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1. Introduction 
1.1 Background 

The former Aerovox facility consists of a rectangular 10-acre plot in New Bedford, MA (Figure 1). The intertidal 
and subtidal area abutting the former Aerovox facility is identified as the Aerovox Remedial Unit (versus the former 
Aerovox facility or facility) in the text and figures of this document. The Aerovox Remedial Unit is characterized by 
polychlorinated biphenyl (PCB) contamination in the range of 10 to 27,000 milligrams per kilogram (mg/kg), 
contamination depths of 25 feet (ft.) below top of sediment, and potentially mobile dense non-aqueous phase 
liquid (DNAPL). Chlorinated volatile organic compounds (CVOCs), primarily trichloroethylene (TCE), are also 
found in high concentrations at some locations. 

Originally constructed in the early 1900’s, Aerovox Incorporated (Aerovox Inc.) occupied the facility from 1938 
through 2001, and used PCBs in the manufacture of electrical components from approximately 1947 to 1978.  
During this period, PCBs used in manufacturing were released within the building and on the site, as well as to 
the municipal sanitary sewer system and the adjacent harbor, resulting in extensive contamination of the building, 
the property itself, and harbor sediments. 

Prior remedial actions performed at the former Aerovox facility included installation of a sheet-pile cutoff wall and 
capping of unpaved surfaces adjacent to the harbor, removal of fuel oil storage tanks and contaminated soils, and 
removal of stored chemicals and wastes from the buildings. 

In 1982, as part of a consent order, United States Environmental Protection Agency (EPA) and Massachusetts 
Department of Environmental Quality (now Massachusetts Department of Environmental Protection [MassDEP]) 
required Aerovox to install a shallow sheet-pile cutoff wall along the boundary between the site and the Upper 
Harbor (UH), with additional sections running from the harbor to the former Aerovox building, as shown in Figure 2. 
The sheet-pile wall was designed to serve as a barrier between PCB-contaminated soils on the site and New 
Bedford Harbor (NBH) by eliminating the direct connection between the shallow groundwater system and the 
harbor.  This wall was intended to extend down to a shallow peat layer located 9 to 13 ft. below ground surface 
(bgs). 

The building was demolished during a Non-Time Critical Removal Action (NTCRA) in 2011. The NTCRA also 
included a 3-inch (in.) asphalt cap across the site as an interim measure. The sheet pile wall installed in the 1980s 
administratively separates the former Aerovox facility from the New Bedford Harbor Superfund Site (NBHSS). 

Ongoing site investigation and remediation work at the former Aerovox facility is currently being conducted under 
Massachusetts General Law Chapter 21E and the Massachusetts Contingency Plan (MCP) by AVX Corporation 
(AVX). 

The former Aerovox facility is located on the western shore of the UH (Figure 1). Industrial wastes were discharged 
from the facility directly to the harbor through open trenches and discharge pipes or indirectly through the City of 
New Bedford’s sanitary sewer system (EPA 1998). In addition, the excavation of capacitors during dredging 
operations may indicate that wastes were dumped directly from the shore (AECOM Technical Services, Inc. 
[AECOM] 2015). 

Contaminants of Concern (COCs) include PCBs, chlorobenzenes, and CVOCs. Historic investigations determined 
that soil and groundwater impacts exist. Soil impacts range in depth from ground surface to greater than 28 ft. bgs 
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(AECOM 2015). Groundwater impacts were found in the shallow overburden (3 to 15 ft. bgs), deep overburden 
(greater than 15 ft. bgs), and in bedrock (greater than 25 ft. bgs). DNAPL was identified during Phase II 
investigations in two monitoring wells located in the northeast corner of the site (deep overburden and bedrock). 

In March 2006, EPA prepared a conceptual site model, which provided a summary of available information 
regarding PCB contamination present at the Aerovox facility (ENSR 2006). Existing site data were reviewed, and 
a limited investigation was performed to provide information on storm water runoff as well as groundwater beneath 
the former Aerovox property. The data provided a screening-level assessment of PCB transport from the Aerovox 
facility to the adjacent waters of NBH. The data indicated a very low potential for significant transport (ENSR 2006); 
however, the assessment noted that building deterioration could increase the potential for mobilization and 
transport of PCBs. 

In 2008, approximately 6,900 cubic yards (cy) of highly contaminated sediment abutting the Aerovox shoreline 
were removed using land-based mechanical excavation (Jacobs Engineering Group, Inc. [Jacobs] 2009). This 
work was done as part of the remediation conducted pursuant to a 1998 Record of Decision (ROD). The area of 
the harbor east of the Aerovox shoreline was hydraulically dredged in 2009 and 2010. A total of 26,000 cy was 
removed during this effort (Jacobs 2010, 2011). 

In 2012 and 2015 Jacobs performed additional sediment/soil borings advanced to bedrock in the near-shore 
Aerovox area to obtain vertical profiles of remaining PCBs and select solvents in and under the marine sediments 
(Jacobs 2017a). These investigations found non-aqueous phase liquid (NAPL) levels of PCBs and VOCs (defined 
as >1,000 parts per million (ppm) remaining in sediments near the outfalls of two site drainage trenches, but 
relatively low levels elsewhere. 

The scope of this design is to provide an interim 10-year life (minimum) remedial remedy addressing the PCB 
impacts in NBH adjacent to the former Aerovox facility. The interim remedy consists of a temporary cap over the 
sediment most highly contaminated with PCBs to prevent their redistribution into the harbor. The interim sediment 
cap will allow final pass NBHSS dredging to occur nearby prior to the 21E remedy at Aerovox being completed, 
thus minimizing the threat of recontamination from the Aerovox area. Design activities outlined in this document 
include field sampling performed by Jacobs and Battelle, interim cap design and modeling, and interim cap work 
plan associated with the cap construction. The work will be implemented under the Jacobs Remedial Action 
Contract, (RAC) Contract Number W912WJ-15-D-0001. 

1.2 2017 Site Investigation 

Field Investigation activities were conducted by Battelle and Jacobs during 2017 to evaluate the current NBH 
conditions adjacent to the former Aerovox facility. 

1.2.1 Battelle Passive Sampling 

Battelle of Norwell, Massachusetts conducted a passive sampler study to evaluate dissolved PCBs in sediment 
porewater and surface water. The results were used to evaluate concentration gradients and diffusive flux between 
the sediment and water column. A copy of the Final Aerovox Passive Sampler Survey Summary Data Report 
(Battelle 2017) is included in Appendix A. 
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1.2.1.1 Description 

In July 2017, twenty-two (22) polyethylene devices (PEDs) were deployed near the former Aerovox facility (see 
Figure 3). Sample locations were placed in a roughly 100-ft. grid pattern. The PEDs consisted of 25.4 micrometer 
(µm) thick polyethylene sheeting spiked with a known concentration of performance reference compound (PRC). 
The PRC included PCB-38, PCB-78, PCB-79 and PCB-186. Each PED was placed such that approximately 
50 percent of the device was in the sediment and the other half was exposed to surface water. 

The PEDs were retrieved in August 2017 after 34 days of field deployment and analyzed for PRC concentration 
to determine its fractional equilibrium and PCB concentration. As indicated in the Final Aerovox Passive Sampler 
Survey Summary Data Report (Battelle 2017), fractional equilibrium results indicated one PRC achieved 
equilibrium in 89 percent of the samples, and two or more PRCs achieved equilibrium in 36 percent of the samples. 
A mass transfer model was utilized to determine equilibrium water concentrations of each PCB congener, which 
was then used to determine the PCB diffusive flux. Details relating to the calculations and tabulated data are found 
in the Battelle report located in Appendix A. 

1.2.1.2 Results 

Surface water PCB concentrations in the sample area ranged from 1.69 to 3.48 micrograms per liter (µg/L). The 
sediment porewater PCB concentrations ranged from 1.81 to 36.9 µg/L. PCB sediment porewater concentrations 
were greater in areas not previously dredged when compared to those in dredged areas. Battelle’s report 
(Appendix A) determined that five sample locations had a negative diffusive flux, indicating a transfer of PCB 
concentration from surface water to sediment. The negative diffusive flux ranged from -3.05 to -25.3 milligrams 
per square meter per year (mg/m2/yr). Positive diffusive flux, indicating a transfer from the sediment porewater to 
surface water, yielded results of 5.04 to 2,380 mg/m2/yr. Figures 3, 4 and 5 illustrate sampling results for surface 
water, sediment porewater and diffusive flux as calculated by Battelle. 

1.2.2 Jacobs Sediment Sampling 

Jacobs performed sediment sampling in September and October 2017 to determine physical and chemical 
characteristics of sediment adjacent to the former Aerovox facility. Jacobs also installed temporary well points to 
determine where groundwater from the Aerovox facility was discharging into the harbor. 

Sediment sample collection utilized different methodologies. Piston core technology was used to collect shallow 
sediment samples and rotary sonic was used for deeper sample collection. 

Piston core samples were manually collected from sediment water interface to refusal, approximately 3 to 3.5 ft. 
below sediment surface. Each piston core was advanced by hand. Sample locations are shown on Figure 6. Each 
sample location was mapped in the field using Real Time Kinematic-Differential Global Positioning System 
(RTK-DGPS). Surface water levels were recorded at each sample location using a stadia rod. Each piston core 
sample was contained within a polycarbonate sleeve and end caps. Each sample was labeled for the location and 
collection depth. Cores were opened at the end of each day and the material was inspected and classified 
according to the Unified Soil Classification System (USCS). 

Rotosonic drilling technology was used to collect and characterize sediment samples from three boring locations. 
The rotary sonic drill rig was mounted on a self-propelled barge containing a moon pool, hydraulic spuds, crane 
and support vessel. Each sample was collected from the sediment water interface to bedrock refusal. Each 
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boring’s lithology was detailed and samples collected for laboratory and immunoassay (IA) analysis. Rotosonic 
sample cores were collected using 5-ft. Lexan sleeves. Each sleeve was capped and labeled for the appropriate 
interval. Sample locations were recorded using RTK-DGPS. Samples were inspected at the end of each day and 
classified according to USCS. 

The liners from all the borings were transported back to the on-site laboratory and described. Boring logs are 
located in Appendix B. 

1.2.2.1 Chemical Characterization 

Sediment samples were collected and analyzed for PCB concentrations utilizing field and laboratory analysis. 

1.2.2.1.1 Description 

Sediment samples were analyzed for PCBs by a combination of IA screening analysis and sum of total congeners. 
IA is a technique that uses antibodies to identify and quantify organic compounds. Antibodies have been 
developed to bind with a target compound or class of compounds. Sensitive colorimetric reactions, linked to the 
immobilization of the target compound by the antibody, are used to identify analyte concentrations. The 
determination of the target analyte's presence is made by comparing the color developed by a sample of unknown 
concentration with the color formed by the standard containing the analyte at a known concentration. The 
concentration of the analyte is determined by the intensity of color in the sample. 

One out of every ten IA samples was submitted under chain of custody to AECOM’s subcontracted laboratory 
Alpha Analytical for analysis of PCB congeners utilizing EPA Method 1254 and PCB Aroclor using EPA Method 
SW8082A. 

Sediment samples were also analyzed for a suite of volatile organic compounds (VOCs) using EPA Method 
SW8260C. 

1.2.2.1.2 Analysis and Results 

Sediment sample results are shown on Table 1. Samples were collected from 0-0.5 ft. in the upper Organic silt/clay 
with Low plasticity (OL) sediments, 0.5 ft. above the OL/marine deposit transition, and 0.5 ft. into the marine 
deposits. Higher concentrations of VOCs and PCBs were found in the OL material and concentrations declined 
considerably in the marine deposits. Total VOC concentrations ranged from 0.112 to 334 mg/kg. The most 
common VOCs were cis-1,2-dichloroethene (cis-1,2-DCE), TCE, and vinyl chloride with cis-1,2-DCE as the most 
common. The PCB concentrations ranged from 0.088 to 1,910 mg/kg for IA, non-detect (ND) to 538 mg/kg for 
Aroclors and 0.00112 to 604 mg/kg for total congeners. No DNAPL or free product was observed in any sample 
and an oil test screening kit using Oil Red O was used for each sample. All samples recorded negative readings 
for NAPL using the oil screening kit. 

1.2.2.2 Physical Characterization 

Sediments were evaluated for their physical and chemical characteristics and the applicability to support the 
groundwater model for the discharge to the harbor. A series of three sonic borings were advanced to collect these 
data (Figure 7). Previous investigations identified five major stratigraphic layers that may be used as layers in the 
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groundwater model. These include: OL, marine deposits, glacial outwash, glaciolacustrine deposits, and glacial 
till. These stratigraphic units (if present) were sampled from three borehole investigations. 

1.2.2.2.1 Description 

The three sonic borings were installed to capture the variability of sediments within the harbor east of the Aerovox 
sheet pile wall. Additional volume was collected at each of the three boring locations for OL and marine deposits 
by piston core to ensure that there was sufficient sample to conduct all analyses. The locations are oriented 
roughly northeast to southwest and approximately 180 ft. apart. Sediment borings were collected using a 
mini-sonic 100 drill rig that was securely mounted on a self-propelled barge equipped with a moon pool, spuds, 
crane, and support vessel. Prior to sediment boring, the subsurface was cased off to the top of the desired boring 
elevation. During this casing advancement, high pressure water was injected from the drill head down through the 
casing to remove soil cuttings and prevent heave. Once the casing reached the desired depth, the core barrel was 
lowered within the casing, consisting of a 4-in. Lexan liner, to the top of the boring elevation and advanced 
(vibrated) into undisturbed sediment. The length of the core was compared to the penetration depth to measure 
core recovery. This process was repeated until the top of bedrock was encountered and the boring terminated. 

Sonic drill rig borings were cased and drilled to the bedrock interface, or to refusal based on drilling characteristics. 
Bedrock was not penetrated. Sediments were collected in 5-ft. core sections within the 4-in. Lexan liners. 
Immediately upon recovery, the ends of the boring liners were capped with a high density polyethylene (HDPE) 
core tube cap. For the piston cores, a 2.75-in. poly liner was used and handled similarly. 

Stratigraphic units present in the harbor adjacent to Aerovox were identified in each liner and the stratigraphic 
units were sampled by cutting each liner to a specified length and shipped to the laboratory for analysis. 

1.2.2.2.2 Analysis 

The whole stratigraphic section representing OL, marine deposits, glacial outwash or glacial till were cut into 8- to 
10-in pieces, and submitted to the laboratory intact in order to preserve the undisturbed features of the sediment. 
The laboratory sub-sectioned or sub-sampled the section as necessary to perform the analytical assessment. 
Each sediment strata were characterized with respect to the following parameters: 

• Bulk Density. American Society for Testing and Materials International (ASTM) Method D2937. 
• Particle Size. Sieve and hydrometer methods ASTM Method D422. 
• Atterburg Limits. ASTM Method D4318. 
• Soil Classification. ASTM D2487. 
• Soil Moisture. ASTM D2216. 
• Total Carbon. ASTM D2974. 
• Particle Density. Also known as specific gravity ASTM D854. 
• Sulfide/Sulfate. ASTM D516. 
• pH. ASTM D4972. 
• Saturated Hydraulic Conductivity. ASTM D2434. 

1.2.2.2.3 Results 

Results for the 2017 investigation are recorded in Tables 2 to 7. The upper organic material had little or no coarse 
materials and had a clay content between 10 and 19 percent. Organic matter ranged between 5.5 and 10 percent. 
It had the lowest bulk densities between 88.21 and 91.31 pounds per cubic foot (pcf). It also had high liquid limits 
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over 100 percent and relatively high plasticity indices ranging between 58 and 75. Hydraulic conductivity was very 
low, between 6.3E-08 to 2.2E-06 centimeters per second (cm/sec). 

The marine deposits had similar clay contents as the OL between 17 and 19 percent and similar organic matter 
contents between 8.7 and 9.6 percent.  Bulk densities ranged from 87.57 to 90.9 pcf and liquid limits over 
100 percent. Hydraulic conductivities were slow from 1.4E-07 to 3.2E-07 cm/sec. Based on the physical 
properties, there is little to distinguish the OL from the marine deposits. 

The glacial outwash was sandier from 46.5 to 87.3 percent and little clay (around 1 percent). Bulk densities were 
greater (131 to 145.3 pcf) and the material was determined to be non-plastic. Organic matter was less than 
1 percent in all samples. 

The one sample of glacial till was gravelly with an even mixture of sand and silt, with about 5 percent clay. Bulk 
density was high at 131 pcf with a low liquid limit of 23 percent. Hydraulic conductivity was also slow at 
1.2E-07 cm/sec. 

1.2.3 Jacobs Pore/Ground Water Sampling 

Nested temporary microwells were placed on a roughly 100- x 100-ft. grid across the proposed cap area. A barge 
mounted mini-Sonic 100 was used to drill and install these microwells. Prior to well installation, the subsurface 
was cased off to the top of the desired boring elevation. During this casing advancement, high pressure water was 
injected from the drill head down through the casing to remove soil cuttings and prevent heave. Once the casing 
reached the desired depth, the device was pulled. The drilling team noted the location of the silty marine deposit 
interface with the sandy glacial outwash. Nested microwells were placed in each borehole. The microwells 
consisted of 1-in. schedule 40 polyvinyl chloride (PVC) pipe (2.5-in. outer diameter) with a 2-ft. long well screen, 
and a slot size of 0.0010 in (10-slot). The screen was packed with 20/40 grade environmental sand. Bentonite 
chips were added above each screen and to the top of the sediment surface such that the two microwells were 
separated by a bentonite seal. The core barrel was pulled and the deep well was installed such that the 2-ft. screen 
was clearly located within the glacial outwash deposits. The screen was filter packed and then isolated with 
bentonite. The second shallow microwell was then installed within the silty marine deposits and treated similarly. 
Upon placement, risers were added to the microwells to ensure top of casing elevation above a high tide event. 

1.2.3.1 Description 

Groundwater/porewater samples were collected from each well using flexible Teflon tubing and a peristaltic pump 
set for low flow (250 milliliters (ml) per minute). The groundwater was monitored with a Yellow Springs Instrument 
(YSI) portable meter for temperature, dissolved oxygen, pH, oxidation reduction potential, and turbidity. Once the 
readings were stabilized, the volume of water was monitored to ensure that three well volumes had been purged 
prior to sampling. Samples were then collected in the appropriate sampling vessel and placed on ice for transport 
to the appropriate laboratory. Field records for the groundwater sampling are included in Appendix C. 

