocean to 500 mL sample 
to raise salinity to 30 ppt. 



CETIS Test Summary 
Champia parvula Red MacroaJga Sexual Reproduction Test 

Test No: 00-7249-1704 Test Type: Champia 

Start Date: 21 Sep-06 12:00 PM Protocol: EPN600/4-91/003 (1994) 

Ending Date: 28 Sep-06 12:00 PM 011 Water: Not Applicable 

Setup Date: 21 Sep-06 12:00 PM Brine: Not Applicable 

Sample No: 16-3216-2814 Material: Marine Monitoring Sample 

Sample Date: 20 Sep-06 09:00 AM Code: 15007-000 

Receive Date: 20 Sep-06 09:00 AM Source: New Bedford Harbor Dredge Monitorin 

Sample Age: 27h Station: WQ-TOX-Lab Conlrol 

Sample No: 11-7565-0630 Material: Marine Monitoring Sample 

Sample Date: 19 Sep-06 09:00 AM Code: 15007-001 

Receive Date: 19 Sep-06 02:15 PM Source: New Bedford Harbor Dredge Manltonn 

Sample Age: 51h Station: WQ-TOX-001 

Sample No: 06-1096-0183 Material: Marine Monitoring Sample 

Sample Date: 19 Sep-06 10:00 AM Code: 15007-002 

Receive Date: 19 Sep-06 02:15 PM Source: New Bedford Harbor Dredge Monitonn 

Sample Age: 50h Station: WQ-TOX-002 

Sample No: 05-1252-8989 Material: Marine Monitoring Sample 

Sample Date: 19 Sep-06 10:07 AM Code: 15007-003 

Receive Date: 19 Sep-06 02:15 PM Source: New Bedford Harbor Dredge Manitorin 

SampJeAge: 50h Station: WQ-TOX-003 

Sample No: 11-4354-7682 Material: Marine Monitoring Sample 

Sample Date: 19 Sep-OB 10:22 AM Code: 15007-004 

Receive Date: 19 Sep-06 02:15 PM Source: New Bedford Harbor Dredge Monttonn 

Sample Age: SOh Station: WQ-TOX-004 

Mean Cystocarps Summary 

Sample Code Reps Mean Minimum Maximum SE 

15007-000 3 23.933 14.6 34 5.6123 

15007-001 4 24.5 17.6 36.2 4.0665 

15007-002 4 0.8 0.4 1.8 0.3367 

15007-003 4 0.2 0 0.4 0.0816 

15007-004 4 0.15 0 0.6 0.15 

Mean Cystocarps Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

15007-000 14.6 23.2 34 

15007-001 21 17.6 23.2 36.2 

15007-002 1.8 0.4 0.4 0.6 

15007-003 0.4 0 0.2 0.2 

15007-004 0 0 0.6 0 

000-148-126-1 CETISn, v1.026C 

Duration: 

Species: 
Source: 

Client: 
Project: 

Client: 

Project: 

Client: 
Project: 

Client: 

Project: 

Client: 

Project: 

SO 
9.7208 

8.1331 

0.6733 

0.1633 

0.3 

Report Date: 

Link: 

Page 1 of 1 

29 Sep-0612:51 PM 

04-6908-2140 

Saskatchewan Research Council 

7d Oh 

Cham pia parvula 

In~Hou5e Culture 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

Battelle Labs 

Ecological Risk Assessment 

CV 

40.62% 

33.20% 

84.16% 

81.65% 

200.00 

Analyst: __ _ Approval: __ _ 



CETIS Analysis Detail 
Champia parvula Red Macroalga Sexual Reproduction Test 

Test No: 00-7249-1704 Test Type: Champia 
Start Date: 21 Sep-0612:00 PM Protocol: EPN600/4-91/003 (1994) 

Ending Date: 28 Sep-06 12:00 PM Oil Water: Not Applicable 

Setup Date: 21 Sep-06 12:00 PM Brine: Not Applicable 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 7 

29 Sep-06 12:52 PM 

00-7215-1359 

Saskatchewan Research Council 

Duration: 7d Oh 
Species: Champia parvula 
Source: tn-House Culture 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Cystocarps Comparison 04-6908-2140 04-6908-2140 29 Sep-06 12:51 PM CETISv1.026 

Method Ait H Data Transform Z II NOEL 
LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 1.42854 49.79928 0.73314 EquaiVarianc8s 
Distribution Shapiro-Wilk W 0.89684 0.72991 0.29455 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 0.5504762 0.5504762 1 0.01 0.93610 Non-Significant Effect 

Error 387.4267 77.48534 5 

Total 387.977142 78.035812 6 

Group Comparisons 

Sample v. Sample Statistic Critical P Level MSD Decision(O.05) 

15007-000 15007-001 -0.0843 2.01505 0.5320 13.5473 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

15007-000 3 23.933 14.6 34 9.7208 

15007-001 4 24.500 17.6 36.2 8.1331 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-000 14.6 23.2 34 

15007-001 21 17.6 23.2 36.2 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 3 of 7 

29 Sep-06 12:52 PM 

07-5620-6625 

Champia parvula Red Macroalga Sexual Reproduction Test Saskatchewan Research Council 

Test No: 00-7249-1704 Test Type: Champia Duration: 7d Oh 

Start Date: 21 Sep-06 12:00 PM Protocol: EPAl600/4-911003 (1994) Species: Cham pia parvula 
Ending Date: 28 Sep-06 12:00 PM Oil Water: Not Applicable Source: In-House Culture 

Setup Date: 21 Sep-06 12:00 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Cystocarps Comparison 04-6908-2140 04-6908-2140 29 Sep-06 12:51 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Unequal Variance t C>T Unlransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.D1) 

Variances Variance Ratio 208.44120 49.79928 0.00121 Unequal Variances 
Distribution Shapiro-Wilk W 0.84008 0.72991 0.10448 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 917.4019 917.4019 1 24.10 0.00444 Significant Effect 

Error 190.3467 38.06933 5 

Tolal 1107.74858 955.47125 6 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Declsion(0.05) 

15007-000 15007-002 4.11451 2.91999 0.0272 16.4173 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

15007-000 3 23.933 14.6 34 9.7208 

15007-002 4 0.8 0.4 1.8 0.6733 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

15007-000 14.6 23.2 34 

15007-002 1.8 0.4 0.4 0.6 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 7 of 7 

29 Sep-06 12:52 PM 

15-6759-2849 

Cham pia parvula Red Macroalga Sexual Reproduction Test Saskatchewan Research Council 

Test No: 00-7249-1704 Test Type: Cham pia Duration: 7d Oh 

Start Date: 21 Sep-0612:00 PM Protocol: EPAl600/4-91f003 (1994) Species: Cham pia parvula 

Ending Date: 28 Sep-06 12:00 PM Oil Water: Not Applicable Source: In-House Culture 

Setup Date: 21 Sep-06 12:00 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Cystocarps Comparison 04-6908-2140 04-6908-2140 29 Sep-06 12:51 PM CETISv1.026 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Unequal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 3543.50000 49.79928 0.00002 Unequal Variances 

Distribution Shapiro-Wilk W 0.81364 0.72991 0.06238 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Oecislon(0.05) 

Between 965.6076 965.6076 1 25.54 0.00392 Significant Effect 

Error 189.0667 37.81333 5 

Total 1154.67427 1003.4209 6 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Decision(D.D5) 

15007-000 15007-003 4.22837 2.91999 0.0258 16.3895 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-000 3 23.933 14.6 34 9.7208 

15007-003 4 0.2000 0 0.4 0.1633 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-000 14.6 23.2 34 

15007-003 0.4 0 0.2 0.2 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 2 of 7 

29 Sep-06 12:52 PM 

04-2543-5950 

Cham pia parvula Red Macroalga Sexual Reproduction Test Saskatchewan Research Council 

Test No: 00-7249-1704 Test Type: Cham pia Duration: 7d Oh 

Start Date: 21 Sep-0612:00 PM Protocol: EPN600f4-91f003 (1994) Species: Cham pia parvula 
Ending Date: 28 Sep-06 12:00 PM Dil Water: Not Applicable Source: In-House Culture 

Setup Date: 21 Sep-0612:00 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Cystocarps Comparison 04-6908-2140 04-6908-2140 29 Sep-06 12:51 PM CETISv1.026 

Method Alt H Data Transform Z II NOEL 
LOEL Toxic Units ChV MSDp 

I Unequal Variance t C>T Untransformed NfA 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 1049.92600 49.79928 0.00011 Unequal Variances 