Following collection of samples, two low tide events were selected for collection of water levels for a synoptic 
event. Water levels were collected as close to a peak low tide as possible to determine peak hydraulic gradients 
and determine a maximum flux as this would occur during low tides. The synoptic water levels were collected on 
October 16 and November 15, 2017. 
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1.2.3.2 Analysis 

The analytes for this sampling effort include: 

• Total PCBs (as Aroclors)—EPA SW8082A 
• Total PCBs (as congeners)—SW8270-SIM 
• Total VOCs—EPA SW8260C 
• Methane—RSK 175 
• Sulfide—SW9030B 
• Total Dissolved Metals (Ca, Mg, Na, K, Fe, Mn)—EPA SW6010C 
• Sulfate-Chloride-Nitrate—E300.0 
• Total Alkalinity—E310.1 

1.2.3.3 Results 

Results of the groundwater/porewater investigation are presented in Table 2. Results of the synoptic water level 
events are presented in Table 7. Total VOC concentrations ranged from 0.142 milligrams per liter (mg/L) to 
72 mg/L. The primary VOC was cis-1,2-DCE followed by TCE and vinyl chloride. Total PCB concentrations ranged 
from 0.103 µg/L to 52.5 µg/L. Anions in the groundwater contained chloride (530 µg/L to 17,200 µg/L) and sulfate 
(88.4 µg/L to 2,310 µg/L) with four detections of nitrate and no detections of sulfide. Sodium was the most common 
metal followed by calcium, potassium and magnesium with lesser amounts of iron and manganese. 

Synoptic water level readings were taken on October 16 and November 15, 2017. Thirteen well pairs were 
analyzed on October 16. Of those, 10 had upward gradients (0.011 to 0.141 feet per foot [ft/ft]) and three had 
downward gradients (0.026 to 0.265 ft/ft). For the November 15 synoptic event, 11 well pairs were measured. Of 
those, nine had upward gradients (0.0115 to 0.141 ft/ft) and two had downward gradients (0.213 to 0.448 ft/ft). 

1.2.4 Gas Ebullition Sampling 

Field measurements of gas ebullition from the sediment were made using gas collection apparatus developed 
according to the methods of Rockne, et al. (Viana, Rockne and Yin 2012). Gas ebullition was measured over a 
period of approximately 40 days from September 28, 2017 to November 7, 2017. Gas production was measured 
over time and the results reported as a flux based upon the area of the gas collector funnel and sampling time 
(liters per square meter per day (l/m2/d)). Each collector consisted of a 26-centimeter (cm) (10-in.) external 
diameter inverted funnel connected to a 1-in. PVC tube connected to a gas-tight ball valve which could be opened 
for gas collection. Each of the eight collectors were anchored in place and set up to ensure that the funnel 
remained at least 20 cm above the sediment surface. Once in position on the harbor bottom, the collector 
intercepts bubbles released from the sediment rising toward the surface. As gas bubbles entered the funnel and 
then the calibrated vessel, water within the funnel and vessel was displaced. Measurement of the amount of gas 
that was collected in the vessel coupled with the depth of the vessel (translating to the pressure the submerged 
gas is subjected to) allows for calculation of gas production rate at standard atmospheric pressure. 

Gas samplers were deployed in eight locations around the footprint of the proposed cap and allowed to sit for a 
period of time. After eight weeks of deployment and multiple checks of gas collection, none or very limited gas flux 
was measured by the devices. 
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1.2.5 Ice/Scour Investigation 

The ice regime of the UH was investigated and potential ice effects on contaminated sediment remediation 
measures identified. The ice study included field observations during the winter of 2017, discussions with project 
personnel, review of newspaper archives and analysis of hydro-meteorological data. 

In spite of its northerly location, climatic conditions along the southern coast of Massachusetts and New Bedford 
in particular are quite mild due to the maritime influence on its weather. As a result, historic ice covers on the 
harbor were found to be extremely rare with a calculated annual probability of 13 percent of the ice thickness 
exceeding 6 in. In addition to the typically mild winter air temperatures, factors inhibiting ice formation on the UH 
are the brackishness and top-to-bottom mixing of the water as a result of tide cycles and the low freshwater input 
of the Acushnet River (Tuthill 2017). 

In the remediated project, the area most vulnerable to potential ice damage will likely be the shorelines and 
intertidal zones. It is expected that for the subtidal areas, the proposed 2-ft. minimum depth of the completed 
project will be sufficient to avoid ice damage. This is because the predominant ice type in subtidal areas will be 
single-layer sheet ice less than 6 in. in thickness. 

A limited inspection of shoreline sites in the UH revealed no evidence of past ice action and, in general, the 
shorelines under existing conditions appeared to be quite stable in terms of resisting disturbances due to waves 
and an ice action. The shorelines on the deeper, industrialized western side of the UH are largely armored with 
rip rap while the eastern shorelines remain in a more natural marshland condition and would probably experience 
more ice growth and retention. 

The study included a background review of ice processes in more northerly estuaries and salt marshes including 
ice scouring and transport of sediments and plants by rafted ice. Possible signs of these processes, such as 
detached peat clumps, were observed in the UH but only to a minor degree and are difficult to attribute to ice 
action. 

Provided the post-project remediated shorelines are similar in nature and their ability to resist natural disturbances 
to the existing shorelines, ice is not expected to be a significant factor in the UH. Based on this review and analysis, 
it is not expected that ice action will have a significant effect on the proposed contaminated sediment remediation 
measures at the NBHSS. A copy of the draft report is in Appendix D. 

1.2.6 Storm/CSO Outfalls 

Two storm drains are located on or in close proximity to the Aerovox property. A site storm drain system within 
the Aerovox property drains the site into the harbor, and a City storm drain is located at the end of Hadley Street 
south of the boundary for the Aerovox property. Both are considered potential sources of PCB contamination to 
the harbor (AECOM 2015). 

1.3 Groundwater Modeling 

Groundwater modeling was conducted to understand the flow regime of the groundwater under the harbor and to 
determine and estimate the fate and transport of PCBs in the sediments under the harbor as they discharge into 
the harbor. 
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1.3.1 Methodology 

Detailed groundwater flow and fate-transport analyses were conducted to delineate the COC discharge to the 
harbor from the current Aerovox facility via groundwater and to aid in the cap design. The modeling investigation 
applied numerical modeling tools that have been used previously at NBHSS. 

1.3.2 Groundwater Flow Model 

A site-specific three-dimensional (3-D) groundwater flow model was developed based on the latest information 
obtained from this investigation, along with all previous existing site-specific data to predict the groundwater flow 
pattern and discharge into the harbor under various conditions. 

Simulation of groundwater flow in the site was performed using MODFLOW, a finite-difference groundwater flow 
code developed by the U.S. Geological Survey (USGS). MODFLOW is capable of simulating both transient and 
steady-state saturated groundwater flow in three dimensions. A number of different boundary conditions are 
available, including general head, areal recharge, injection or extraction wells, evapotranspiration, drains, and 
streams or rivers. The code simulates groundwater flow using a block-centered, finite-difference approach. 
Aquifers can be simulated as unconfined, confined, or a combination of unconfined and confined. The 
finite-difference equations may be solved using a strongly implicit procedure, slice-successive over-relaxation, or 
preconditioned conjugate gradient method. MODFLOW was selected for the site because it is in the public domain, 
is widely used by the scientific community, has been rigorously tested and verified, and a variety of software tools 
are publicly available for graphical pre-processing and post-processing. The model code has been used at NBHSS 
in several projects (Foster Wheeler, Inc. [FW] 2001; Jacobs 2009, 2015; Brown and Caldwell 2017). 

The site-specific 3-D model includes all of the Aerovox facility and abutting harbor area. All site-specific features 
were represented. Model simulations to represent various conditions (tidal condition and recharge) were 
conducted. Detailed information of the model construction and simulations is provided in the modeling report, 
located in Appendix E. 

1.3.3 Groundwater Transport Model 

Based on flow simulations, fate-transport modeling analyses were conducted to evaluate and quantify the potential 
dissolved PCB mass migration and discharge to the harbor. 

MT3D (Zheng 1990), a fate-transport model code, was used to predict the future contaminant movement and 
resulting concentrations. MT3D is a comprehensive 3-D numerical model for simulating solute transport in complex 
hydrogeologic settings. MT3D is a numerical simulation code that models the fate and transport of dissolved, 
single-species contaminants in saturated ground-water systems. MT3D calculates concentration distributions, 
concentration histories at selected receptor points and hydraulic sinks (e.g., extraction wells), and the mass of 
contaminants in the ground-water system. The code can simulate 3-D transport in complex steady-state and 
transient flow fields and can represent anisotropic dispersion, source-sink mixing processes, first-order 
transformation reactions, and linear and nonlinear sorption. MT3D is linked with the USGS groundwater flow 
simulator, MODFLOW, and is designed specifically to handle advective-dominated transport problems without the 
need to construct refined models specifically for solute transport. The MT3D model has also been used in the 
NBHSS (Jacobs 2009, 2015). 
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All the physical, chemical, and biological processes that potentially influence contaminant fate and transport of 
COCs in groundwater and harbor discharge were considered in the modeling. These include advection, 
hydrodynamic dispersion, retardation, and biodegradation whenever applicable. To model COC fate and transport, 
input parameters were developed to describe hydrodynamic dispersion, retardation, and degradation processes 
based on site-specific data from this investigation and previous activities. Detailed information on the fate-transport 
modeling is included in Appendix E. 

1.4 Hydrodynamic Modeling 

Lally Consulting, LLC (Lally) and Deltares USA, Inc., (Deltares) developed a coupled flow and wave numerical 
model representing the New Bedford Harbor estuary using the DELFT3D numerical modeling system. Three 
well-structured, orthogonal curvilinear grids encompassing Buzzards Bay, Lower and Outer Harbor, and Upper 
Harbor were constructed. The UH grid was developed to be the highest resolution practicable, in support of 
planning and analysis of more complex remedial action areas. Model calibration was performed wherein 
parameters including bathymetry, grid resolution, viscosity, bottom roughness and wind stress settings were 
formed. Initial validation of the models was performed using available measurements of hydrodynamic and 
physical processes data, including acoustic doppler current profiler (ADCP) velocity survey data acquired in the 
Upper Harbor, wind data from area meteorological stations, and National Oceanic and Atmospheric Administration 
(NOAA) tide gage data. Initial model simulations were conducted with consideration for planning and design work 
underway at the site. For each scenario, the model was run for both tides and wind; and tides, wind and wave 
components. Model results of flow velocities and maximum bed shear stresses across the UH domain were 
produced from each of the simulations. Analysis of the model results reveals that magnitudes and distribution 
patterns of both the flow velocities and bed shear stresses are within reasonable ranges. Initial observations can 
be made of the UH’s hydrodynamic conditions based on the model results (Lally 2018a). 

The hydrodynamic model was also run to estimate flow velocities and bed shear stresses for the Aerovox interim 
cap area. Four separate model runs were conducted applying 30-year recurrence interval windspeeds for this 
project. Two runs applied winds coming from the north, and two runs from the south-southwest. These directions 
generally align with the longest fetches over which wind fields have opportunity to generate currents and waves 
in the UH.  

Resulting maximum bed shear stress values in the vicinity of Aerovox interim cap area were estimated to range 
from .001 Newtons per square meter (N/m2) to 8.008 N/m2 for the modeled recurrence interval storm scenarios. 
The minimum particle size that will remain stable under the influence of the higher critical bed shear stress is 
estimated to be approximately 0.5 in., or medium to coarse gravel (Lally 2018b). 

1.5 Column Study 

US Army Corps of Engineers Engineering Research and Development Center (ERDC) performed a column study 
evaluating the proposed cap design and its potential performance. Samples of NBH sediment and DNAPL were 
provided to ERDC. Their study utilized an accelerated flow rate through two columns to determine the potential 
for cap design breakthrough. The study concluded the cap design would experience potentially 7.6 parts per trillion 
(ppt) PCB breakthrough in approximately 26 years. A copy of the ERDC report is included in Appendix F.  
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1.6 Sediment Characteristics 

Sediment sampling for PCBs has been performed at numerous locations at NBH as well as adjacent to the former 
Aerovox facility. Sampling efforts have indicated the highest PCB concentrations are located near the former 
Aerovox facility and that the sediments also contain high concentrations of VOCs. 

Physical properties testing was performed to evaluate the performance of native material subject to loading as a 
result of the interim cap placement. In 2017, Jacobs collected sediment samples for analysis of primary 
consolidation, triaxial shear, hydraulic conductivity, specific gravity, as well as VOCs and PCBs. See Tables 4, 5 
and 6. Stress strain curves calculated during triaxial shear testing and one dimensional consolidation testing 
graphs are contained in Appendix G. One dimensional consolidation results were used to determine Compression 
Index and Expansion Index used to calculate the ultimate settlement of the sediment layer. Additional 
consolidation discussion is in Section 2.1.3. 

In general, PCB concentrations in the sediments are greatest in the top 12 in. The highest concentrations are 
located near the surface drain outfalls on the former Aerovox property, see Figure 8. 

The sediments adjacent to the former Aerovox facility are generally characterized in three distinct layers: 

• The surface layer (Layer 1) is characterized as soft black organic material appearing to be very soft and 
fluid; 

• The second layer (Layer 2) is characterized as a marine deposit of soft silt, fairly compact; and, 
• The bottom layer (Layer 3) is characterized as glacial outwash consisting of coarse sands and gravels. 

Generally, the top two layers have low strength characteristics for their respective classifications. This is observed 
in the triaxial shear test reports found in Appendix G. Consolidation testing was performed to determine time-rate 
consolidation. Sieve analysis was performed and results indicated the NBH sediment consists predominantly of 
silts (approximately 83.1 percent to 93.5 percent passing the No. 200 sieve). The bulk density ranged from 88.98 to 
90.0 pcf, water content ranged from 87.8 percent to 99.8 percent and time rate consolidation to achieve 95 percent 
consolidation was calculated at approximately 180 days. Consolidation calculations are provided in Appendix H. 
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2. Design 
2.1.1 Purpose 

Pursuant to the 1998 NBHSS ROD and subsequent Explanation of Significant Differences (ESDs), EPA is 
remediating NBH. During previous dredging operations, sediments in the vicinity of the former Aerovox property 
were determined to be impacted with CVOCs as well as PCBs. Excavation of Aerovox sediment along the 
shoreline conducted in 2008 resulted in materials exceeding Resource Conservation and Recovery Act (RCRA) 
hazardous waste characteristics. These materials are currently contained in a lined cell at the Sawyer Street EPA 
facility. Due to the high PCB and CVOC levels remaining in the near-shore sediments at Aerovox, EPA directed 
the U.S. Army Corps of Engineers (USACE), New England District (NAE) to develop an interim subaqueous cap 
stabilizing and temporarily containing the PCB-impacted sediments, until the VOC and PCB sources at the former 
Aerovox facility are addressed pursuant to the state 21E program. 

The remedial goals established for the interim sediment cap include: 

• Establishing a physical exposure barrier to prevent impact to human health and the environment; 
• Temporarily prevent the migration and resuspension of PCB-impacted sediment through the interim cap 

to the surface water; 
• Temporarily prevent the migration of dissolved PCB constituents into the surface water; and 
• Temporarily provide a suitable environmental habitat for ecological receptors. 

Design documents and regulatory publications were reviewed to establish an interim cap design. These 
documents included Guidance for In-Situ Subaqueous Capping of Contaminated Sediments (Palermo 1998a), 
The Evolution of Subaqueous Cap Design (Palermo 2007), Contaminated Sediment Remediation Guidance for 
Hazardous Waste Sites (USEPA 2005), Shore Protection Manual (USACE 1984), Coastal Engineering Manual 
(USACE 2011), Subaqueous Cap Design (Clarke 2001), Design Considerations Involving Active Sediment Caps 
(Barth and Reible 2009), Predicting Contaminant Exposure from Dredging Operations (Schroeder, et al. 2007), 
Contaminated Sediment Remediation Guidance for Hazardous Waste Sites (USEPA 2005), Guidance for 
Subaqueous Dredged Material Capping (Palermo et al. 1998b) and Contaminated Sediments Remediation 
(Interstate Technology and Regulatory Council [ITRC] 2014). These documents provide detailed procedures for 
site and sediment characterization, cap design, cap placement operations and monitoring for subaqueous 
capping. Caps designed according to the EPA and USACE guidance have demonstrated protectiveness towards 
human health and the environment (USEPA 2005). 

2.1.2 Subaqueous Cap Modeling 

Modeling software was used to calculate the interim cap design performance. Various software packages were 
reviewed for performance outputs, industry acceptance and ease of use. Two models systems were selected from 
Reible Research Group at Texas Tech University. 

2.1.2.1 CapSim 

The CapSim model developed by Reible and Lampert was used to evaluate the fate and transport of surficial 
sediment. The model utilizes specific processes including bioturbation, benthic mass transfer, consolidation, 
advection, diffusion and linear sorption. The model simulates multiple cap layer and sediment behaviors to 
estimate a cap’s performance. 
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This model was utilized to determine the most cost effective capping scenario to achieve the goals established in 
Section 2.1.1. Copies of the model outputs as well as model input data and screen shots are included as 
Appendix I. Analytical data obtained during the 2017 field investigation were used in the model run development 
as well as PCB solubility values to establish a conservative capping strategy. In addition, conservative or worst 
case scenario values, including the greatest hydraulic conductivity and steepest hydraulic gradient, were used. 
This allowed for a conservative model, assuming maximum concentration possibilities and the greatest 
groundwater flow at the steepest gradient (see Table 8). 

Model input data were sourced from EPA, USACE, ERDC, Agency for Toxic Substances and Disease Registry 
(ATSDR), Octanol/Water Partitioning Coefficients of PCB Mixtures for Environmental Fate and Transport 
(Cicilio 2013) and the CapSim model database for compound specific molecular weights, molecular diffusivity in 
water, organic and dissolved organic carbon partition coefficients, and first order decay rates. Hydraulic 
conductivity, bulk density, specific gravity and organic content values from site specific laboratory analysis were 
used to assess the Darcy velocity and sediment consolidation. 

Hydraulic conductivity values determined in the 2017 field investigation, indicated results of 2.2E-06 cm/sec to 
5.4E-08 cm/sec for marine clay. Hydraulic conductivity for the area closest to the shoreline was 6.4E-08 cm/sec. 
The former Aerovox property contains a sheet pile wall that extends from ground surface to a varying depth of 9 to 
13 ft bgs. The presence of the sheet pile may affect the PCB concentration flux to NBH. However, no monitoring 
points or historical data indicating the change in hydraulic gradient or groundwater flux rate to NBH as a result of 
the sheet pile is currently available. As a result, the highest conductivity value was assumed to be representative 
of both the shoreline and subtidal areas. 