Distribution Shaplro-Wilk W 0.81910 0.72991 0.06952 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decislon(0.05) 

Between 969.6805 969.6805 1 25.62 0.00390 Significant Effect 

Error 189.2567 37.85133 5 

Total 1158.93715 1007.5318 6 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decislon(0.05) 

15007-000 15007-004 4.23621 2.91999 0.0257 16.3937 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

15007-000 3 23.933 14.6 34 9.7208 

15007-004 4 0.1500 0 0.6 0.3000 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep B Rep 9 Rep 10 

15007-000 14.6 23.2 34 

15007-004 0 0 0.6 0 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 4 of 7 
29 Sep-0612:52 PM 

09-0725-0942 

Champia parvula Red MacroaJga Sexual Reproduction Test Saskatchewan Research Council 

Test No: 00-7249-1704 Test Type: Champia Duration: 7d Oh 

Start Date: 21 Sep-06 12:00 PM Protocol: EPAl600/4-91/003 (1994) Species: Cham pia parvula 
Ending Date: 26 Sep-06 12:00 PM Oil Water: Not Applicable Source: In~House Culture 

Setup Date: 21 Sep-06 12:00 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Cystocarps Comparison 04-6906-2140 04-6906-2140 29 Sep-06 12:51 PM CETISv1.026 

Method Ait H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Unequal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Oecislon(0.01) 

Variances Variance Ratio 145.91160 47.46723 0.00190 Unequal Variances 
Distribution Shaplro-Wilk W 0.62930 0.74935 0.06355 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 1123.36 1123.36 1 33.74 0.00114 Significant Effect 

Error 199.6 33.3 6 

Tolal 1323.16001 1156.6800 7 

Group Comparisons 

Sample v. Sample Statistic Critical P Level MSO Oeclsion(0.05) 

15007-001 15007-002 5.6062 2.35336 0.0051 9.60276 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-001 4 24.500 17.6 36.2 6.1331 

15007-002 4 0.6 0.4 1.8 0.6733 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

15007-001 21 17.6 23.2 36.2 

15007-002 1.6 0.4 0.4 0.6 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 5 of 7 

29 Sep-06 12:52 PM 

09-9932-6505 

Champia parvula Red Macroalga Sexual Reproduction Test Saskatchewan Research Council 

Test No: 00-7249-1704 Test Type: Champia Duration: 7d Oh 

Start Date: 21 Sep-06 12:00 PM Protocol: EPAl600/4-911003 (1994) Species: Champia parvula 

Ending Date: 28 Sep-0612:00 PM Oil Water: Not Applicable Source: In-House Culture 

Setup Date: 21 Sep-0612:00 PM Brine: Not Applicable 

Endpoint Analysis Type Sample link Control Link Date Analyzed Version 

Mean Cystocarps Comparison 04-6908-2140 04-6908-2140 29 Sep-06 12:51 PM CETISv1.026 

Method Alt H Data Transform Z II NOEL 
LDEL Toxic Units ChV MSDp 

I Unequal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01} 

Variances Variance Ratio 2480.50000 47.46723 0.00003 Unequal Variances 
Distribution Shaplro-Wilk W 0.80802 0.74935 0.03978 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Decislon(0.05) 

Between 1180.98 1180.98 1 35.69 0.00099 Significant Effect 

Error 198.52 33.08667 6 

Total 1379.49998 1214.0666 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

15007-001 15007-003 5.97441 2.35336 0.0047 9.57195 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

15007-001 4 24.500 17.6 36.2 8.1331 

15007-003 4 0.2000 0 0.4 0.1633 

Data Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-001 21 17.6 23.2 36.2 

15007-003 0.4 0 0.2 0.2 
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CETIS Analysis Detail 
Cham pia parvula Red Macroalga Sexual Reproduction Test 

Comparisons: 

Report Date: 

Analysis: 

Page 6 of 7 

29 Sep-06 12:52 PM 

15-0259-0732 

Saskatchewan Research Council 

Test No: 00-7249-1704 Test Type: Champia Duration: 7d Oh 

Start Date: 21 Sep-06 12:00 PM Protocol: EPAl600/4-91/003 (1994) Species: Cham pia parvula 

Ending Date: 28 Sep-06 12:00 PM Oil Water: Not Applicabte Source: In~House Culture 

Setup Date: 21 Sep-06 12:00 PM Brine: Not Applicable 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean Cystocarps Comparison 04-6908-2140 04-6908-2140 29 Sep-06 12:51 PM GETISv1.026 

Method All H Data Transform Z I NOEL LOEL Toxic Units ChV MSOp 

I Unequal Variance t G>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01) 

Variances Variance Ratio 734.96300 47.46723 0.00017 Unequal Variances 

Distribution Shaplro-Wilk W 0.81257 0.74935 0.04403 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Oeclsion(0.05) 

Between 1185.845 1185.845 1 35.81 0.00098 Significant Effect 

Error 198.71 33.11833 6 

Total 1384.55498 1218.9633 7 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Decision{O.05) 

15007-001 15007-004 5.98384 2.35336 0.0047 9.57653 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

15007-001 4 24.500 17.6 36.2 8.1331 

15007-004 4 0.1500 0 0.6 0.3000 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

15007-001 21 17.6 23.2 36.2 

15007-004 0 0 0.6 0 
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SALTWATER ASSAYS 

A. bahia, A. punctulata, C. parvula 

STUDY: I SO':)'I LOCATION: New Bedford Harbor 

Lab Salt 
CHEMISTRY Control -001 -002 -003 -004 

AMMONIA -009 -005 - DDb -Ou7 - Ou8' 

AS RECEIVED Lab Salt 
WATER QUALITIES Control -001 -002 -003 -004 

SALINITY (ppt) 
. 

45 -z./f 2'1 .l:i 2..'3 
pH (SU) - 7AI '7. '&'1 7.7'1 "'1. 6'~ 7, fa 
TRC (mg/L) /,. 0,0 "] <:. D. vS; < D. ().s:- ( D,O.s ..(.0. rJ s:-
DO (mg/L) ·.1 ~, (; ~_ S- t¥". J 7. 't-
SIC (llmhos/cm) 1'lsa CJ ~ ~1'lO >71'/0 5f,() :>0 3E. Icpl) 
WQ STATION USED d, ( I \ l 

INITIALS """ r.>13 ~i3 / Bg [313 
/' 

A. bahia SALINITY 
ADJUSTMENT Lab Salt 

RECORD Control -001 -002 -003 -004 

SAMPLE (mLs) ~ I A. 111 A JJ lA- P A- tJ A 
SEA SALT (g) .~ if\- NIA- N I"A- III Pr kl 1.4-
DATE: 4'IJ..P O\I,ql~b . 
TIME: \0-;.0 r S\ S" I " 

INITIALS: '-""- 'B"B " 

Sample 10 ESI Cube ID 

-001 -001 

-002 -002 

-003 -003 

-004 -004 



STUDY: CLIENT: 

I SOU! 
BATTELLE 

Americamysis bahia 7 DAY CHRONIC ASSAY 
NEW WATER QUALITIES 

LAB CONTROL: 
NEW BEDFORD HAMPTON ESTUARY 

NEW DISSOLVED (mg/L) 

LAB A 7.1 . 0 /.0 

-001 A 7/.0 &.1 /. I 

-002 A ' \ 
-003 A Tj,O 

-004 A (;,JiJ 

LAB 

-001 A 

-002 A 

-003 A 

-004 A 

INC TEMP: 

Water Quality Station # 

Initials 

Date 

3 4 5 6 0 

(0.9 to . 

1o·9 ~,1 ~.1 

2.3 
." 

"' 

Z'J 
ZS 

WAl'ER qUALITY MEIERS USED . 
. . NEW WATERQUALITIES . 

2 3 

2-0 2'3 
'2.-0 23 

6 



STUDY: 

Isoo1 

Cone Rep 

Control A 

-001 A 

-002 A 

-003 A 

-004 A 

Cone Rep 

Control A 

-001 A 

-002 A 

-003 A 

-004 A 

INC TEMP: 

CLIENT: 
BATIELLE 

Americamysis bahia 7 DAY CHRONIC ASSAY 
OLD WATER QUALITIES 

LOCATION: LAB CONTROL: 
NEW BEDFORD HAMPTON ESTUARY 

OLD SALINITY (ppt) OLD pH (SU) 

GENERAL NOTES - for additional information refer to SOP #1411 or EPA manual 600/4-91/003 

• Test vessels will be 250 mL glass beakers containing a minimum of 150 mL of solution 
.8 replicates per site with 5 organisms each 

.Test Temperature: 26±1"C 
·Salinity: 25 ±2ppt 
.Dissolved Oxygen: >4.3 mg/L 

.Photoperiod will be 16 hours light and 8 hours dark. 
'Passing criteria require ,80% survival and average dry weight of ,0.20 mg/organism in the control vessels. 