The CapSim model runs incorporate PCB Aroclors 1242, 1248 and 1254. These Aroclors were selected because 
these are the most prevalent at the former Aerovox property. Aroclor 1248 and 1254 are referred in the model as 
PCB 80 and 82, respectively. Physical properties of these site specific Aroclors were available in the CapSim 
modeling software database. CVOC compounds, TCE and cis-1,2-DCE were analyzed as part of the fate and 
transport analysis. Theoretical porewater PCB concentrations as well as field data from 2017 activities were 
evaluated. Theoretical porewater calculations are contained in Appendix J. The analysis concluded conservative 
values using PCB solubility values would provide the worst case scenario, as a result these conservative 
concentration values of PCBs were input into the model. This assumption included concentrations greater than 
those observed during the 2017 field testing. The model output indicates the cap design would adequately provide 
at least 10 years of protection for NBH. Model assumptions and sourced data are contained within Appendix K. 

2.1.2.2 Reible Steady State 

The steady state analytical model evaluates the long-term behavior of a cap, after both the biologically active layer 
and the underlying cap layer are influenced by contaminant migration from below. It estimates the maximum 
concentration or flux that can ever be expected from a cap assuming that the underlying concentration is constant. 
The model is a two-layer steady state system, which predicts concentrations and fluxes in a chemical isolation 
layer or in the near surface biologically active zone or bioturbation layer (Reible 2011). Copies of the models are 
contained in Appendix L. 

The proposed multiple layer interim sediment cap, from bottom to top includes 6 to 12 in. of medium clean sand, 
6 in. of medium clean sand with 15 percent organoclay by weight, 6 in. clean medium sand and 6 in. clean 1 ½ inch 
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stone. The model was run for PCB 1242, 1248 and 1254 at concentrations similar to those run in the CapSim 
model. 

The steady state model determined the isolation layer breakthrough time, as well as the porewater concentration 
at the surface water interface when breakthrough occurs. The model determined an initial PCB 1242 porewater 
concentration of 240 parts per billion (ppb) would achieve a porewater concentration of 1.15 ppb or 0.48 percent 
in 14,450.8 years. Similar model runs were completed for PCB 1248 and PCB 1254. An initial concentration of 
PCB 1248 (54 ppb) yielded a 0.48 percent porewater concentration of 0.25 ppb in 60,289.7 years and PCB 1254 
(12 ppb) achieved a porewater concentration of 0.06 ppb in 85,434.9 years. 

2.1.3 Consolidation as a Result of Capping 

The cap material itself will be granular and is expected to undergo elastic settlement within the period of 
construction. A consolidation evaluation has been performed to determine an estimate for the final capping design 
elevation. The subsurface sediment profile was developed from the numerous boring logs shown in Appendix B, 
which represent an average 2-ft. OL layer, followed by on average a 3-ft. native silt (CL) layer, overlain by 20-ft. 
of sand, and finally bedrock. The sediment properties applied to the OL and CL soil layers were determined by 
laboratory testing also shown in Appendix G.  

The ASTM D2435 procedure for a one- dimensional incremental load test was performed to determine the 
compressibility index (CεC) of the OL layer, which was calculated from the stress-strain graphical results to be 
0.24. This information was used to estimate both the ultimate settlement of the sand cap loading as well as the 
time rate of consolidation. The applied surcharge load of the 2-ft. sand used in the cap design is 250 pounds per 
square foot (psf), which considers 125 pcf for the saturated unit weight of sand. It is also important to note that the 
load felt by the OL and CL layers is reduced due to the effective stress relationship of subaqueous sediment.  The 
design parameters were then calculated for the ultimate or 95 percent consolidation settlement of a normally 
consolidated material. It was determined that the ultimate settlement of the underlying marine sediment will be 
0.7-ft with a time rate to reach 95 percent consolidation of approximately 280 days.  

In addition, a 3-D model was developed using Settle3D software to further model the consolidation effect of the 
cap design. The Settle3D model applied non-linear primary consolidation and secondary consolidation using the 
compressibility parameters and sediment properties for the OL and CL layers and immediate settlement for the 
underlying sand layer. This resulted in 0.85 ft. of ultimate settlement, which has close agreement with the attached 
hand calculations. Refer to Appendix H for the supporting calculations and Settle3D resulting figures. It is important 
to note that this ultimate settlement is an average for the entire interim cap area. The laboratory results for the 
incremental load test show a compressibility index of CεC equal to 0.24 from the stress-strain relationship, and 
when plotted with a void ratio effective stress relationship, show a CεC equal to 1.1. However, the laboratory 
results also reported an initial void ratio of 4.98, which equates to an initial moisture content of 200 percent. 
Literature from Landva et al. represent a graphical relationship between the compressibility index and moisture 
content of organic soil, which shows a moisture content of 200 percent yields a Cc equal to approximately 2.0. 
Therefore, the sand cap could result in maximum consolidation and ultimate settlement greater than 0.85-ft. for 
areas with large OL layers, however the 0.85-ft. is still considered a representative average. 

2.1.4 Evaluation of Capping System 

The interim cap at NBH will prevent direct contact of human and ecological receptors with the PCB-impacted 
sediment and will minimize the migration of these constituents into the water column. A properly designed, 
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constructed and maintained interim capping system is effective in isolating impacted sediments as well as 
minimizing the potential for resuspension of PCB containing sediments into the water column. Conceptual design 
standards have been developed for the interim cap, which are predicted to achieve response action goals for 
NBH. 

2.1.4.1 Identification of Response Action Goals 

The design goals for the interim sediment cap are to: 

• Create a temporary physical exposure barrier consisting of clean material over the PCB-impacted 
sediments; 

• Prevent the migration of dissolved PCBs from the sediments through the interim cap to the water column 
for a period of at least ten years; and 

• Prevent the erosion or physical displacement of the sediment or capping materials in those areas 
potentially subject to wind, wave, ice and man-made discharges from surface runoff or storm drain 
outfalls. 

These Response Action Goals (RAGs) will limit PCB-impacted sediment exposure to human and ecological 
receptors for the interim 10-year period or longer. 

A review of historic documents as well as the 2017 field investigation was used to develop an understanding of 
the existing or background concentrations present in NBH. In addition, bathymetric data collected in 
December 2017 were used to establish current harbor bottom elevations. 

2.1.4.2 Cap Design Standards 

The interim cap design was engineered using detailed guidance for in situ capping developed by EPA and USACE. 
These documents previously listed above, provide detailed procedures for site and sediment characterization, cap 
design, cap placement operations and monitoring of cap performance. Consistent with the referenced guidance, 
the interim cap was designed based on the following components: 

• Chemical isolation of contaminants 
• Bioturbation 
• Consolidation 
• Erosion 
• Operational considerations (gas generations, placement inaccuracies, long term monitoring and other 

pertinent processes. 

Given the variability of site conditions (PCB concentrations, shoreline and subtidal topography), the cap design 
includes two different systems, interlocked to provide consistent isolation of PCB impacts. The sediment capping 
system to be installed will consist of a shoreline design and a subtidal design that include the following: 

• A transition layer of medium sand with a minimum thickness of 6 inches; 
• A minimum 6-in. isolation layer consisting of medium sand and organoclay; 
• A minimum 6-in. medium sand subtidal bioturbation layer; 
• A minimum 6-in 1 ½-in stone subtidal erosion control layer; and 
• A minimum 12-in shoreline armor layer consisting of 8- to 10-in. rip rap, incorporated along the shoreline 

as necessary to prevent erosion. 
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2.1.4.3 Evaluation of Capping System 

The interim cap system components are evaluated based upon two different areas contributing to the PCB 
concentrations adjacent to the former Aerovox facility. The shoreline area has a varying slope of existing rip rap, 
while the subtidal area contains low-strength PCB-impacted sediments. As a result, these two areas require 
different capping strategies to achieve the interim cap goals. 

The existing shoreline and subtidal bathymetric elevations are shown in Figures 9 through 16 as well as subsurface 
material composition. Technical calculations and evaluations were developed and performed as part of the design 
process. These details are included in the appendices. 

2.1.4.3.1 Shoreline 

The existing shoreline contains a sheet pile wall and rip rap slope which varies from a vertical face to 3 horizontal 
(h) to 1 vertical (v). Figure 12 through 16 illustrate the existing shoreline topography as well as mean high-high 
and low-low water elevations. The existing shoreline will require a smoothing/isolation layer installed over the 
existing rip rap to form a uniform surface with similar slope (see Figure 17). This dual purpose layer will provide 
chemical isolation of PCBs as well as create a consistent profile along the shoreline. This layer will consist of clean 
medium sand free from contaminants and contain 15 percent organoclay by weight. This will provide reduction in 
the PCB flux from the existing shoreline to the surface water and will address the physicochemical process of 
molecular diffusion (in the absence of groundwater flow) that contribute to the migration and transfer of PCBs. 
Appendix M provides material specifications and catalog cut sheets for the sand, rip rap and organoclay. 

The smoothing/isolation layer minimum thickness if 6-in. increases the transport length necessary for PCBs to 
reach the cap surface water interface by increasing the availability of sorptive materials that retard the transport 
process. Predictive modeling, described in previous sections, evaluates the cap system to determine its 
effectiveness. The transport of PCBs was estimated through the use of steady state models as well as fate and 
transport models. This estimate assumed worst case scenario concentrations of PCBs due to the absence of 
analytical measurements in the shoreline area. 

Several potential forms of erosion including hydrodynamic flows, ice scour, wind induced waves vessel induced 
wakes were evaluated in the interim cap design. Erosive forces in the shoreline, specifically vessel generated 
waves (prop wash) were evaluated for the interim cap shoreline area. The calculations, included in Appendix N, 
indicate the design of 8- to 10-in. rip rap would be sufficiently protective of the shoreline cap. The armor layer 
overlies a geotextile non-woven fabric, which is placed over the isolation layer to prevent mixing between the two 
layers. Appendix M includes specification details for the geotextile fabric. Section 2.1.4.5 further details the 
specifics of armoring. 

The interim cap effectiveness was evaluated using two criteria. The first is the time duration during which the 
isolation layer limits the release of PCBs. The second is the reduction in PCB flux from the sediment to the water 
column. Without considering increased transport length related to deposition of new sediment over the cap, the 
modeling results indicate the interim cap would sufficiently isolate the PCB-impacted materials from the surface 
water for at least ten years. The results of this evaluation demonstrate that a properly installed smoothing/isolation 
layer consisting of medium sand with 15 percent organoclay by weight at a minimum thickness of 6 in. will prevent 
the release of PCBs for the interim period, and reduce potential contact to human as well as ecological receptors. 
Cap installation processes and methods are further described in Section 2.2. 

JAcoes· 



New Bedford Harbor Superfund Site 
Aerovox Interim Sediment Cap 100% Design 

 

 

ACE-J23-35BG2000-M1-0024 2-6 

2.1.4.3.2 Subtidal 

The existing subtidal area contains previously dredged locations, as well as areas of DNAPL. The harbor bottom 
elevation adjacent to the former Aerovox facility varies from -4 ft. to -8 ft. North American Vertical Datum of 1988 
(NAVD88) (see Figure 18). While the slope between the elevations varies, the maximum observed slope is 5h:3v. 
To minimize slope variability in the cap area, a smoothing layer of clean medium sand will be placed over the 
existing sediment to an elevation of -6 ft. NAVD88 (see Figure 19). Once this material is placed, an additional 6 in. 
to 12 in. of clean medium sand will be placed over the entire interim cap area. Locations with elevations shallower 
than -6 ft. NAVD88 will have 12 in. of clean medium sand. This will provide the transition to the isolation, 
bioturbation and armoring layers. It is assumed the bottom 6 inches of the smoothing layer sand will be intermixed 
with the existing sediment. An isolation layer will be placed over the smoothing layer. This will provide reduction 
in the PCB flux from the existing sediment to the surface water and will address the physicochemical process of 
molecular diffusion as well as advection/dispersion that contribute to the migration and transfer of PCBs to the 
surface water. A 6-in. minimum isolation layer will consist of clean medium sand with 15 percent organoclay by 
weight (see Figure 17). 

The isolation layer increases the transport length necessary for PCBs to reach the cap surface water interface by 
increasing the availability of sorptive materials that retard the transport process. Predictive modeling described 
previously evaluates the cap system to determine effectiveness. The transport of PCBs via diffusion and 
advection/dispersion was estimated through the use of steady state models as well as fate and transport models. 

The interim cap effectiveness was evaluated using two criteria. The first is the time duration during which the 
isolation layer limits the release of PCBs. The second is the reduction in PCB flux from the sediment to the water 
column. Without considering increased transport length related to deposition of new sediment over the cap, the 
modeling results indicate the interim cap would sufficiently isolate the PCB impacted materials from the surface 
water for at least ten years. The results of this evaluation demonstrate that a properly installed isolation layer 
consisting of medium sand with 15 percent organoclay by weight at a minimum thickness of 6 in. will prevent the 
release of PCBs for the interim period, and reduce potential contact to human as well as ecological receptors. Cap 
installation processes and methods are further described in Section 2.2. 

The seaward perimeter of the subtidal cap will be completed with a 3h:1v slope (see Figure 20 for detail). 

2.1.4.4 Bioturbation Layer 

The subtidal area will contain a bioturbation layer consisting of 6 in. of 1 ½-in. stone and 6 in. of clean medium 
sand over the isolation layer respectively. The medium sand layer will prevent mixing between the isolation and 
armor layers, and provide sandy habitat for organisms that are found in NBH. Bioturbation is the sediment 
processing by aquatic organisms during burrowing, feeding, movement and respiratory activities. Bioturbation may 
affect vertical and horizontal movement of porewater and sediment, decreased sediment cohesion, and increase 
porewater exchange (ERDC 2001), thus the need to provide for this layer above the isolation layer. NBH species 
include mollusks, crustaceans, invertebrates (Whitlatch, 1989), which typically occupy the top 5 to 30 cm (2 to 
12 inches). 

Consistent with documentation published by Palermo et al., in 2002, the bioturbation layer and erosion control 
layer may be concurrent and not independent thicknesses. That is, depending on the material used the erosion 
control or armoring layer can serve as protection from physical forces as well as provide habitat to accommodate 
bioturbation. 
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2.1.4.5 Armoring Layer 

The interim capping system bioturbation layer will provide a habitat for ecological receptors (6-in. sand); however, 
this layer may not be capable of withstanding all potential erosion issues related to wind, wave, ice, prop wash, 
Combined Sewer Outfall (CSO) and culvert outfalls and tidal action.  Therefore, an erosion control layer or armor 
layer will be installed over the bioturbation layer. 

The characteristics of the erosion control layer (i.e., stone weight, layer thickness and extent of armor placement) 
have been designed based on protection against the maximum anticipated wind-induced wave height, bed shear 
stresses related to wind, tide and wave action, prop wash associated with recreational vehicles and ice formation. 
The USACE Shore Protection Manual (USACE 1984) and the Coastal Engineering Manual (USACE 2011) were 
used to develop the shoreline and subtidal armoring layers. Calculations and details using the USACE 1984 and 
2011 guidance documents is included in Appendix N. 

Hydrodynamic forces were evaluated and compared to previous modeling results (Lally 2017 and ERDC 2015). 
These calculations indicated maximum wave heights of approximately 3.5 ft with 30-year wind speeds of 50 miles 
per hour (mph). These data indicated a minimum 12 inches of 8- to 10-in. rip rap would sufficiently protect the 
interim shoreline cap. The rip rap will extend from the sheet pile wall at a 3H:1V slope and interface with the 
subtidal cap armor. The shoreline armor will be completed with a cap toe. See Figure 20 for details. The subtidal 
areas were calculated to require 1 ½-in. stone for erosion control and protection from propeller wash associated 
with recreational water craft having a motor horsepower of 25 or less as well as wind/wave and tide action. 
Calculations associated with subtidal armoring are included in Appendix N. In addition, institutional controls will 
also be implemented around the perimeter of the cap. The anticipated finished cap elevation will allow for 
approximately 2 ft. of water during low tide. As a result, signage and buoys will be placed around the cap to prevent 
accidental grounding of recreational vehicles. To allow usage of PEDs during post-cap monitoring, as well as to 
retain some habitat value, the design approach is to use 1 ½-in. stone rather than cobbles as the top surface of 
the cap, together with the use of signage and buoys to dissuade motor-boating within the cap area. Future cap 
monitoring will also be performed to determine if boating related impacts to the cap are occurring. Calculations 
and details used to determine erosion control are in Appendix N. 

2.2 Sediment Capping 

The interim capping system will consist of a shoreline and subtidal design. Design details are summarized in 
previous sections of this report; detailed calculations, model results and detail drawings are provided in the 
appendices. Technical specifications including project-specific construction requirements are outlined and detailed 
in the following sections. 

Prior to conducting interim cap related activities, protection of the asphalt currently present at the former Aerovox 
facility will be required. Figure 21 includes the proposed asphalt protection requirements and Figure 22 shows the 
location of the asphalt protection areas. Areas subject to heavy equipment or machinery will require a support 
system to transfer the equipment load over a larger area. As shown in Figure 21, geotextile fabric will be placed 
over the asphalt cap area.  Dense grade structural fill will be placed in the areas adjacent to the sheet pile wall 
and extend 30 ft. west. The dense grade will be placed over the geotextile in two 6-in. lifts and compacted. 
Composite mats within interlocking panels will be placed over the dense grade. Care will be taken to not disrupt 
or damage the existing sheet pile wall. Areas designated as lay down and not within the 30-ft. dense grade area 
will have interlocking composite mats installed to protect the asphalt surface.  
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2.2.1 Shoreline Capping 

Site preparation activities and site control measures will be implemented prior to work, including: 

• Site security and traffic control; 
• Work area controls, including track mats or equivalent methods to prevent tracking of materials off site; 
• Identification and protection of utilities; 
• Staging and handling of materials; and 
• Erosion and sedimentation controls. 

These items are outlined in the Construction Quality Control Plan (Jacobs 2017c), Generic Site Work Plans 
(Jacobs 2017a, 2018) and Accident Prevention Plan (Jacobs 2017d). Specific items related to the capping work 
are addressed in the following section. 

2.2.1.1 Surface Preparation 

Prior to installation of the cap materials, all vegetation and miscellaneous debris will be removed from the shoreline 
and properly disposed. If practical, approximately 12 inches of existing rip rap will be moved from the top of the 
shoreline to account for the cap installation, and placed as needed in other shoreline areas to assist in creating a 
more consistent slope along the shoreline. At no time will the existing sheet pile wall be disturbed. 

2.2.1.2 Material Staging 

Prior to any cap placement activities, the staging area designated at the former Aerovox facility will be inspected 
and documented. Appendix O contains the Existing Site Conditions Report. Photographs will be collected 
documenting the current condition of the asphalt cap, asphalt lot, sheet pile wall, storm drain structures and other 
ancillary features. This work will be repeated after all capping activities are completed to provide documentation 
of any potential cap damage during construction activities. 

Throughout construction activities, appropriate erosion control measures will be implemented in association with 
active construction areas. Erosion control measures including silt fence, hay bales, coir logs or other suitable 
approved technology will be installed where needed to limit the potential for the erosion of disturbed areas and/or 
staged materials and related storm-water runoff. Where erosion control matting is used on bare soil, it will consist 
of matting that is composed of 100 percent non-synthetic biodegradable material (e.g., jute mesh) and will be 
anchored only with biodegradable stakes. In addition, similar measures will be used where needed to divert rainfall 
runoff from entering work areas and open excavations. Material stockpiles will be covered on a nightly basis and/or 
during precipitation events. All erosion and sediment control will remain in place throughout the cap construction 
process. Figure 23 illustrates the locations of proposed erosion control. 

Asphalt protection measures including the use of interlocking composite mats will be placed as shown on 
Figure 21. All asphalt in the work areas shown will be protected. Specifications on the composite mats are included 
in Appendix M. In areas adjacent to the sheet pile wall, a minimum of 12 inches of dense grade (1 ½-in. minus 
crushed gravel) will be placed and compacted over the composite mats. The dense grade will be placed on either 
side of the sheet pile wall to a thickness greater than the height of the exposed sheet pile plus 4 inches. Filter 
fabric consisting of nonwoven geotextile fabric (Mirafi 180N or equivalent) will be placed between the dense grade 
material and the interlocking composite matting. Geotextile specifications are included in Appendix M. 

JAcoes· 



New Bedford Harbor Superfund Site 
Aerovox Interim Sediment Cap 100% Design 

 

 

ACE-J23-35BG2000-M1-0024 2-9 

Prior to cap placement activities, materials will be stockpiled in designated areas at the former Aerovox facility. 
Stockpiles will be designated for each type of material (sand, armor stone, organoclay). Materials will be delivered 
as needed by truck. Equipment boxes or tubs used for mixing sand and organoclay will be stored on the composite 
mats. No materials will be stored directly on the asphalt cap. 

2.2.1.3 Turbidity Control 

Prior to the initiation of construction-related activities, turbidity control measures will be installed at or in the vicinity 
of the Aerovox cap. Such measures will be installed to minimize the potential for transport of solids suspended in 
the water column. Similar to the control measures used during NBH dredging activities, 3-ft.-long silt curtains will 
be deployed. This design will allow for progressive settling and retention of suspended materials, but also prevents 
the curtains from folding during low tide. The silt curtains will be visually inspected on a daily basis and maintained 
throughout the construction period to maximize their effectiveness. 

In general, turbidity from interim cap operations is a function of the material and degree of material washing prior 
to placement. To mitigate turbidity from interim cap operations, sand and stone will be washed prior to delivery to 
the site, such that the percent passing the US No. 200 sieve is less than 5 percent by weight. In addition, 
mechanical placement of the cap materials will be done in close proximity to the harbor bed, which will prevent 
localized dumping of material and minimize the potential for resuspension of harbor sediment. Figure 24 identifies 
the location of the silt curtain location. Appendix P contains the cap edge coordinates to be used for locating the 
silt curtain. 

2.2.1.4 NAPL Contingency Measures 

During the course of shoreline sediment interim cap and armor stone placement, a variety of preventative controls 
measures may be implemented. These measures may be deployed during construction to minimize potential 
NAPL impacts to NBH in the event NAPL is observed. 

Prior to initiating interim cap construction, turbidity controls such as silt curtains or equivalent method will be 
deployed. Absorbent booms will be installed inside the silt curtain prior to the onset of construction activities.  
During shoreline cap construction, sorbent materials will be available for deployment if visible NAPL is observed 
leaching from the existing slope. If during construction NAPL is observed in the work area, work in the immediate 
area will temporarily cease, and absorbent materials deployed. EPA will be notified of the observation. Appropriate 
corrective measures will be implemented on a location-specific basis. In the unlikely event that drums, capacitors 
or other unanticipated items are unearthed during cap installation activities, the following procedures will be 
implemented: 

• Immediate notification of any such discover to USACE and EPA. 
• Segregation, over packing, characterization and offsite disposal of any liquid containing vessels, 

capacitors or drums, as well as any potentially contaminated non-liquid containing vessels. 
• Discussion with USACE and EPA regarding notification to MassDEP and if any follow up activities, if 

necessary. 

2.2.1.5 Subtidal Dredging 

The Aerovox interim cap is within UH Subtidal Dredge Area I/N on the western shoreline. Currently, the interim 
capping and subtidal dredging operations are sequenced simultaneously. Therefore, a buffer zone surrounding 
the interim cap area and Dredge Area I have been designed to consider the slope stability of the applied surcharge 
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load of the interim cap and the in situ sediment properties. The buffer zone design applies a 10-ft. horizontal offset 
into the cap area to allow for interim cap armor toe stability and 20-ft. horizontal offset from the extent of the interim 
cap to reduce disturbance from dredging and to minimize the potential for contamination of the cap from abutting 
dredging operations, see Figure 24. Prior to the placement of the interim cap, the entire perimeter will be dredged 
to result in a clean interface and allow for an undisturbed buffer zone.  The cut depth will be a minimum 1.5 ft. The 
slope stability analysis of the dredge cuts shows that a 3H:1V slope will be stable. The analysis is included as 
Appendix Q. 

2.2.1.6 Shoreline Cap Placement 

Mechanical methodology will be used to place the shoreline cap materials using an excavator or equivalent 
terrestrial equipment. Care will be taken to ensure the minimum layer thicknesses are achieved. Mechanical 
placement methodology will be used for a controlled, accurate placement of thin lifts, placed no more than 3 inches 
at one time. The mechanical equipment will be outfitted with a position and control system that accurately monitors 
the location and elevation to within 2-in. accuracy.  

The equipment will be outfitted with DREDGEPACK or equivalent survey software system. The system will update 
the plan view with real time bucket position and color gradients to easily show the operator an updated color coded 
view of the cap surface. These data, along with other inspection methods and measurements discussed in 
Section 2.2.1.10, will be utilized to ensure the minimum cap thicknesses are achieved. 

The following equipment is installed to receive RTK GPS coordinates on the machine: 

• (2) Trimble antennas - one positional antenna and one heading antenna. 
• (1) SPS461 Trimble Heading Receiver. 
• (1) 450 MHz radio antenna (to communicate with the base station). 

The following equipment is installed on the machine to correlate the GPS positioning for calculating vertical 
elevation of the bucket cutting plane: 

• (2) Inclinometers – one mounted on the boom and one mounted on the stick.  
• (2) Inclinometers – both mounted behind the cab or on the roof of the cab of the machine to compensate 

for pitch and roll of the barge deck. 
• Rotation sensor and shaft encoder – Installed on the bucket to determine its orientation relative to the 

machine.  

The instrumentation setup procedure is similar to previously installed systems at the site (i.e. Sennebogen 850 
material handler) with different input parameters to the computer system based on the different geometries of the 
boom and stick and the differences in the buckets used on the machine.  The setup procedures are: 

1) The pitch and roll sensors are calibrated with the machine on land where its pitch and roll can be leveled 
or measured accurately.  Both sensors are then calibrated in DREDGEPACK® to match the actual pitch 
and roll of the excavator on land. 

2) The boom and stick inclinometers are calibrated by measuring the actual rotation angle at several 
geometries with a calibrated RTK GPS rover and confirming measurements with a tape measure. 

3) The offset position of the Trimble antennae from the boom trunnion pin is recorded with an RTK rover. 
4) The xyz coordinates measured during equipment setup are imported into AutoCAD. 
5) The lengths of the boom, stick and bucket are calculated using AutoCAD. These lengths are also 

checked against the tape measurements. 
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6) Measurements of the boom pin, bucket pin, and ground surface under the bucket are taken with an RTK 
GPS rover.  These measurements are entered into DREDGEPACK® to complete the boom and stick 
inclinometer calibration. 

7) With all four rotation sensors calibrated and the Trimble RTK GPS installed, a final elevation of the 
bucket or grapple is obtained in DREDGEPACK® (x, y, and z). 

8) Bucket orientation is determined by a rotational sensor on the bucket assembly.  An aluminum encoder 
ring with equally spaced magnets is mounted on the top of the bucket below the rotation point.  Two 
magnetic sensors are mounted on the bucket above the rotation point in such a way to leave the sensors 
¼-in. above the magnetic ring.  For calibration the bucket is rotated to the zero position and the sensor 
is zeroed out.  To verify proper orientation and operation, the bucket is rotated from zero to 90 and 
90 to -90 degrees and is compared to the angle on the DREDGEPACK® display in the operator’s cab. 

A final calibration check of the bucket position is performed against the RTK GPS rover in multiple locations on 
land and water to ensure the boom, stick, and rotational sensors are accurate. Results of the calibration are 
documented in the Daily Report to NAE. The shoreline cap placement will occur from north to south in 40-ft. grid 
sections. The grid sections will be used for daily reporting of areas completed (e.g., grid E5 was completed today). 

Actual placement technique will involve the operator removing cap materials from a truck bed and rotating the 
bucket into position. The operator will orient himself with the computer screen and plan where the materials will 
be placed. The operator will begin the placement operation by: 

• Lowering the bucket to within 1 to 2 feet of the water surface. 
• Pressing a “record” button in the software prior to opening the bucket to record the motion arc/travel path 

of the bucket. 
• The operator will crack the bucket and begin a sweeping arc motion as materials are released. 
• Once the bucket has been emptied, the operator will stop recording the sweeping arc. 
• The screen will be color coded to indicate where cap materials have been placed.  Different color will be 

used for different material types. 

The 40-ft. grids will also be used as a general guideline for how many tons of materials needs to be placed in each 
grid cell and to guide cap placement. 

It is anticipated the shoreline grid section will be sequenced after the abutting subtidal grid section is completed 
to allow construction of the toe detail shown in Figure 17. This sequence will occur subtidal to shoreline, in a north 
to south pattern, until the shoreline is completed. See Figure 25 sequencing grids, and Figures 26 through 29 for 
constructability sequencing. 

The interim shoreline cap will consist of two layers:  a smoothing/isolation sand-clay layer to achieve a relatively 
consistent surface of similar slope along the shoreline followed by rip rap. The slope will be approximately 3H:1V 
and will extend the full length of the former Aerovox property to Precix as shown on Figure 17. 

The shoreline consists of existing rip rap and the smoothing/isolation layer must be placed so that the material 
contacts and fills the existing rip rap void space. The smoothing/isolation layer along the shoreline will consist of 
medium sand with 15 percent organoclay by weight and a minimum thickness of 6 inches. The sand will be placed 
to construct a uniform surface and a 3H:1V grade to meet the subtidal isolation layer elevation. The shoreline and 
subtidal isolation layers will provide continuous uninterrupted confinement of PCB impacts. A geotextile layer 
consisting of Mirafi 180N or equivalent and erosion control armor stone will be placed over entire the shoreline 
smoothing/isolation layer (Figure 17). Care will be taken during the rip rap placement to not damage or move the 
geotextile fabric. The termination points of the geotextile fabric will be folded and anchored in place for stability 
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during rip rap placement. Each end will be folded such that at least 6 inches of fabric is anchored as shown on 
Figure 17. The 8- to 10-inch rip rap material will be placed in 6-in. lifts using caution to prevent damaging the 
geotextile fabric. Prior to placement of the armor stone, the subtidal cap area abutting the shoreline will need to 
be installed. As shown on Figure 17, the shoreline armor is placed over the subtidal armor layer. 

The geotextile fabric roll will be suspended from the excavator stick using a bridle and steel spreader bar. The 
fabric will be weighted with sand bags. Divers will ensure proper overlap of the fabrics. The fabric will be installed 
from the shoreline outward towards the deeper water. Once one “ribbon” is placed the next section will be placed 
from the channel back towards the shoreline with approximately 2 ft. of overlap. To efficiently and accurately place 
the fabric, the excavator will extend the boom and stick out and walk the machine down the barge unrolling he 
fabric in a straight line. The fabric will have to be weighted at the starting point to prevent it from slipping or pull 
away from the sediment surface as it is unrolled. Approximately two sections wide will be placed before capping 
operations begin. The cap material (sand, stone, etc.) leading edges (north to south) will be staggered so when 
the barge moves south, there will be an edge to connect to with the pervious layers (i.e., a staircase of different 
materials). Armor stone placement will include a toe berm to prevent armor layer failure, including but not limited 
to shearing of slope surfaces, pot holing of the cap surface or slippage of the armor exposing the underlying cap. 
The berm will interface with the subtidal armor layer as shown in Figure 17. Armor stone placement will occur from 
the subtidal toe interface to the sheet pile interface to prevent the rip rap from sliding during installation. 

Verification of cap placement materials will be completed using visual inspection to ensure cap thickness and 
uniformity of placement. Push core samples will be collected if visual inspection indicates a potential discrepancy. 
Upon completion of each layer, an elevation survey will be completed to verify installed layer thickness and 
elevation utilizing GPS or suitable approved equivalent. 

2.2.1.7 Subtidal Surface Preparation 

Recent bathymetric surveys were reviewed for potential debris, but none are anticipated. Low tide assessment 
will be conducted during cap perimeter preparation. Any debris located will be removed prior to capping activities 
and disposed according to the Generic Upper Harbor Hybrid Generic Work Plan (Jacobs 2017b). 

2.2.1.8 Subtidal Capping 

Prior to interim cap activities, the perimeter of the cap will be dredged. The area is approximately 30 feet wide. 
The perimeter will include 10 feet into the cap area with a cut of 1.5 feet and an area 20 feet outside the cap area 
with a 6 inch cut. This activity is being conducted as part of the subtidal area I, N and O remediation outlined in 
the subtidal work plan submitted under separate cover (Jacobs 2018). 

In addition, prior to interim cap activities, shallow areas within the cap footprint where the dock/barge could contact 
existing sediments at low tide will be covered with six inches of clean medium sand, to prevent suspension of 
existing PCB-contaminated sediments. The dredging will create a level surface for the subtidal cap toe placement.  

Mechanical placement operations will include the use of 40-ft. by 200-ft. floating platform stabilized at each edge 
with hydraulic spud. Spuds will be placed in the excavated perimeter for stability. Stability calculations were 
conducted and are included as Appendix R. Typical platform construction is included as Figure 25. The floating 
platform will be located immediately south of the cap construction lane. The platform will be connected to the 
shoreline with ramps for access. The ramps at no time will rest on the sheet pile wall. The ramps will be hinged at 
the floating platform allowing for flexibility and raising of the ramps when the floating platform needs to be moved. 
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The floating platform will be moved after each capping lane is completed by use of a cable winch system using 
the sheet piles placed around the cap perimeter. The cable winches will avoid the use of work boats with potential 
propeller scour and resuspension in the cap area. If work boats are required to reset the cables, they will be 
operated at low propeller speed over the cap area. 

An excavator equipped with a material handling clamshell or level cut bucket will place the layer materials in thin 
lifts. Methodology and equipment will be similar to that discussed in Section 2.2.1.6. Each lift will be a maximum 
of 3 inches. Each lift will be completed by the equipment operator positioning the bucket at the water line and 
slowly releasing the material evenly over the area. The capping excavator will be outfitted with a position and 
control system that accurately monitors the location and elevation to within 2-inch accuracy (DREDGEPACK or 
equivalent survey software system). The system will update the plan view with real time bucket position and color 
gradients to easily show the operator an updated color coded view of the cap surface. Quality assurance (QA) 
and quality control (QC) will be performed during cap placement activities, which is addressed in Sections 2.2.19 
and 2.2.2. Materials will be delivered by dump truck or equivalent vehicle. Materials will be removed from the truck 
by the excavator and then placed over the cap area. Materials are not anticipated to be stockpiled on the floating 
platform. They will be delivered as needed using an off-road dump truck. 

The existing subtidal bathymetric elevations vary between -4 ft. and -8 ft. NAVD88. Clean medium sand will be 
placed mechanically to smooth the existing elevation to a new surface of -6 ft. NAVD88. An additional 6 to 
12 inches of clean medium sand will then be placed over the entire cap area. Areas with elevations between -4 ft. 
NAVD and -5 ft. NAVD88 are anticipated to have the thickest layer of OL. These areas will receive 12 inches of 
medium sand. It is anticipated at least 6 inches of mixing will occur. All other areas will receive 6 inches of medium 
sand. Care will be taken during placement to ensure minimal sediment disturbance during the initial sand 
placement. The cap area will be covered with clean medium sand, as described previously, prior to placement of 
the isolation area. 

The isolation layer consisting of 15 percent organoclay and 85 percent medium sand by weight will be installed 
over the entire cap lane. Mixing of the organoclay and sand will require onsite blending that will occur in batches, 
as needed, at the designated capping material stockpile area. Batches will consist of material weighing a total of 
up to 100 tons. Each batch will be numbered and corresponding weight of components blended will be 
documented. The proportional blending of organoclay and sand will ultimately be dependent on the organoclay 
source density and the organoclay percentage needed to achieve the desired permeability. Blending of sand and 
organoclay will be conducted by loading materials into two variable speed feed hopper drives conveying material 
into a quad-screw feed hopper. Each hopper has discharge opening baffles that can be adjusted, along with the 
speed of the belt, to attain desired mix ratios. Initially, approximate known volumes will be loaded to each hopper 
and adjustments will be made as necessary to calibrate to the desired feed/flow rates. The blended material will 
exit the quad-screw hopper and conveyed to a small blended pile. Blending of the material will be completed to 
the satisfaction of the QC staff and visual observations for homogeneity. 

Samples will be laboratory tested for differences in bulk density and specific gravity to determine the percent 
weight of organoclay present. Samples will be collected to verify proper mixing.  

This layer finish elevation will meet the shoreline isolation layer elevation. This will provide a continuous isolation 
layer. The isolation layer will be covered by 6 inches of medium sand. This layer will provide the surface necessary 
for bioturbation. The armor layer will then be placed over the entire cap lane and will consist of 1 ½ inch washed 
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stone. The subtidal armor layer will approach the shoreline cap and be covered by the shoreline armor (see 
Figure 17). 