WATER QUALITY METERS USED 
OLD WATER QUALITIES 

a 1 2 3 4 5 6 

Water Quality Station # ;'// I "2- \ '2- '2. A 

Initials //// S:r !:-lY- tLe ss ~1 t..., 

Date q I~Dln(o OJ 1i'Jlo\o , c.r Izzlol!; '1 1'llJ lOw q I'l..Lf lot" q I£.t;/Oln qlJ.a 

7 

2-
c.P 
qlz"1 , 



Sample 

Lab Control 

·001 

·002 

·003 

Sample 

Lab Control 

·001 

·002 

·003 

·004 

Lab Control 

·001 

·002 

·003 

·004 

Volume 
Used (mL) 

CoO 0 

Americamysis bahia 7 DAY CHRONIC ASSAY 
SAMPLE USE RECORD 

• New Bedford 

2 

ESICube Volume ESICube Volume 
ID Used (mL) ID Used (mL) 

boD nfa \ 19 Q() 

-0:1 -00 \ 

-dC/',) ~ 00'2.. 

~OCi) ~ oOj 

oL\ 

ESI Cube 
ID 

nfa 

-COl 

-00z... 

-oD3 

Volume ESI Cube Volume ESI Cube Volume ESI Cube 
Used (mL) ID Used (mL) ID Used (mL) ID 

nfa 00 nfa nfa 

-00 

-00 '2. 

-003 

-DoL/-

6 

Volume ESICube 

tGOO -601 
_(0 ) 

-ooy 

Day Date Time Init 

0 

1 

2 

3 



CLIENT: Battelle 
PROJECT: New Bedford Harbor Dredge Monitoring 

ASSAY: Various 
TASK: As Received" Water Quality 

PARAMETER: Ammonia 
METHOD: SM 4500-NH3 G 

FIELD 10 LAB 10 RESULT QUAL QLlMIT UNITS SAMPLED ANALYZED 

Laboratory Control 14B77-009 NO 0.1 mg/L as N OB/15/06 OB/30/06 
WQ-TOX-001-0B1406 14B77-00B NO 0.1 mg/L as N OB/15/06 OB/30/06 
WQ-TOX-002-0B1406 14B77-005 NO 0.1 mg/L as N OB/15106 OB/30/06 
WQ-TOX-003-0B1406 14B77-006 NO 0.1 mg/L as N OB/15106 OB/16/06 
WQ-TOX-004-0B1406 14B77-007 NO 0.1 mg/L as N OB/15/06 OB/30/06 

Laboratory Control 14BB6-00B NO 0.1 mg/L as N OB/16106 OB/25/06 
WQ-TOX-001-0B1606 14BB6-004 NO 0.1 mg/L as N OB/16/06 OB/25/06 
WQ-TOX-002-0B1606 14BB6-005 NO 0.1 mg/L as N OB/16/06 OB/21/06 
WQ-TOX-003-081606 14886-006 NO 0.1 mg/L as N OB/16/06 08/21/06 

Laboratory Control 14925-004 NO 0.1 mg/L as N OB/2B/06 OB/30106 
WQ-TOX-001-082B06 14925-005 NO 0.1 mg/L as N 08/2B/06 OB/30/06 
WQ-TOX-002-0B2B06 14925-006 0.14 0.1 mg/L as N OB/28/06 OB/30/06 
WQ-TOX-003-0B2B06 14925-007 NO 0.1 mg/L as N 08/28106 OB/30/06 

Laboratory Control 15007-009 0.13 0.1 mg/L as N 09/19/06 09/26106 
WQ-TOX-001-091906 15007-005 NO 0.1 mg/L as N 09/19/06 09/26/06 
WQ-TOX-002-091906 15007-006 NO 0.1 mg/L as N 09/19/06 09/26/06 
WQ-TOX-003-091906 15007-007 0.2 0.1 mg/L as N 09/19/06 09/26/06 
WQ-TOX-004-091906 15007-00B 0.17 0.1 mg/L as N 09/19106 09/26/06 



ESt 
EnviroSystems, Inc. 
One Laiayette Road 
P.O. Box 778 
Hampton, NH 03843-0778 
Telephone: 603-926-3345 

SAMPLE RECEIPT RECORD 

ESI STUDY NUMBER: \""1 ~T1 CLIENT: TSod+e I I.e 

SAMPLE RECEIPT: 
DATE: TIME: _-=-I 5-=--:...' .=.-0 __ BY: PK --'-'----'----

DELIVERED VIA: D FEDEX D CLIENT .&ti ESI D UPS D OTHER 

LOGGED INTO LAB: 
DATE: __ q,_",-,·_t ....:) __ TIME: _O_q_~ __ _ BY: ~ 

SAMPLE CONDITION: 

CHAIN OF CUSTODY: 

CHAIN OF CUSTODY SIGNED: 

CHAIN OF CUSTODY COMPLETE: 

SAMPLE DATE: 
SAMPLE TIME RECORDED: 
SAMPLE TYPE IDENTIFIED: 

CUSTODY SEAL IN PLACE: 

SHIPPING CONTAINER INTACT: 

!{rYES 

.m YES 

tJc(YES 

Fv
ES 
ES 

YES 

~YES 

(]rYES 

SAMPLE TEMPERATURE (AT ARRIVAL): ___ l{ ___ -'" °C 

DOES CLIENT NEED NOTIFICATION OF TEMPERATURE? 
DYES 

SAMPLE ARRIVED ON ICE: lilYES 

COMMENTS; 

DNO 

DNO 

DNO 

DNO 
DNO 
DNO 

DNO 

DNO 

ItNO 

DNO 

NPDES\FORMS\Labfonns\Chem&LabLogBooksv\CUTE RECE1PT.FRM 



Bane lie 
The Business 0/ Innovation 

PG~OOG'-lU--e'vr:, 1~~meB~~rc\ \4". 
SAMPLERS: Signature 

~~~-~ 
( c..G. /" 

DATE TIME BATTELLEID CLIENTID 

~ UI' 'lot I (J tJ'f '1 WQ- \'oll-C O/-O[{Il./Ob 
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~ill~ 'lob 13M w(;l.-Tox -, )D3-081'10G 
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Relinquished by: 

~~~~h--
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Comments: 

\ l-\ ~77 

Chain of Custody 

ANALYSIS REQUESTED _ .... 
Z 

"NUMBER OF CONTAINERS" tI1~ .... OJ ~ '" U ,,'" UJ 
" .... UJ " " Cl 

Z 
SAMPLE DESCRIPTION Ii: 
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ESI 
EnviroSystems, Inc. 
One Lafayette Road 
P.O. Box 778 
Hampton, NH 03843-0778 
Telephone: 603-926-3345 

SAMPLE RECEIPT RECORD 

ESI STUDY NUMBER: I L/"6'i5 (" CLIENT: 

SAMPLE RECEIPT: I \ 
DATE: '6 n () "" TIME: 0'525 BY: 1)6 

DELIVERED VIA: 0 FEDEX 0 CLIENT \Xl ESI 0 UPS 0 OTHER 

LOGGED INTO LAB: I I 
DATE: "? n OCo TIME: 112.0 

SAMPLE CONDITION: 

CHAIN OF CUSTODY: ~YES 

CHAIN OF CUSTODY SIGNED: txt YES 

CHAIN OF CUSTODY COMPLETE: ~YES 

SAMPLE DATE: 'KJ YES 
SAMPLE TIME RECORDED: I2l. YES 
SAMPLE TYPE IDENTIFIED: ll9- YES 

CUSTODY SEAL IN PLACE: l>{ YES 

SHIPPING CONTAINER INTACT: ~YES 

SAMPLE TEMPERATURE (AT ARRIVAL): 

BY: £:1' 

DNO 

DNO 

DNO 

DNO 
DNO 
DNO 

DNO 

DNO 

4 °C 

DOES CLIENT NEED NOTIFICATION OF TEMPERATURE? 
DYES ~NO 

SAMPLE ARRIVED ON ICE: Q(YES DNO 

COMMENTS: 

NPDES\FORMS\Labforms\Chem&LabLogBooks\Jl.CUTE RECEIPT.FRM 



Bane lie 
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~7/::) "). 70) - IY'f7 liVu IN'- c' ~ I i r:t? 