The subtidal cap toe, see Figure 20, will be constructed into the pre-capping dredge area. The layers will be placed 
as shown, so that the medium sand mixing layer will be at the bottom of the dredge area, followed by 6 inches of 
the isolation layer. The cap layers will continue with the medium sand bioturbation layer and the armor stone. A 
toe will be constructed to prevent the armor layer from sliding. During subtidal cap placement, resuspension of 
sediments will be minimized. 

2.2.1.9 NAPL Contingency Measures 

During the course of subtidal sediment interim cap and armor stone placement, a variety of preventative controls 
measures may be implemented. These measures may be deployed during construction to minimize potential 
NAPL impacts to NBH in the event NAPL is observed. Prior to initiating interim cap construction, turbidity controls 
such as silt curtains or equivalent method will be deployed. An absorbent boom will be installed with the turbidity 
control. During cap construction, sorbent materials will be available for deployment if visible NAPL is observed. 
The potential exists for NAPL to be present in areas of shallow elevations (between -4 ft. and -6 ft. NAVD88). 

If during construction NAPL is observed in the work area, work in the immediate area will temporarily cease, and 
absorbent materials will be deployed. EPA will be notified of the observation. Appropriate measures will be 
implemented on a location-specific basis. 

2.2.1.10 Cap Placement and In Situ Sampling 

Cap materials will be placed mechanically in thin lifts of no more than 3 in. Each lift will be placed and allowed to 
settle to the sediment surface before successive lifts are added, thus minimizing bottom disturbance.  

Prior to delivery of all cap materials, samples will be provided for visual inspection and testing. Material suppliers 
will be required to provide gradation certifications prior to delivery. All loads will be visually inspected to ensure 
the materials meet the requirements and are free of deleterious materials. If visual inspection indicates changes 
in material quality or consistency, materials will be tested prior to use. Testing requirements are included in 
Section 2.2.2. 

Cap materials will be staged and mixed, if necessary, onsite in the staging areas proposed at the former Aerovox 
facility or the Area C facility on Sawyer Street. Isolation layer materials will be tested prior to placement, at a 
frequency of once per 500 cy, to ensure the minimum organoclay content of 15 percent by weight was obtained. 
Once the materials are prepared and approved for placement, the materials will be placed in controlled, thin, 
accurate layers via mechanical means using a monitoring system DREDGEPACK or approved equivalent. 
Placement methodology and equipment are detailed previously in Section 2.2.1.6. Mechanical placement will be 
designed to optimally dissipate the energy and flow of sand placement. Verification of cap placement materials 
will be completed using visual, catch pans and push core samples. Samples will be collected at the completion of 
each layer or when visual inspection indicates a potential discrepancy. Samples will be collected using 100-ft. 
square grids, see Figure 31 for locations. Elevation surveys will be conducted after sample collection verifies the 
appropriate layer thickness was installed. Surveys will be used to record cap thickness and elevation for each 
installed layer. 
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2.2.2 Construction Quality Control 

The Construction Quality Control plan developed by Jacobs (Jacobs 2017c) establishes project specific QC plans 
that also apply to work conducted by subcontractors, fabricators and suppliers. Effective implementation of the 
detailed QA/QC procedures, requirements and reports developed from this plan ensure the completed work is in 
compliance with the applicable work contract requirements. This CQC Plan is available for review under separate 
cover. In addition to the requirements specified in the CQC Plan, interim capping QA activities will require 
documentation of capping materials and subsequent placement. Cap materials will be visually inspected prior to 
placement to ensure no objectionable or deleterious content is present. In addition, material suppliers will be 
required to provide documentation of granular material source as well as the following: 

• Grain Size (ASTM D422-63). 
• In Situ Moisture Content (ASTM 2216). 
• Uncompacted weight per unit volume (ASTM D5057). 
• Specific Gravity (ASTM D5057). 

Materials testing listed above will be provided prior to initial material delivery and every 1,000 cy. The interim cap 
construction will require documentation of each layer’s thickness and extent. This will be achieved using various 
industry accepted measurement techniques including but not limited to: 

• Mechanical placement using RTK GPS. 
• Belt scale. 
• Manual calculations based upon material volume fed to a belt or hopper system. 
• Physical in situ measurement with catch pans, push core or equivalent technique that collects a relatively 

undisturbed sample of the placed material. 

Compliance with minimum layer thickness will be based on verification of the minimum specified thickness over 
80 percent of the area with 90 percent confidence or greater. To meet the statistical criteria, it is anticipated that 
95 percent or more of the samples will meet the minimum thickness. 

2.2.3 Drainage Features and Utilities 

Existing outfalls at and around the former Aerovox facility include two surface culverts (the north and south 
trenches), one storm drain outfall pipe that penetrates through the sheet pile wall, surficial runoff associated with 
the end of Graham Street, a potentially abandoned sewer outfall from Precix to NBH and the Hadley Street storm 
sewer outfall. See Figure 32. For any outfalls that are considered active or for which the status could not be 
confirmed, protective measures (e.g., outfall aprons, armor stone) will be put in place to protect the sediment cap 
from surface scour. In the absence of location-specific design hydraulic data, during the design process, 
conservative hydraulic energy grades and/or discharge velocities have been used to determine the appropriate 
stone size for and/or the need for additional protective measures. The invert elevation of active pipes has also 
been considered prior to armor stone placement, and as necessary, some pipes will be extended to facilitate the 
flow of discharge water. Details related to the protective measures selected for the outfalls scheduled to be 
maintained are included in Figures 33 and 34. Calculations relative to outfall velocity and erosion control are in 
Appendix S. 
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3. Periodic Inspection and Monitoring of Cap Effectiveness 
As part of the ongoing ROD activities, an interim cap inspection and monitoring plan will be developed to specify 
the sampling and monitoring program needed to ensure the cap system meets the design standards. The plan will 
include sample locations and monitoring procedures, as well as analyses, data quality objectives (DQOs) and 
QA/QC procedures. 
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Table 1
Aerovox Sediment Data Gap Results

Location Depth

PCBs (IA)
PCBs 

(Congeners)
PCBs 

(Aroclors)
1,1,2-

TRICHLOROETHANE 1,1-DICHLOROETHANE
1,1-

DICHLOROETHENE
1,2-

DICHLOROPROPANE
1,3-

DICHLOROBENZENE
1,4-

DICHLOROBENZENE
1,2-

DICHLOROETHANE ACETONE BENZENE
CARBON 

DISULFIDE
CIS-1,2-

DICHLOROETHENE ETHYLBENZENE

M,P-XYLENE 
(SUM OF 

ISOMERS)

METHYL ETHYL 
KETONE

 (2-BUTANONE) NAPHTHALENE
O-XYLENE 

(1,2-DIMETHYLBENZENE) SEC-BUTYLBENZENE
TETRACHLOROETHENE

(PCE) TOLUENE
TOTAL 1,2-

DICHLOROETHENE
TRANS-1,2-

DICHLOROETHENE
TRICHLOROETHENE

(TCE)
VINYL 

CHLORIDE
XYLENES, 

TOTAL

ft

AA-05-00-05 0-0.5 1070 - ND ND ND ND 14J 20J ND 240J ND 20J 4.9J ND ND 56J ND ND ND ND ND 4.9J ND ND ND ND

AA-05-00-05-FD 0-0.5 191 - ND ND ND ND 30J 47J ND 240J ND 41J 7J ND ND 61J ND ND 4.4J ND ND 7J ND ND ND ND

AA-05-05-11 0.5-1.0 19.2 - ND ND ND ND ND ND ND 200 ND 33 ND ND ND ND ND ND ND ND ND 0 ND ND 9.6J ND

AA-05-28-33 2.8-3.3 0.887 - - ND ND ND ND ND ND ND 58 ND 23 31 ND ND ND ND ND ND ND ND 34 2.4J ND ND ND

AA-06-00-05 0-0.5 346 265 72 ND ND ND ND 5.6J 9.6J ND 560 ND 14 ND ND ND 150 ND ND ND ND ND 0 ND ND ND ND

AA-06-06-11 0.6-1.1 0.164 - - ND ND ND ND ND ND ND 49JB ND 56 ND ND ND ND ND ND ND ND ND 0 ND ND ND ND

AA-06-28-33 2.8-3.3 1.01 - - ND ND 4.1J ND ND ND 32 170 ND 160 2700 ND ND 30J ND ND ND ND ND 3000 150 180 370 ND

BB-08-00-05 0-0.5 823 - - ND ND ND ND 23 46 ND 250 ND 52 ND ND ND 48J ND ND ND ND ND 0 ND ND ND ND

BB-08-08-13 0.8-1.3 1.29 0.387 0.244 ND ND ND ND ND ND ND ND ND ND 3000 ND ND ND ND ND ND ND ND 3500 450J ND 3200 ND

BB-08-28-33 2.8-3.3 0.769 - - ND ND ND ND ND ND ND ND ND ND 25000 ND ND ND ND ND ND ND ND 26000 350J ND 5400 ND

CC-09-00-05 0-0.5 75.3 - - ND ND ND ND 6.4J 13J ND 150 ND 57 ND ND ND 29J ND ND ND ND ND 0 ND ND 7.7J ND

CC-09-10-15 1.0-1.5 0.920 - - ND ND 9.9J 11 ND ND ND 71 ND 140 5500 ND ND ND ND ND ND ND ND 5900 170 ND 14000 ND

CC-09-29-34 2.9-3.4 396 - - ND 3.6J 72 25 ND ND ND 62 2.2J 120 87000 ND ND ND ND ND ND ND ND 88000 590J 6.8J 12000 ND

DD-09-00-05 0-0.5 920 - - ND ND ND ND 3.9J 8.6J ND 620 ND 20J ND ND ND 150 ND ND ND ND ND 0 ND ND ND ND

DD-09-10-15 1.0-1.5 0.395 - - ND ND ND ND ND ND ND 51 ND 50 3.2J ND ND ND ND ND ND ND ND 8.5J 5.3J ND 2J ND

DD-09-29-34 2.9-3.4 1.30 0.00304 ND ND ND 20 ND ND ND ND 71 ND 76 12000 ND ND ND ND ND ND ND ND 12000 170 87 5000 ND

FF-08-00-05 0-0.5 1160 604 112 ND ND ND ND 4J 10J ND 570 ND ND ND ND ND 110J ND ND ND ND ND 0 ND ND ND ND

FF-08-12-17 1.2-1.7 5.22 - - ND ND ND ND ND ND ND 150 ND 200 6.8J ND ND ND ND ND ND ND ND 26J 19 6.4J 5.3J ND

FF-08-28-33 2.8-3.3 0.580 - - ND ND ND ND ND ND ND ND ND ND 33000 ND ND ND ND ND ND ND ND 34000 850J 460J 1700 ND

GG-08-00-05 0-0.5 808 - - ND ND ND ND 8.2J 22 ND 430 ND 38 ND ND ND 86J ND ND ND ND ND 0 ND ND ND ND

GG-08-14-19 1.4-1.9 3.61 0.990 1.89 ND ND ND ND ND ND ND ND ND ND 13000 ND ND ND ND ND ND ND ND 13000 190J 190J 3800 ND

GG-08-29-34 2.9-3.4 1.29 - - ND ND ND ND ND ND ND ND ND ND 74000 ND ND ND ND ND ND ND ND 74000 ND 25000 950 ND

AS-II-07-00-05 0.0-0.5 0.198 - - ND ND ND ND ND 1.2J ND 58 ND 270 19 ND ND ND ND ND ND ND ND 19J ND 1.6J 10J ND

AS-II-07-1.2-1.7 1.2-1.7 0.0639 - - ND 7.4J 100 ND ND ND ND 94 ND 350J 180000 1.9J ND 23J ND ND ND ND 10 180000 ND 27 19000 ND

AS-II-07-2.5-3.0 2.5-3.0 0.632 0.00641 ND 2.7J 10J 200 ND ND ND ND 140 ND 300 230000 5.5J ND 35J ND ND ND ND 19 230000 1800J 300 12000 ND

AS-II-07-2.5-3.0-FD 2.5-3.0 0.907 0.00112 ND 6.2J 15 330 ND ND ND ND 140 2.7J 320 320000 12J ND 33J ND ND ND 4.8J 30 320000 3000J 450E 9400J ND

JJ-07-00-05 0.0-0.5 246 426 71 ND 15 570 ND 30 28J ND 720 2.8J 370 150000 20J 4.3J 220 ND 3.6J ND 190J 20 150000 2200J 700J 5300J 8J

JJ-07-17-22 1.7-2.2 0.185 - - ND 12J 260 ND ND ND ND 130 ND 300 66000 4.4J ND 22J ND ND ND 15 9.8J 67000 820J 83 9100 ND

JJ-07-29-34 2.9-3.4 0.832 - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND

KK-07-00-05 0.0-0.5 185 - - ND ND ND ND 28 93 ND 410 ND 71 200 ND ND 72J ND ND ND ND ND 210 4J ND 7.8J ND

KK-07-19-24 1.9-2.4 1.28 1.03 538 ND ND ND ND ND ND ND 88B ND 74 31 ND ND ND ND ND ND ND ND 49 19 ND 7.9J ND

KK-07-30-35 3.0-3.5 1.25 - - ND ND 18 ND ND ND ND 86B ND 120 5000 ND ND ND ND ND ND ND ND 5200 200 5J 4100 ND

LL-02-00-05 0.0-0.5 183 596 112 ND ND ND ND 18J 50 ND 740 ND 120 15J ND ND 160J ND ND ND ND ND 22J 7.1J 4.4J 6.6J ND

LL-02-17-22 1.7-2.2 0.0899 - - ND ND ND ND ND ND ND 140 ND 160 ND ND ND 20J ND ND ND ND ND 0 ND ND ND ND

LL-02-23-28 2.3-2.8 0.0088 - - ND ND ND ND ND ND ND 86 ND 100 ND ND ND ND ND ND ND ND ND 0 ND ND ND ND

LL-04-00-05 0.0-0.5 238 - - ND ND ND ND 15J 41 ND 620 ND 12J 14J ND ND 120 ND ND ND ND ND 14J ND ND 4.8J ND

LL-04-10-15 1.0-1.5 5.74 - - ND ND ND ND ND ND ND 120 ND 200 ND ND ND ND ND ND ND ND ND 0 ND ND 4.5J ND

LL-04-30-35 3.0-3.5 1.02 0.00295 - ND ND ND ND ND ND ND 120 ND 170 ND ND ND 23J ND ND ND ND ND 0 ND ND 2.8J ND

LL-06-00-05 0.0-0.5 233 - - ND ND ND ND 56 170 ND 280 ND 64 4J ND ND 48J ND ND ND ND ND 4J ND ND ND ND

LL-06-15-20 1.5-2.0 14.4 - - ND ND ND ND ND ND ND 44J ND 64 ND ND ND ND 8.5J ND ND ND ND 0 ND ND ND ND

LL-06-15-20-FD 1.5-2.0 17.3 - - ND ND ND ND ND ND ND 56J ND 86 ND ND ND ND ND ND ND ND ND 0 ND ND ND ND

LL-06-30-35 3.0-3.5 5.11 - - ND ND ND ND ND ND ND 50J ND 57 160 ND ND ND ND ND ND ND ND 170 13J ND 160 ND

ND = not detected

J = estimated value

B = detected in blank

E = 

ft = feet

mg/kg = milligrams per kilogram

µg/kg = micrograms per kilogram

VOC = volatile organic compound

mg/kg µg/kg

PCBs VOCs
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Table 2 
Aerovox Microwell Groundwater VOC and PCB Results

1,1-
DICHLOROETHANE

1,1-
DICHLOROETHENE

1,1,2-
TRICHLOROETHANE

1,2-
DICHLOROBENZENE

1,2-
DICHLOROETHANE

1,2,3-
TRICHLOROBENZENE

1,2,4-
TRICHLOROBENZENE

1,3-
DICHLOROBENZENE

1,4-
DICHLOROBENZENE

CARBON 
DISULFIDE CHLOROFORM

CIS-1,2-
DICHLOROETHENE ETHYLBENZENE

M,P-
XYLENE 
(SUM OF 
ISOMERS)

O-XYLENE (1,2-
DIMETHYLBENZENE)

TETRACHLOROETHENE
(PCE) TOLUENE

TOTAL 1,2-
DICHLOROETHENE

TRANS-1,2-
DICHLOROETHENE

TRICHLOROE
THENE(TCE)

VINYL 
CHLORIDE

XYLENES, 
TOTAL Congeners Aroclors

BB-05D 10/25/2017 ND 0.85J ND ND ND ND ND ND ND ND 0.53J 130 ND ND ND 1.8 ND 130 0.85J 220 2 ND 0.862 -

BB-05S 10/25/2017 ND 0.53J ND ND 0.93J 4.8J 22 ND ND ND ND 98 ND ND ND ND ND 99 1.5 29 12 ND 1.12 -

BB-07D 11/1/2017 0.46J 0.93J ND 0.41J 4.2 ND ND 9.4 8 ND 0.54J 170 ND ND ND 1.4 ND 170 0.97J 180 2.5 ND 3.54 2.44

BB-07S 11/1/2017 0.63J 1.8 ND ND 5.7 ND ND ND ND ND ND 480J ND ND ND ND ND 480 2.8 14 15 ND 0.780 0.659

BB-07S dup 11/1/2017 0.67J 1.8 ND ND 5.9 ND ND ND ND ND ND 340J ND ND ND ND ND 390 2.9 14 14 ND 0.610 0.683

DD-05D 10/26/2017 ND ND ND ND ND ND ND ND ND ND ND 9500 ND ND ND ND ND 9600 ND 380 560 ND 21.6 -

DD-05S 10/26/2017 ND ND ND ND ND ND 5.8 7.2 5.3 1J ND 82 2.5 0.63J 0.36J ND ND 84 2 3.3 94 0.99J 22.5 -

DD-07D 10/31/2017 ND ND ND ND 22 28J 170U 31 51 ND ND 1600 ND ND ND ND ND 1700 13 540J 140 ND 101 156

DD-07S 10/31/2017 ND 14J ND ND 20 ND 76J 31 75 ND ND 4700 ND ND ND ND 11J 4700 52 13 580 ND 30.0 52.5

DD-09D 11/2/2017 ND 1.1 0.44J ND ND ND 2.5J ND ND ND ND 410 ND ND ND ND ND 350 1.9 140 0.89J ND 1.00 2.11

DD-09S 11/2/2017 ND 15J ND ND ND ND ND ND ND ND ND 9300 ND ND ND ND ND 11000 76 35J 2600 ND 0.0765 0.103

FF-05D 10/26/2017 ND 46J ND ND ND ND 170J ND 110 ND ND 9100 ND ND ND ND ND 9200 ND 45J 630 ND 12.2 -

FF-05S 10/26/2017 ND ND ND ND ND ND ND ND 89 ND ND 5600 70 ND ND ND ND 5600 ND ND 2700 ND 19.4 -

FF-07D 10/31/2017 ND ND ND ND ND ND ND ND ND ND ND 3400 ND ND ND ND ND 3400 7.4J 1100 91 ND 0.474 0.107

FF-07S 10/31/2017 ND ND ND ND ND ND ND ND ND ND ND 350 ND ND ND ND ND 350 3.2J 150 640 ND 44.2 15.4

FF-09D 11/2/2017 ND ND ND ND ND ND ND ND ND ND ND 820 ND ND ND ND ND 830 ND 1900 11J ND 7.66 8.85

FF-09D dup 11/2/2017 ND 4.5J 5.7J ND ND ND ND ND ND ND ND 780 ND ND ND ND ND 780 ND 1800 ND ND 6.51 8.46

FF-09S 11/2/2017 1.1 0.68J 0.9J ND ND ND ND ND ND 1.5J 0.58J 260 ND ND ND ND ND 240 3.4 80 140 ND 1.28 2.03

GG-06S 11/1/2017 7.8J 29 ND ND ND 26J 88 10 8.9J ND ND 4800 ND ND ND ND ND 4100 17 81 220 ND 0.272 0.205

HH-05D 10/27/2017 ND ND ND ND ND ND ND ND ND ND ND 37000 ND ND ND ND ND 37000 ND 690000 ND ND 19.0 -

HH-05S 10/27/2017 ND ND ND ND ND ND ND ND ND ND ND 11000 ND ND ND ND ND 11000 19J 300 2100 ND 19.3 -

HH-07D 11/1/2017 ND 19J ND ND ND ND 58J ND ND ND ND 4000 ND ND ND ND ND 5000 25 120 190 ND 4.79 0.618

HH-07D dup 11/1/2017 ND 17J ND ND ND ND 63J ND ND ND ND 4200 ND ND ND ND ND 5000 24 110 190 ND 4.14 0.595

HH-07S 11/1/2017 ND ND ND ND ND ND ND ND ND ND ND 6300 ND ND ND ND ND 6400 84J ND 9800 ND 0.27 0.336

JJ-03D 10/24/2017 ND ND ND ND ND ND ND 25J ND ND ND 2200 ND ND ND ND ND 2200 ND ND 1200 ND 11.6 -

JJ-05D 10/27/2017 ND 11J ND ND ND ND ND ND ND ND ND 3900 ND ND ND ND ND 4000 35 780 110 ND 14.1 -

JJ-05S 10/27/2017 ND ND ND ND ND ND ND ND ND ND ND 2100 ND ND ND ND ND 2100 18J 92 570J ND 0.610 -

JJ-07S 11/1/2017 ND ND ND ND ND ND ND ND ND ND ND 7500 ND ND ND ND ND 7600 68J 730 1300 ND 4.86 5.11

LL-03D 10/23/2017 ND ND ND ND ND ND ND 0.6J ND ND ND 79 ND ND ND ND ND 79 ND 76 16 ND 1.54 -

LL-03S 10/23/2017 ND ND ND ND ND ND ND ND ND ND ND 9 ND ND ND ND ND 9 ND ND 6.4 ND 1.44 -

J = estimated

U = not detected

ND = non-detect

VOC = volatile organic compound

PCB = polychlorinated biphenyl

µg/L = micrograms per liter

PCBs

µg/LWell Date µg/L

VOCs
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Table 3
Aerovox Microwell Groundwater Metals and Anions Results

ALKALINITY, 
TOTAL 
(AS CACO3)

DISSOLVED 
ORGANIC 
CARBON METHANE CALCIUM IRON MAGNESIUM MANGANESE POTASSIUM SODIUM SULFIDE

CHLORIDE 
(AS CL)

NITROGEN, 
NITRATE 
(AS N)

SULFATE 
(AS SO4)

mg/L mg/L µg/L

BB-05D 10/25/2017 45.5 1.2 8.5 67900 194J 67300 5020 25700 651000 ND 1180 0.57 158

BB-05S 10/25/2017 102 2.2 170 229000 715 652000 1940 204000 5940000 ND 11100 ND 1460

BB-07D 11/1/2017 44.6 1.3 35 96300 2860 109000 7190 32100 851000 ND 1590 0.088 214

BB-07S 11/1/2017 105 2.3 990 216000 527 575000 4140 174000 4250000 ND 13000 ND 1140

BB-07S dup 11/1/2017 130 2.3 940 205000 559 541000 4570 166000 4150000 ND 7920 ND 1520

DD-05D 10/26/2017 45.8 3.1 620 85300 8560 83300 6500 24500 840000 ND 1410 ND 234

DD-05S 10/26/2017 460 13.1 9000 228000 339 555000 1750 175000 5120000 ND 9270 ND 1320

DD-07D 10/31/2017 46.3 1.1 150 56800 580 74400 7990 28000 610000 ND 1220 ND 158

DD-07S 10/31/2017 57.1 1.1 1300 63800 3820 69600 5420 28700 595000 ND 1090 ND 111

DD-09D 11/2/2017 86.7 2.3 22 270000 132J 865000 3220 261000 6510000 ND 13300 0.1 1790

DD-09S 11/2/2017 256 5.6 5100 124000 147J 210000 334 87200 1630000 ND 3190 ND 168

FF-05D 10/26/2017 60.4 3.5 350 76900 5180 139000 12100 48000 1300000 ND 2220 ND 384

FF-05S 10/26/2017 86 4.7 560 46300 3610 60100 5390 27400 754000 ND 1100 ND 224

FF-07D 10/31/2017 37.5 2 420 102000 16600 163000 9100 63400 1570000 ND 2950 0.12 384

FF-07S 10/31/2017 ‐ 4.6 1500 362000 171J 406000 774 154000 4020000 ND - - -

FF-09D 11/2/2017 82.9 0.72 67 45100 2380 41000 7320 22000 296000 ND 579 ND 88.4

FF-09D dup 11/2/2017 26.4 0.58J 68 46500 2480 42200 7570 22800 301000 ND 530 ND 90

FF-09S 11/2/2017 295 6.8 6600 110000 193 232000 1320 102000 2230000 ND 4020 ND 275

GG-06S 11/1/2017 35.7 3.1 1100 67200 5070 70100 13000 27000 739000 ND 1310 ND 266

HH-05D 10/27/2017 480 3.8 1000 53100 3800 70200 5650 35700 456000 ND 914 ND 122

HH-05S 10/27/2017 1070 22.6 39 269000 80.6J 558000 187 190000 5750000 ND 10500 ND 318

HH-07D 11/1/2017 38.7 1.5 1300 52600 6740 45600 10100 25600 503000 ND 905 ND 147

HH-07D dup 11/1/2017 34.5 1.4 1300 54900 6870 47800 10400 26500 525000 ND 940 ND 148

HH-07S 11/1/2017 102 2.3 600 129000 1140 237000 2840 82100 2180000 ND 3000 ND 355

JJ-03D 10/24/2017 147 7 2300 34900 680 83600 48.6 47200 955000 ND 1540 ND 305

JJ-05D 10/27/2017 70.1 3.4 730 47500 6310 44000 6120 19500 457000 ND 812 ND 201

JJ-05S 10/27/2017 179 3.4 1600 62000 1990 79000 1970 34000 995000 ND 1570 ND 281

JJ-07S 11/1/2017 191 3.3 290 277000 3240 691000 2630 202000 5630000 ND 8580 ND 1060

LL-03D 10/23/2017 102 2.5 120 349000 92.8 1160000 51.3 357000 8760000 ND 17200 ND 2290

LL-03S 10/23/2017 105 2.3 350 354000 475 1150000 48.3 356000 8720000 ND 16600 ND 2310

J = estimated value

mg/L = milligrams per liter

µg/L = micrograms per liter

ND = non-detect

Well Date

Anions

µg/L mg/L

Metals
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Table 4
Aerovox ASB-36 Sediment Results

Depth (ft) Parent 
Material Group Name USCS Gravel % Sand % Fines % Clay %

Moisture 
Content 

%

Ash 
Content 

%

Organic 
Matter %

Bulk 
Density 

(pcf)

Dry 
Density 

(pcf)
pH pH 

(CaCl2)

Specific 
Gravity 
(g/cm3)

Liquid 
Limit

Plastic 
Limit

Plasiticity 
Index

Liquidity 
Index

Sulfide 
(mg/kg)

Sulfate 
(as SO4) 
(mg/kg)

Hydraulic 
Conductivity 

(cm/sec)

0-1.0 Organic 
Marine Organic Silt OH 0 6.5 93.5 ~18 99.8 92.3 7.7 88.98 44.53 6.4 6.2 2.54 109 51 58 0.8 ND 750 1.4E-07

1.0-2.0 Marine Organic Silt with 
Sand OH 0 16.9 83.1 ~19 87.8 91.3 8.7 90.9 48.41 6.1 6.1 2.54 122 49 73 0.5 ND 920 3.2E-07

11.8-12.8 Outwash Poorly graded sand 
with silt and gravel SP/SM 31.1 61.8 7.1 1 11.2 99.9 0.1 141.9 127.6 6.8 6.4 2.65 - non-

plastic - - ND ND -

ft = feet
USCS = unified soil classification system
% = percent
pcf = pounds per cubic foot
CaCl2 = calcium chloride
ND = non-detect
mg/kg = milligrams per kilogram
cm/sec = centimeters per second
g/cm3 = grams per cubic centimeter
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Table 5
Aerovox ASB-37 Sediment Results

Depth (ft) Parent 
Material

Group 
Name USCS Gravel % Sand % Fines % Clay %

Moisture 
Content 

%

Ash 
Content 

%

Organic 
Matter %

Bulk 
Density 

(pcf)

Dry 
Density 

(pcf)
pH pH 

(CaCl2)

Specific 
Gravity 
(g/cm3)

Liquid 
Limit

Plastic 
Limit

Plasiticity 
Index

Liquidity 
Index

Sulfide 
(mg/kg)

Sulfate 
(as SO4) 
(mg/kg)

Hydraulic 
Conductivity 

(cm/sec)

0-1.0 Organic 
Marine

sandy 
organic 
clay

OH 0.4 33.4 66.2 ~10 86.9 94.5 5.5 91.31 48.84 5.8 5.8 2.51 115 40 75 0.6 ND 290 2.2E-06

1.0-2.0 Outwash silty sand SM 10.5 64.3 25.2 ~3 16.6 99.6 0.4 137.8 118.3 5.6 5.4 2.63 Non-
Plastic - - - ND 72 -

7.4-8.4 Outwash

poorly 
graded 
sand with 
silt

SP-SM 7.3 87.3 5.4 ~1 17.3 99.9 0.1 145.3 123.8 5.8 5.6 2.64 Non-
plastic - - - ND 70 -

ft = feet
USCS = unified soil classification system
% = percent
pcf = pounds per cubic foot
CaCl2 = calcium chloride
ND = non-detect
mg/kg = milligrams per kilogram
cm/sec = centimeters per second
g/cm3 = grams per cubic centimeter
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Table 6
Aerovox ASB-38 Sediment Results

Depth Parent 
Material Group Name USCS Gravel % Sand % Fines % Clay %

Moisture 
Content 

%

Ash 
Content 

%

Organic 
Matter %

Bulk 
Density 

(pcf)

Dry 
Density 

(pcf)
pH pH 

(CaCl2)

Specific 
Gravity 
(g/cm3)

Liquid 
Limit

Plastic 
Limit

Plasiticity 
Index

Liquidity 
Index

Sulfide 
(mg/kg)

Sulfate 
(as SO4) 
(mg/kg)

Hydraulic 
Conductivity 

(cm/sec)

0-1.0 Organic 
Marine

organic clay 
with gravel OH 13.6 7.9 78.5 ~17 95.9 89.2 10.8 88.21 45.02 6.5 6.4 2.51 109 42 62 0.8 ND 330 6.4E-08

1.0-2.0 Marine organic clay 
with sand OH 3.2 19.7 77.1 ~17 110.1 90.4 9.6 87.57 41.67 7 6.9 2.44 121 46 75 0.9 ND 330 1.4E-07

12.4-13.4 Outwash
poorly graded 
sand with silt 
and gravel

SP-SM 46.2 46.5 7.3 ~1 9.3 99.8 0.2 143.2 131.1 6.5 6.5 2.68 non-
plastic - - - ND ND -

23.0-24.0 Glacial Till clayey gravel 
with sand GC 49.9 28.9 21.2 ~5 7.5 99.6 0.4 131 121.8 8.1 7.8 2.66 23 14 9 -0.7 ND ND 1.2E-07

ft = feet
USCS = unified soil classification system
% = percent
pcf = pounds per cubic foot
CaCl2 = calcium chloride
ND = non-detect
mg/kg = milligrams per kilogram
cm/sec = centimeters per second
g/cm3 = grams per cubic centimeter
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Table 7
Aerovox Synoptic Water Levels

Water Level 
(ft BTOC)

Top of 
Casing (ft)

Elevation (ft 
NAVD88)

Mid-Screen 
elevation High Tide Low Tide

(ft BTOC) (ft) (ft NAVD88) (ft NAVD88) time time

BB-05D 10/16/2017 1220 5.43 4.202 -1.228 -20.126 0551 1201

BB-05S 10/16/2017 1220 5.16 3.242 -1.918 -15.226 0551 1201

BB-07D 10/16/2017 1300 5.12 4.203 -0.917 -19.3 0551 1201

BB-07S 10/16/2017 1300 4.65 3.44 -1.21 -12.9 0551 1201

DD-05D 10/16/2017 1210 4.71 3.258 -1.452 -13.281 0551 1201

DD-05S 10/16/2017 1210 5.08 3.213 -1.867 -10.281 0551 1201

DD-07D 10/16/2017 1255 6.77 5.869 -0.901 -14.806 0551 1201

DD-07S 10/16/2017 1255 6.67 5.755 -0.915 -10.806 0551 1201

DD-09D 10/16/2017 1315 6.13 4.167 -1.963 -16.305 0551 1201

DD-09S 10/16/2017 1315 5.24 4.15 -1.09 -11.305 0551 1201

FF-05D 10/16/2017 1200 5.68 4.499 -1.181 -12.164 0551 1201

FF-05S 10/16/2017 1200 5.54 3.938 -1.602 -8.164 0551 1201

FF-07D 10/16/2017 1250 4.47 3.277 -1.193 -14.651 0551 1201

FF-07S 10/16/2017 1250 5.71 3.584 -2.126 -11.151 0551 1201

FF-09D 10/16/2017 1310 5.56 4.645 -0.915 -16.956 0551 1201

FF-09S 10/16/2017 1310 6.57 5.122 -1.448 -10.956 0551 1201

GG-06S 10/16/2017 1245 7.08 5.666 -1.414 -12.81 0551 1201

HH-05D 10/16/2017 1155 5.04 4.004 -1.036 -12.972 0551 1201

HH-05S 10/16/2017 1155 5.44 3.628 -1.812 -8.972 0551 1201

HH-07D 10/16/2017 1240 2.64 6.54 3.9 -21.525 0551 1201

HH-07S 10/16/2017 1240 5.69 4.47 -1.22 -10.825 0551 1201

JJ-03D 10/16/2017 1140 3.79 2.579 -1.211 -11.102 0551 1201

JJ-03S 10/16/2017 1140 2.83 2.547 -0.283 -7.602 0551 1201

JJ-05D 10/16/2017 1145 5.77 4.779 -0.991 -21.249 0551 1201

JJ-05S 10/16/2017 1145 5.14 4.302 -0.838 -15.449 0551 1201

JJ-07D - - - 4.533 - -15.817 0551 1201

JJ-07S 10/16/2017 1230 7.77 4.862 -2.908 -10.817 0551 1201

LL-03D 10/16/2017 1130 4.43 3.523 -0.907 -15.892 0551 1201

LL-03S 10/16/2017 1130 4.97 3.378 -1.592 -9.892 0551 1201

BB-05D 11/15/2017 1150 4.45 4.202 -0.248 -20.126 0524 1132

BB-05S 11/15/2017 1150 4.18 3.242 -0.938 -15.226 0524 1132

BB-07D 11/15/2017 1155 4.46 4.203 -0.257 -19.3 0524 1132

BB-07S 11/15/2017 1155 3.78 3.44 -0.34 -12.9 0524 1132

DD-05D 11/15/2017 1145 3.74 3.258 -0.482 -13.281 0524 1132

DD-05S 11/15/2017 1145 3.98 3.213 -0.767 -10.281 0524 1132

DD-07D 11/15/2017 1205 6.1 5.869 -0.231 -14.806 0524 1132

DD-07S 11/15/2017 1205 6.22 5.755 -0.465 -10.806 0524 1132

DD-09D 11/15/2017 - - 4.167 - -16.305 0524 1132

DD-09S 11/15/2017 1210 4.36 4.15 -0.21 -11.305 0524 1132

Water Level  

Well Date Time

ACE-J23-35BG2000-M1-0024 Page 1 of 2 June 2018



Table 7
Aerovox Synoptic Water Levels

Water Level 
(ft BTOC)

Top of 
Casing (ft)

Elevation (ft 
NAVD88)

Mid-Screen 
elevation High Tide Low Tide

(ft BTOC) (ft) (ft NAVD88) (ft NAVD88) time time

Water Level  

Well Date Time

FF-05D 11/15/2017 1140 4.88 4.499 -0.381 -12.164 0524 1132

FF-05S 11/15/2017 1140 4.74 3.938 -0.802 -8.164 0524 1132

FF-07D 11/15/2017 1220 4.61 3.277 -1.333 -14.651 0524 1132

FF-07S 11/15/2017 1220 4.17 3.584 -0.586 -11.151 0524 1132

FF-09D 11/15/2017 1245 4.83 4.645 -0.185 -16.956 0524 1132

FF-09S 11/15/2017 1245 5.62 5.122 -0.498 -10.956 0524 1132

GG-06S 11/15/2017 1135 6.11 5.666 -0.444 -12.81 0524 1132

HH-05D 11/15/2017 1130 4.18 4.004 -0.176 -12.972 0524 1132

HH-05S 11/15/2017 1130 4.51 3.628 -0.882 -8.972 0524 1132

HH-07D 11/15/2017 1225 6.57 6.54 -0.03 -21.525 0524 1132

HH-07S 11/15/2017 1225 4.71 4.47 -0.24 -10.825 0524 1132

JJ-03D 11/15/2017 1120 2.85 2.579 -0.271 -11.102 0524 1132

JJ-03S 11/15/2017 - - 2.547 - -7.602 0524 1132

JJ-05D 11/15/2017 1125 4.91 4.779 -0.131 -21.249 0524 1132

JJ-05S 11/15/2017 1125 4.67 4.302 -0.368 -15.449 0524 1132

JJ-07D 11/15/2017 - - 4.533 - -15.817 0524 1132

JJ-07S 11/15/2017 1235 6.38 4.862 -1.518 -10.817 0524 1132

LL-03D 11/15/2017 1115 3.53 3.523 -0.007 -15.892 0524 1132

LL-03S 11/15/2017 1115 3.91 3.378 -0.532 -9.892 0524 1132

BTOC = below top of casing

ft = feet

NAVD88 = North American Vertical Datum 88
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Table 8
Observed Groundwater Gradients