The Business of Innovation Chain of Custody 

Proj. No 

IP~~:TIed~,{J r~wbli' (y;;,n (,., l./,;l;) 
SAMPLERS: Signature 

~'"r/4~~ 
ANALYSIS REQUESTED _ E-< 

'. n:~ "NUMBER OF CONTAINERS" E-< 

'" 0: 
((/ '" U -< "' ~§ '" '" '" 

DATE TIME BATTELLEID .. E!~mlfl""IE)· SAMPLE DESCRIPTION ~ 

R-II_-ofo 13:50 \rJi,).T'h'f.. -r n\·OR Jl Or;, h!J..,.1 (\IJ,b, i~ .. I./ 12.P. -'re..r~r-l<'oe. Loc!tCI t'n.J 
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C/-If - r;io / £.f I. Jj' wO-"'Th'>[ _ n )"z -()i-?ir:, 0(" lJ'f 0.1 C.l~";-rii.;rJ"t1' ~, LJI".().:r;!LIJ , 

(/ 

--
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Relinquished by: Received by: 

Date/Time 

~AA~~~ rA/~ ~o 0;(( 
--::--
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Date/Time 

Comments: 

o 
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ESI 
EnviroSystems, Inc. 
One Lafayette Road 
P.O. Box 778 
Hampton, NH 03843-0778 
Telephone: 603-926-3345 

SAMPLE RECEIPT RECORD 

ESI STUDY NUMBER: (c.f.ct.. 2.. <) CLIENT: _-->15"--"'-..::..cH-e---'--""-'-(ls=-__ _ 

SAMPLE RECEIPT: I f 
DATE: & L'i ? c... TIME: _--'{ 6=-00--,-__ 

DELIVERED VIA: 0 FEDEX ~LlENT o ESI 0 UPS 

LOGGED INTO LAB: \ /. 
DATE: t 1-,& ,J (, TIME: I b ( I) 

SAMPLE CONDITION: 

CHAIN OF CUSTODY: 

CHAIN OF CUSTODY SIGNED: 

CHAIN OF CUSTODY COMPLETE: 

SAMPLE DATE: 
SAMPLE TIME RECORDED: 
SAMPLE TYPE IDENTIFIED: 

CUSTODY SEAL IN PLACE: 

SHIPPING CONTAINER INTACT: 

z 
~ 
~ 
~ 
£yES 

~ -,d By:(j 

o OTHER 

BY: 58 

DNO 

DNO 

DNO 

DNO 
DNO 
DNO 

DNO 

DNO 

SAMPLE TEMPERATURE (AT ARRIVAL): __ '1--'----___ -'" °C 

DOES CLIENT NEED NOTIFICATION OF TEMPERATURE? 

DY7 

SAMPLE ARRIVED ON ICE: 0'YES 

~ 
DNO 

COMMENTS: 

NPDES\FORMS\Labforms\Chem&LablogBooks\ACUTE RECEIPT.FRM 



Battelle 
The Business of Innovation Chain of Custody 

::;r...~o '0: ~~V/lfUy-> I~-'--

1t{'1'L~ 
397 Washington Street 
Duxbury, MA 02332 
Phone: 781-952-5200 
Fax: 781-934_-2124 