Well Date Time Water Level 
(ft BTOC)

Top of Casing 
(ft)

Elevation
 (ft NAVD88)

Mid-Screen 
elevation High Tide Low Tide Gradient Notes

LL-03D 10/16/2017 1130 4.43 3.523 -0.907 -15.892 0551 1201 -0.11
LL-03S 10/16/2017 1130 4.97 3.378 -1.592 -9.892 0551 1201
JJ-03D 10/16/2017 1140 3.79 2.579 -1.211 -11.102 0551 1201 0.27
JJ-03S 10/16/2017 1140 2.83 2.547 -0.283 -7.602 0551 1201
JJ-05D 10/16/2017 1145 5.77 4.779 -0.991 -21.249 0551 1201 0.03
JJ-05S 10/16/2017 1145 5.14 4.302 -0.838 -15.449 0551 1201
HH-05D 10/16/2017 1155 5.04 4.004 -1.036 -12.972 0551 1201 -0.19
HH-05S 10/16/2017 1155 5.44 3.628 -1.812 -8.972 0551 1201
FF-05D 10/16/2017 1200 5.68 4.499 -1.181 -12.164 0551 1201 -0.11
FF-05S 10/16/2017 1200 5.54 3.938 -1.602 -8.164 0551 1201
DD-05D 10/16/2017 1210 4.71 3.258 -1.452 -13.281 0551 1201 -0.14
DD-05S 10/16/2017 1210 5.08 3.213 -1.867 -10.281 0551 1201
BB-05D 10/16/2017 1220 5.43 4.202 -1.228 -20.126 0551 1201 -0.14
BB-05S 10/16/2017 1220 5.16 3.242 -1.918 -15.226 0551 1201
JJ-07S 10/16/2017 1230 7.77 4.862 -2.908 -10.817 0551 1201
BB-07D 10/16/2017 1300 5.12 4.203 -0.917 -19.3 0551 1201 -0.05
BB-07S 10/16/2017 1300 4.65 3.44 -1.21 -12.9 0551 1201
HH-07D 10/16/2017 1240 2.64 1.534 -1.106 -21.525 0551 1201 -0.01
HH-07S 10/16/2017 1240 5.69 4.47 -1.22 -10.825 0551 1201
GG-06S 10/16/2017 1245 7.08 5.666 -1.414 -12.81 0551 1201
FF-07D 10/16/2017 1250 4.47 3.277 -1.193 -14.651 0551 1201 -0.27
FF-07S 10/16/2017 1250 5.71 3.584 -2.126 -11.151 0551 1201
DD-07D 10/16/2017 1255 6.77 5.869 -0.901 -14.806 0551 1201 0.00
DD-07S 10/16/2017 1255 6.67 5.755 -0.915 -10.806 0551 1201
DD-09D 10/16/2017 1315 6.13 4.167 -1.963 -16.305 0551 1201 0.17
DD-09S 10/16/2017 1315 5.24 4.15 -1.09 -11.305 0551 1201
FF-09D 10/16/2017 1310 5.56 4.645 -0.915 -16.956 0551 1201 -0.09
FF-09S 10/16/2017 1310 6.57 5.122 -1.448 -10.956 0551 1201
LL-03D 10/23/2017 0900 2.68 3.523 0.843 -15.892 1119 1626 0.06
LL-03S 10/23/2017 0900 2.18 3.378 1.198 -9.892 1119 1626
JJ-03D 10/24/2017 0740 2.09 2.579 0.489 -11.102 1138 1706 -0.04
JJ-03S 10/24/2017 0740 2.19 2.547 0.357 -7.602 1138 1706
JJ-05D 10/27/2017 0735 4.9 4.779 -0.121 -21.249 1354 0643 0.01
JJ-05S 10/27/2017 0735 4.35 4.302 -0.048 -15.449 1354 0643
HH-05D 10/27/2017 1030 3.47 4.004 0.534 -12.972 1354 0643 -0.16
HH-05S 10/27/2017 1030 3.75 3.628 -0.122 -8.972 1354 0643
FF-05D 10/26/2017 1005 3.02 4.499 1.479 -12.164 1307 1843 -0.07
FF-05S 10/26/2017 1005 2.74 3.938 1.198 -8.164 1307 1843
DD-05D 10/26/2017 0800 2.15 3.258 1.108 -13.281 1307 1843 -0.21
DD-05S 10/26/2017 0800 2.72 3.213 0.493 -10.281 1307 1843
BB-05D 10/25/2017 0950 3.34 4.202 0.862 -20.126 1221 1750 0.02
BB-05S 10/25/2017 0950 2.27 3.242 0.972 -15.226 1221 1750
JJ-07D 11/1/2017 1020 3.87 4.533 0.663 -15.817 0600 1159 -0.46
JJ-07S 11/1/2017 1020 6.51 4.862 -1.648 -10.817 0600 1159
BB-07D 11/1/2017 1225 4.58 4.203 -0.377 -19.3 0600 1159 -0.02
BB-07S 11/1/2017 1225 3.97 3.44 -0.53 -12.9 0600 1159
HH-07D 11/1/2017 0740 4.18 6.54 2.36 -21.525 0600 1159 -0.09
HH-07S 11/1/2017 0740 3.02 4.47 1.45 -10.825 0600 1159
GG-06S 11/1/2017 1525 5.23 5.666 0.436 -12.81 0600 1159
FF-07D 10/31/2017 1205 3.98 3.277 -0.703 -14.651 1731 1126 -0.23
FF-07S 10/31/2017 1205 5.08 3.584 -1.496 -11.151 1731 1126
DD-07D 10/31/2017 0930 6.06 5.869 -0.191 -14.806 1731 1126 0.02
DD-07S 10/31/2017 0930 5.87 5.755 -0.115 -10.806 1731 1126
DD-09D 11/2/2017 0735 2.23 4.167 1.937 -16.305 0648 1244 -0.07
DD-09S 11/2/2017 0735 2.55 4.15 1.6 -11.305 0648 1244
FF-09D 11/2/2017 NA NA 4.645 NA -16.956 0648 1244 NA damaged well
FF-09S 11/2/2017 NA NA 5.122 NA -10.956 0648 1244
LL-03D 11/15/2017 1115 3.53 3.523 -0.007 -15.892 0551 1132 -0.09
LL-03S 11/15/2017 1115 3.91 3.378 -0.532 -9.892 0551 1132
JJ-03D 11/15/2017 1120 2.85 2.579 -0.271 -11.102 0551 1132 0.61 potentially silted up
JJ-03S 11/15/2017 1120 0.68 2.547 1.867 -7.602 0551 1132
JJ-05D 11/15/2017 1125 4.91 4.779 -0.131 -21.249 0551 1132 -0.04
JJ-05S 11/15/2017 1125 4.67 4.302 -0.368 -15.449 0551 1132
HH-05D 11/15/2017 1130 4.51 4.004 -0.506 -12.972 0551 1132 -0.01
HH-05S 11/15/2017 1130 4.18 3.628 -0.552 -8.972 0551 1132
FF-05D 11/15/2017 1140 4.88 4.499 -0.381 -12.164 0551 1132 -0.11
FF-05S 11/15/2017 1140 4.74 3.938 -0.802 -8.164 0551 1132
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Table 8
Observed Groundwater Gradients

Well Date Time Water Level 
(ft BTOC)

Top of Casing 
(ft)

Elevation
 (ft NAVD88)

Mid-Screen 
elevation High Tide Low Tide Gradient Notes

DD-05D 11/15/2017 1145 3.74 3.258 -0.482 -13.281 0551 1132 -0.09
DD-05S 11/15/2017 1145 3.98 3.213 -0.767 -10.281 0551 1132
BB-05D 11/15/2017 1150 4.45 4.202 -0.248 -20.126 0551 1132 -0.14
BB-05S 11/15/2017 1150 4.18 3.242 -0.938 -15.226 0551 1132
JJ-07S 11/15/2017 1235 6.38 4.862 -1.518 -10.817 0551 1132
BB-07D 11/15/2017 1155 4.46 4.203 -0.257 -19.3 0551 1132 -0.01
BB-07S 11/15/2017 1155 3.78 3.44 -0.34 -12.9 0551 1132
HH-07D 11/15/2017 1225 6.57 1.534 -5.036 -21.525 0551 1132 0.45
HH-07S 11/15/2017 1225 4.71 4.47 -0.24 -10.825 0551 1132
GG-06S 11/15/2017 1135 6.11 5.666 -0.444 -12.81 0551 1132
FF-07D 11/15/2017 1220 4.61 3.277 -1.333 -14.651 0551 1132 0.21
FF-07S 11/15/2017 1220 4.17 3.584 -0.586 -11.151 0551 1132
DD-07D 11/15/2017 1205 6.1 5.869 -0.231 -14.806 0551 1132 -0.06
DD-07S 11/15/2017 1205 6.22 5.755 -0.465 -10.806 0551 1132
DD-09D 11/15/2017 1210 NA 4.167 NA -16.305 0551 1132 NA DD-09D damaged
DD-09S 11/15/2017 1210 4.36 4.15 -0.21 -11.305 0551 1132
FF-09D 11/15/2017 1245 4.83 4.645 -0.185 -16.956 0551 1132 -0.05
FF-09S 11/15/2017 1245 5.62 5.122 -0.498 -10.956 0551 1132
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1. Introduction 

This report presents the results of a passive sampler survey performed at the New Bedford Harbor 
Superfund Site in 2017 to characterize polychlorinated biphenyl (PCB) concentrations in porewater and 
surface water in the Upper Harbor adjacent to the former Aerovox facility. Passive samplers are devices 
made of organic polymers that are placed in contact with sediment and surface water, ideally with 
sufficient time to allow the target contaminants to reach equilibrium with the sampler (EPA, 2017). After 
deployment, PCB concentrations in the passive samplers were measured using laboratory extraction and 
analysis methods, and the results were used to calculate freely-dissolved PCB concentrations in 
porewater and surface water and PCB flux across the sediment-water interface (SWI). Passive sampler 
survey results will be used by the United States Army Corps of Engineers New England District (USACE 
NAE) and the United States Environmental Protection Agency (EPA) to support remediation planning 
efforts. 

1.1. SITE LOCATION AND 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 adjacent portions of Buzzards Bay. Industrial and urban development surrounding the 
harbor has resulted in sediments becoming contaminated with high concentrations of many pollutants, 
notably PCBs and heavy metals. The source of the PCB contamination has been attributed to two 
electrical capacitor manufacturing facilities that operated between the 1940s and 1970s. One facility, the 
former Aerovox Corporation, is located near the northern boundary of the Site, and the other, Cornell-
Dubilier Electronics, Inc., is located immediately south of the New Bedford Harbor hurricane barrier 
(Figure 1). EPA added New Bedford Harbor to the National Priorities List in 1983 as a designated 
Superfund Site. USACE NAE is responsible for carrying out the design and implementation of remedial 
measures at the site through an Interagency Agreement with EPA. 

1.2.  SCOPE OF WORK 
Freely-dissolved PCB concentrations in porewater and surface water adjacent to the former Aerovox 
facility were measured using polyethylene devices (PEDs). The PEDs consisted of sheets of 25.4 µm 
thick polyethylene spiked with performance reference compounds (PRCs) prior to field deployments to 
allow assessment of the degree of equilibrium between the PED and the porewater or surface water 
achieved during deployment. PEDs were deployed at 22 stations near the former Aerovox facility (Table 
1, Figure 2). The stations were generally positioned on a 100-foot grid, with several stations added in 
areas of suspected groundwater flux and areas with high PCB concentrations in adjacent upland soil. The 
PEDs were deployed across the SWI to obtain a porewater and surface water measurement at each 
station. Details of the sampling site selection and PED deployment and recovery are described in the 
Aerovox Passive Sampler Survey Draft Final Field Sampling Plan (FSP) (Battelle, 2017a). 

2. Methods 

The field, laboratory, and data analysis methods used for the passive sampler survey are summarized 
below. There were no deviations from the methods described in the FSP (Battelle, 2017a) except in the 
selection of a mass transfer model for non-equilibrium correction of the calculated porewater and surface 
water concentrations. This deviation is described in detail in Section 2.4.1. 

2.1. PED PREPARATION 
PEDs were prepared for deployment in Battelle’s Norwell, Massachusetts laboratory as described in the 
FSP (Battelle, 2017a). Briefly, 14 x 40-cm (5.9 x 15.7-in) polyethylene sheets (25.4 µm thick) were 
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precleaned with solvents, then spiked with four PRCs: PCB-38, PCB-78, PCB-79, and PCB-186. PEDs 
were then mounted in solvent-cleaned stainless steel frames, wrapped in aluminum foil, packed in zip-
lock bags and stored frozen until deployment. Two PEDs from each spiking batch were retained at the 
laboratory for determination of the initial PRC spiking loads. 

2.2. FIELD METHODS 
PEDs were deployed from Battelle’s Research Vessel Gale Force, a 20-foot pontoon boat. PED frames 
were pushed halfway into the sediment using a pole with a custom-designed PED frame hold/release 
mechanism. A small buoy was attached to each PED frame using a thin floating polypropylene line to 
facilitate retrieval. 

PEDs were retrieved by gently pulling on the line. If excess sediment was present, the frame was gently 
rinsed with site water. The PEDs were photographed, then wrapped in aluminum foil together with the 
frame, packed in zip-lock bags and placed on ice in a cooler until being transferred to the laboratory 
where they were stored frozen until processing. 

Field quality control (QC) activities are described in Section 2.5. 

2.3. LABORATORY ACTIVITIES 

2.3.1.  PED Sectioning 

The PEDs were unwrapped from aluminum foil, carefully examined to determine the position of the SWI 
before sectioning, and then photographed. The location of the SWI was determined by noting the area of 
biofouling, which was assumed to indicate water column exposure. The goal was to cut two sections from 
each PED: the 6-inch interval above the SWI (surface water sample) and the 6-inch interval below the 
SWI (porewater sample). Sectioning results are summarized in Section 3.2.1.  

2.3.2.  PED Extraction and Analysis 

PED extraction and analysis followed Battelle’s internal standard operating procedure with modifications 
as described in the FSP (Battelle, 2017a). Each PED section was placed in a glass extraction container, 
spiked with PCB surrogate internal standards, and extracted three times with hexane. The combined 
extracts were dried over sodium sulfate, concentrated, and cleaned as needed using alumina and size 
exclusion chromatography. The final extract was further concentrated and spiked with internal recovery 
standards prior to analysis for 139 PCB congeners plus four PRCs. The target analyte list is provided in 
the Uniform Federal Policy Quality Assurance Project Plan (UFP-QAPP) Addendum Worksheet #15 
(Battelle, 2017b). The 139 congeners represent 95% or more of the PCBs in the environment and include 
the congeners found in the nine major Aroclor formulations. Post-extraction, PEDs were dried and 
weighed to five decimal places for data reporting purposes. All data reported from the laboratory were in 
nanograms per gram (ng/g) of PED. 

2.4. CALCULATIONS 
The goal of the calculations was to convert the PED PCB concentrations to freely-dissolved porewater or 
surface water PCB concentrations. The concentration gradient between the porewater and the surface 
water was then used to calculate the PCB flux across the SWI.  

2.4.1. Freely Dissolved PCB Concentrations 

The fractional equilibration between the PED and the surrounding porewater or surface water was 
calculated from the loss of PRCs during the deployment to determine whether PEDs reached equilibrium 
with the sampled water. As described in the FSP (Battelle, 2017a), a sample would be considered at 
equilibrium if the fractional equilibrations exceeded 0.9. Because equilibrium of all four PRCs was only 
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achieved by one sample (porewater part of the PED from station ADP-JJ-07), it was necessary to 
equilibrium-correct all of the data1. 

According to the FSP (Battelle, 2017a), a diffusion model and a first order model would be used to 
calculate porewater and surface water PCB concentrations, respectively. However, fractional 
equilibrations of over 0.9 were achieved by at least one PRC in about 89% of the samples, and were 
achieved by two or more PRCs in about 36% of the samples. While high fractional equilibrations are 
generally advantageous as they decrease the potential for error associated with the data correction, PRC 
data with fractional equilibrations of over 0.9 should be excluded from the mass transfer model when 
using the diffusion model (Gschwend et al., 2014). Omitting these data would result in PRC corrections 
for some samples based only on three or fewer PRCs, which potentially would increase the data 
correction error.  

For that reason, a different, more suitable mass transfer model was selected. The sampling rate model 
(Rusina et al., 2010) allows inclusion of all PRC data, even those with fractional equilibrations of over 0.9, 
therefore increasing confidence in the accuracy of the PRC corrections. The model is suitable for both 
porewater and surface water samples, eliminating the need to use two different models. For comparability 
among samples, the sampling rate model was used for all surface water and porewater data. 

To obtain water concentrations from non-equilibrium passive sampling data, the sampling rate was first 
determined from the loss of PRCs during PED deployment. The sampling rate (Rs) is controlled by a 
range of environmental factors, including water flow velocity, temperature, and the degree of biofouling on 
the sampler’s surface (Rusina et al., 2010). Experimentally-measured retained fractions of PRCs were 
used to determine the parameters of the modeled retained fraction (fmodeled) which is considered a 
continuous function of the PED-water partition coefficient (KPED) and Rs (Booij and Smedes, 2010): 

݂ௗௗ ൌ exp	൬െ
ܴ௦ ∙ ݐ

ாܭ ∙ ݉ா
൰ 

where t is the exposure time, mPED is the weight of the PED, and Rs is equal to (Rusina et al., 2010): 

ܴ௦ ൌ  .ସିܯܣܨ

where FA is an adjustable parameter or proportionality factor that also included factors to adjust the units, 
and M is the molecular weight. The FA parameter was fitted to minimize the sum of squares difference 
between the modeled and experimental values using the unweighted nonlinear least-squares method 
(Booij and Smedes, 2010) 2. 