7:-6()6'-1;J2 1t1:3e

RI2J&d 'Icv~ .x 
S:::l~~~0--z 

(1 c' I L-/ 

DATE TIME BATTELLEID CI IpNTn~ 

~8-O 09 "X? 
OCf<5'o 
10/S 

~§~-iW~(m£Wg~ 
~-()I M/Q-Tt1Y.- Cl23-cfBJ.1Wl 

Relinquished by: 

~~~ ~ 
Relil)qfiished 1jf: £....-

~z>1---z-, ___ erpff/ud 16tJO BPd 
Comments: ;' 

ANALYSIS REQUESTED _ 

"NUMBER OF CONTAINERS" 

SAMPLE DESCRIPTION 

-17)'/, S::t Ie. /fr-' J 12..e,+4f ~e. b ~ Te., 
11i'I"I- .J< ~ ()'/ .so NT U 
1-1F)''I. cicJ/J //k'",,-6Y c;z" ') NT c.L 

I I-U 

Date/Time 
. Received by: 

~ 
en 

'" "-

~ 

s:~ ~-~( til 

~ U 
"- ~~ > 

~ 

~,., 

" 

OS)&,-tJblll;oa I 72- c ~ '3' )2,8&(, /Iu tJ 
Received by: 

Date/Time I 
V----~ -g17...'i!}Olo Il£OO 

~ '" ~ ~ 

'" ~-'" 

.~ "' .c " 

~ '" iffi 8.S 

§ ~E 8 "en 
_ 0 

:< U gj EU 
<: "- ~'O 

/ 

Dat!fl!me 

Date/Time 

ORIGINAL 



Baltelle 
'It-U;) Business 0/ Innovation Chain of Custody 

Proj. No 

I P~ji;:,~e I1~A L jJ 7In 1 k 4 bOt. t.;z <-
SAMPLERS: Signature I 

,~~P1/~ ANALYSIS REQUESTED _ 
"NUMBER OF CONTAINERS" , 

DATE TIME BATTELLEID CLlENTID SAMPLE DESCRIPTION 

"l/iq/Ot. ()'fOO LLJQ - Jl'JX -1'10 -O'lI<tOe. fi"L ,-""It,, 1 L .. )&..... .,5",,,,,\ , -- Ou I 
I , 

'7//9//]/; /ntM I (J J~ - '1'TJx- lICjnL ,c:n NTU Ifln-t "" , nO, -on£ , 

oJ,. IA/. /00"1- Iwo- 1 "\-1-0'1 !"I()t, c9s NTU () J"£', 5a/1Y1.pu, - Ql'Ll , 
qiIq/nf. In")? I/JJa- Olt -119/ q Ill. /011 JJ7TJ U Jer./.... \.,""'".(, -l")'C:) LI 

I 

Relinquished by: Received by: 
Datef1'ime 

~A )n 0~ rj'}lob /~ "7 
fillS-r7 

Relinquished by: Received by: 
Dale ime 

Comments: 

~~~'" -- - L.J...I.-L-

iS06{ 

.... 
~ .... -< .... '" :r:~ ~ '" U 0 ~ "' ~~ '" '" '" > 

~ 

~ > 

'" i 

397 Washington Street 
Duxbury, MA 02332 
Phone: 781~952-5200 
Fax: 781 ~934~2124 

~~ " ~ 
!~ 

c 

~ 
.co 
5.S 

~~ 
~s 
Zo 8 s8 

~ ~t;) o~ 
.... 0 

~ V I 

V V- i 

...':':. ./ [ 

./ V- I 

Dnte!Jirne 

1j?hG I'l-l r:;-
Dale/Time 

ORIGINAL 



 
 
 
 
 
 
 
 
 
 
 

[This page left intentionally blank] 
 


	Final Water Quality Monitoring Summary Report
	TABLE OF CONTENTS
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	1.1 Site Description
	1.2 Project Objectives and Field Activity Summary
	1.3 Water Quality Monitoring Program 

	2.0 METHODS
	2.1 Sampling Rationale
	2.2 In Situ Measurements
	2.3 Discrete Water Samples
	2.4 Sample Analysis
	2.4.1 TSS/Turbidity Analyses
	2.4.2 PCB Analyses
	2.4.3 Toxicity Analyses
	2.4.3.1 Test Species 
	2.4.3.2 Surface Water Samples and Laboratory Control Water
	2.4.3.3 Bioassays
	2.4.3.4 Data Analysis
	2.4.3.5 Quality Control



	3.0 SURVEY CHRONOLOGY AND DAILY OBSERVATIONS
	4.0 RESULTS
	4.1 Dredging and Field Monitoring Summary
	4.2 Boat-Based Measurements and Sample Collection
	4.3 Continuous In Situ Data
	4.4 Analytical
	4.4.1 TSS/Turbidity Analyses
	4.4.2 PCB Analyses
	4.4.3 Toxicity Analyses


	5.0 DISCUSSION
	5.1 Fish Passage
	5.2 Suspended Sediment and Sediment Transport from Dredging Activities
	5.3 Impacts to the Water Column

	6.0 REFERENCES
	Appendix A - Water Quality Monitoring Field Logs
	Appendix B - Continuous In Situ Water Quality Data
	Appendix C - Total and Dissolved PCB Analytical Data
	Appendix D - Toxicity Analytical Data

	barcodetext: SDMS DocID 272423
	barcode: *272423*