After calculating the Rs, degree of equilibration (DEQ) of each PCB congener was calculated as: 

ܳܧܦ ൌ 1 െ ݂ௗௗ 

  

                                                      
1 Even though the porewater sample from station ADP-JJ-07 was at equilibrium and it was not necessary to correct it, 
the data were still corrected for greater internal consistency. The corrected and uncorrected (DEQ = 1) congener data 
for this sample resulted in practically the same total PCB concentration (4,812 vs. 4,816 ng/L, respectively) because 
the correction was minimal. 
2 Customizable spreadsheet with least-squares fit calculation formula was obtained from rs.passivesampling.net. 
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Equilibrium water concentrations of each congener (Cw∞) were then calculated through simple scaling of 
the obtained concentration of each congener in PED at the end of exposure period (CPED,t) using the 
PED-water partition coefficient and the degree of equilibration: 

௪ஶܥ ൌ
ா,௧ܥ

ாܭ ∙ ܳܧܦ
 

2.4.2.  PCB Flux 

Diffusive flux (F) of total dissolved PCB3 across the SWI was calculated as described in the FSP (Battelle, 
2017a) using first Fick’s law, following the method described by Fernandez et al. (2014): 

ܨ ൌ െ
௪ܦ
ߜ

ሺܥ௪ െ  ௐሻܥ

where Dw is the average PCB diffusivity in water, δBL is the boundary layer thickness, CW is the total PCB 
concentration in surface water, and CPW is the total PCB concentration in porewater. CW and CPW were 
calculated by summing equilibrium concentrations of all analyzed PCB congeners calculated using the 
methods described in Section 2.4.1. Dw for total PCB was calculated as an average of diffusion 
coefficients for each congener, which were calculated using equation from Schwarzenbach et al. (1993). 
The value of Dw used in this survey was 4.52 × 10-6 cm2/s. Boundary layer thickness for passive samplers 
in the water column is typically in the range of 50 to 500 µm, depending on the water flow conditions 
(Apell et al., 2015); in this survey, the value of 200 µm (Fernandez et al., 2014) was used. Positive value 
of F indicates flux from sediment into the water column, while negative F indicates flux from the water 
column into the sediment. 

2.5. QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
Field QC procedures included global positioning system (GPS) calibration checks and collection of a trip 
blank. The GPS calibration was checked twice daily before and after deployment and recovery trips; the 
results were recorded in the Summary of Daily Field Activities log. The trip blank was a PRC-spiked PED 
in a metal frame transported to the field during deployment and recovery, where it was unwrapped from 
the aluminum foil and exposed to the air for about the same amount of time as it takes to deploy/recover 
a PED.  

Routine laboratory QC samples consisted of a method blank, a laboratory control sample (LCS) and 
laboratory control sample duplicate (LCSD), surrogate recovery standards, and internal standards. The 
frequency and measurement performance criteria were as defined in Battelle (2017b) for PCB congeners 
in solid samples (Worksheets #12 and #28). The analytical results were validated by Battelle’s 
subcontractor, Environmental Data Validation, Inc. (EDV), for validation at the Tier 1 Stage 2A level using 
the following guidelines: 

 EPA New England Environmental Data Review Supplement for Regional Data Review Elements 
and Superfund Specific Guidance/Procedures, April 2013 (EPA, 2013); and 

 EPA Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review, June 2008 (EPA, 2008) 

All water concentration and flux calculations were verified by Battelle’s project quality assurance (QA) 
officer. 

                                                      
3 Total dissolved PCB was calculated as the sum of 139 congeners with non-detects counted as zeros. 
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3. Results 

3.1. FIELD SUMMARY 
PEDs were deployed on July 11, 2017 and were successfully retrieved from all 22 stations on August 14, 
2017 after a 34-day deployment. Field logs are provided in Appendix A. 

3.2. LABORATORY SUMMARY 

3.2.1. PED Sectioning 

Most PEDs were heavily biofouled above the SWI and clear below the SWI (Figure 3). The sections of 
PEDs above the SWI were cleaned using Kimwipes and Milli-Q water (i.e., ultrapure water of resistivity 
18.2 MΩ·cm at 25 °C) to remove biofouling. The sections below the SWI were cleaned in the same 
manner but only where black residue was present. PED inspection and processing observations are 
summarized below. 

PED insertion depths were within approximately 1 inch of the target depth. A few PEDs had only light 
biofouling (Stations ADP-BB-07, ADP-DD-09, ADP-FF-07, ADP-HH-07 and ADP-JJ-07; see Figure 4). On 
some PEDs, black-colored deposits or stains (spots) were visible on the metal frames or on the plastic 
itself, either below or near the SWI. Deposits located below the SWI had a sulfide odor and were wiped 
off with a Kimwipe (in most cases some discoloration remained) prior to sectioning for analysis. Patchy 
deposits located immediately above the SWI on one PED (Station ADP-DD-04) had a sulfide and slight 
hydrocarbon odor (Figure 5). This stained section of PED (about 1 inch thick) was not included in the 
sample for analysis because it was not believed to be representative of the water column (the stained 
section was archived instead). Narrow sections (about 0.5- to 1.0-inch thick) were also excluded from 
several other PEDs with similar staining immediately above the SWI (Stations ADP-GG-05, ADP-HH-07, 
and ADP-JJ-07), and from two PEDs where the exact position of the SWI was not clear due to a 
gradational color transition (e.g., PEDs from Stations ADP-FF-04 and ADP-HH-05; see Figure 6). 

The PED from Station ADP-JJ-05 had a sharp SWI, but the SWI was oriented at an angle of about 45 
degrees to the frame (Figure 7). Two other PEDs showed signs of initial upright insertion with subsequent 
tilting of the PEDs and equilibration at an angle (Stations ADP-BB-07 and ADP-DD-07; see Figure 8). The 
triangular parts of the PED that were believed to be exposed to both porewater and surface water during 
the deployment were archived. Sections that appeared to be exposed only to porewater or only to surface 
water were sectioned for analysis. The data are considered to be usable despite the apparent movement 
of the samplers during the deployment.  

One PED (Station ADP-EE-04) had only minimal biofouling above the SWI, suggesting that the PED may 
have been pulled out of the sediment and laid flat on the sediment surface for most of the deployment 
period, or something inhibited the development of biofouling at this location (Figure 9). This PED was 
sectioned into two 6-inch intervals above and below the SWI. 

3.2.2.  Laboratory Analysis 

The results of laboratory analysis of the PED extracts in ng/g of PED are provided in Appendix B. The 
extracts required dilution due to high levels of PCB contamination in the sampled area.  

3.3.  QA/QC SUMMARY 
Seven PCB congeners were detected in the trip blank at concentrations above the method detection limit. 
However, the PCB concentrations in the trip blank were two to five orders of magnitude lower than the 
concentrations in the post-deployment PEDs; therefore, contamination of the PEDs during transport and 
deployment did not affect the final results. The other 132 congeners were not detected in the trip blank.  
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All laboratory-based QC sample results met the UFP-QAPP criteria, with the exception that one to two 
congeners (out of 139) were recovered slightly above the acceptance limits in two of the three LCS/LCSD 
pairs and the relative percent difference between LCS/LCSD recoveries were above the acceptance limits 
by up to 20 percent in one of the three LCS/LCSD pairs. In addition, one of the two surrogate recovery 
standards (PCB-34) was recovered above the acceptable range for all field-deployed PEDs but within 
normal range for unexposed PEDs, the trip blank and all laboratory-based QC samples. The fact that only 
field-deployed samples were affected indicates that the issue is sample-related, and not an analytical 
problem. Overall, results from the field- and laboratory based QC samples indicate that the sampling and 
analytical methods were in control and that the data are useable. 

Data validation results confirmed that, in general, sample analysis was in control. LCS percent recovery 
or LCS/LCSD RPDs exceeded the QAPP criteria in two analytical batches. Validation U or UJ qualifiers 
were applied to affected congener results.  Surrogate percent recoveries exceeded the QAPP criteria in 
all three analytical batches. Validation J qualifiers were applied to affected congener results.   

3.4. EQUILIBRIUM WATER CONCENTRATIONS 
A summary of the PCB congener data used to calculate the equilibrium water concentrations is provided 
in Appendix C. Appendix C contains the PED concentration data that were used in further data analyses, 
initial and final PRC concentrations, fractional equilibrations of PRCs, calculated porewater and surface 
water concentrations (by congener), and congener octanol-water partition coefficients (Kows) and PED-
water partition coefficients (KPEDs).  

As expected, fractional equilibrations of PRCs were inversely proportional to the compound’s octanol-
water partition coefficient: the less hydrophobic PRCs (e.g., PCB-38) achieved higher fractional 
equilibrations than the more hydrophobic PRCs (e.g., PCB-186). This trend was evident in most 
porewater and surface water samples (Appendix C). 

Even though sample-to-sample variability in the fractional equilibrations was low across the survey area, 
each sample was evaluated separately to provide a correction most appropriate to the specific 
environmental conditions experienced by each PED. Fractional equilibration of PEDs in surface water 
depends on the degree of biofouling (significant variation was evident as shown in Figures 3 through 9 
and Table 1), water temperature, and flow conditions. In porewater, equilibration rates are mostly 
dependent on sediment properties such as porosity, tortuosity, or organic carbon content; physical 
disturbance of the sediment by wave action or bioturbation; and porewater chemistry. 

The freely-dissolved total PCB concentrations for porewater and overlying surface water samples are 
presented in Table 1 and mapped in Figures 10 and 11 4. Surface water concentrations were similar 
throughout the area (as expected for a well-mixed water body), ranging from 1,690 to 3,480 ng/L and with 
an average value of 2,750 ± 443 ng/L. Porewater values had significantly more spatial variability, with 
dissolved total PCB concentrations from 1,810 to 36,900 ng/L and with an average of 8,420 ± 8,810 ng/L. 
The highest porewater concentrations correspond to the sampling stations in the areas that were not 
previously dredged (higher elevation areas on bathymetric map in Figure 10). The six stations with the 
highest porewater concentrations (exceeding 10,000 ng/L) were ADP-BB-05, ADP-CC-07, ADP-DD-04, 
ADP-DD-07, ADP-HH-05, and ADP-JJ-05.  

3.5. PCB FLUX 
The results of the calculations of the diffusive flux of dissolved total PCB are presented in Table 1 and 
Figure 125. At five of the 22 sampling stations, the calculated flux had a slightly negative value (from -3.05 
to -25.3 mg/m2/yr) indicating near-static conditions or possible downward flux from surface water into the 
sediment porewater. At the remaining 17 stations the flux was positive (ranging from 5.04 to 2,380 

                                                      
4 All concentration values are rounded to three significant figures. 
5 All flux values are rounded to three significant figures. 
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mg/m2/yr), indicating that the PCBs are diffusing from the porewater into the overlying water. Because of 
the relatively uniform concentration of PCBs in the surface water throughout the surveyed area, the flux 
values are mostly driven by the variation in the porewater concentrations. Very strong correlation between 
flux values and the porewater concentrations was observed (R2 = 0.998). The areas with the highest flux 
correspond to the undredged parts of the harbor where high porewater concentrations of PCBs were 
detected (see Section 3.4). 

The PCB flux estimate for Station ADP-EE-04, where the PED showed minimal biofouling above the SWI, 
was relatively low; however, the porewater and surface water PCB concentrations were similar to results 
from nearby stations. The results for ADP-EE-04 are considered usable because the evidence of potential 
disturbance of the PED during deployment is inconclusive.  

4. Summary 

A passive sampler survey was conducted in the Upper Harbor adjacent to the former Aerovox facility to 
characterize freely dissolved PCB concentrations in porewater and surface water and PCB flux across the 
SWI. Total PCB concentrations in the surface water were similar throughout the survey area (as expected 
from a well-mixed system), and ranged from 1,690 to 3,480 ng/L. Total PCB concentrations in the 
porewater were more spatially variable, and ranged from 1,810 to 36,900 ng/L. The highest porewater 
concentrations corresponded to sampling stations in areas that were not previously dredged. Diffusive 
flux of dissolved total PCB occurs from the surface water down into the sediment porewater at five of the 
survey locations, ranging from -3.05 to -25.3 mg/m2/yr. Diffusive flux of dissolved total PCB occurs from 
the porewater into the overlying water at 17 of the survey locations, ranging from 5.04 to 2,380 mg/m2/yr. 
Flux values correspond strongly with the porewater concentrations, and areas of the highest flux 
generally correspond to undredged areas of the harbor where higher porewater concentrations of PCBs 
were measured.  
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Figure 1. Location of the former Aerovox facility within the New Bedford Harbor. 
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Figure 2. PED Deployment Locations. 
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Figure 3. Laboratory Picture of PED Prior to Sectioning. Station ADP-BB-05. Heavy Biofouling 
Above the SWI. 
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Figure 4. Laboratory Picture of PED Prior to Sectioning. Station ADP-DD-09. Light Biofouling 
Above the SWI and Dark Sulfide Deposits Below the SWI. 
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Figure 5. Laboratory Picture of PED Prior to Sectioning. Station ADP-DD-04. PED with Patchy, 
Black Deposits near the SWI; Deposits Had Hydrocarbon Odor. 
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Figure 6. Laboratory Picture of PED Prior to Sectioning. Station ADP-FF-04. PED with 
Gradational Color Change Over the SWI. Section Between the Dashed Lines Was Not Included 
in the Surface Water or Porewater Samples Sectioned for Analysis. 
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Figure 7. Laboratory Picture of PED Prior to Sectioning. Station ADP-JJ-05. PED with Angled 
but Sharp SWI. 
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Figure 8. Laboratory Picture of PED Prior to Sectioning. Station ADP-DD-07.  PED That 
Was Initially Inserted Vertically (Color Change Visible along the Horizontal Dashed Line) 
but Was Subsequently Tilted (New Interface Marked by the Diagonal Dashed Line). The 
Two Triangular Sections That Were Exposed to Both Surface Water and Porewater Were 
Not Included in the Samples for Analysis, but Were Archived. 
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Figure 9. Laboratory Picture of PED Prior to Sectioning. Station ADP-EE-04. PED Appears to 
Have Been Pulled out of the Sediment and May Have Laid Flat on the Sediment Surface or 
Biofouling Was Inhibited by Environmental Factors at the Site. The Dashed Line Indicates the 
SWI Location at the Time of Deployment. 
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Figure 10. Total Dissolved PCB in the Top 6 Inches of Porewater near the Former Aerovox 
Facility. 
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Figure 11. Total Dissolved PCB in the Bottom 6 Inches of Surface Water near the Former 
Aerovox Facility. Note: the Scale (Circle Size) is Different Than in Figure 9 to Better 
Represent Spatial Variability of the Data. 
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Figure 12. Diffusive Flux of Total Dissolved PCB Across the Sediment-Water Interface near 
the Former Aerovox Facility. Negative Flux Values Indicate Flux from Water Column Down 
into the Sediment; Positive Flux Values Indicate Flux from Porewater up into the Water 
Column. 
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Table 1. Location of the Sampling Stations and the Results of Surface Water, Porewater, and Flux Calculations. Results Rounded to 
Three Significant Figures. 

Station ID 

Northing Easting  Sediment 
surface elevation PED Conditions at Recovery 

Surface water 
Total PCB  

 (ng/L) 

Porewater  
Total PCB 

(ng/L) 
PCB Flux 
(mg/m2/yr) 

NAD83, MA State Plane (ft) NAVD88, MA 
State Plane (ft) 

Sediment-
water 

interface 
angle 

Degree of PED 
Biofouling 

ADP-BB-05 2707120.0 815680.2 -3.9 horizontal heavy 2,300 19,800 1,240 
ADP-BB-07 2707122.3 815790.2 -8.0 ~ 45 deg. light 1,690 2,420 52.0 
ADP-CC-04 2707066.6 815629.9 -5.3 ~ 10 deg heavy 2,420 6,250 273 
ADP-CC-05 2707064.9 815685.7 -6.3 horizontal moderate 2,980 2,620 -25.3 
ADP-CC-07 2707069.0 815791.1 -4.9 ~20 deg moderate 2,660 19,700 1,220 
ADP-DD-04 2707011.5 815635.7 -5.5 horizontal moderate 2,880 14,400 817 
ADP-DD-05 2707015.4 815684.8 -7.0 horizontal moderate/heavy 2,170 2,130 -3.05 
ADP-DD-07 2707015.2 815786.6 -5.3 ~ 60 deg. moderate 3,090 15,900 908 
ADP-DD-09 2707013.9 815893.3 -7.1 ~ 10 deg. light 2,760 5,090 166 
ADP-EE-04 2706957.5 815638.1 -5.1 horizontal minimal 3,430 3,500 5.04 
ADP-FF-04 2706909.1 815633.4 -5.1 horizontal heavy 2,900 4,230 94.9 
ADP-FF-05 2706909.5 815683.6 -5.9 horizontal heavy 2,750 6,130 240 
ADP-FF-07 2706912.6 815790.2 -7.7 horizontal light 2,760 2,630 -9.11 
ADP-GG-04 2706858.0 815632.8 -7.8 horizontal moderate 3,390 3,610 15.4 
ADP-GG-05 2706858.8 815684.3 -7.1 horizontal heavy 2,840 4,270 102 
ADP-HH-05 2706805.2 815681.9 -5.9 horizontal moderate/heavy 3,020 18,200 1,080 
ADP-HH-07 2706805.4 815787.5 -7.3 horizontal light 3,020 3,900 63.2 
ADP-JJ-03 2706701.3 815581.7 -4.2 horizontal heavy 2,120 1,810 -22.0 
ADP-JJ-05 2706700.4 815683.7 -4.7 ~ 45 deg. heavy 3,480 36,900 2,380 
ADP-JJ-07 2706704.2 815789.8 -8.6 horizontal light  2,920 4,810 135 
ADP-LL-02 2706596.3 815534.2 -4.8 horizontal moderate 2,430 2,170 -18.0 
ADP-LL-03 2706596.3 815583.3 -5.6 horizontal moderate 2,530 4,750 158 

 



Appendix A: 

Field Log Sheets 



I DEPLOYMENT loate: I I 'T '-> lv '2,...0 I -,... Staff initials: ~. M-1/U=". ~F 

.. essel: ('.,4u Fo'f&.G<. !Buoy Number: I Station ID: AO P- L.L- .... e>'2--

Recorder: P<3l. ~ime of Deployment local): 0! '2.lf 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

'2.,'f ()'S-9'=,. 2., t a, s--53'-l. -z 11 0. ~ 1./L( H:o.DC..3- V: o , o'f, 

Water depth (ft): 
S.1-

Predicted Tidal Height (ft.): 
J.#JL( 

PED ID(s): l+0~2 0ASDl'l- Sample ID(s): 1~0,~SAS01z (j) 

p_, ?6-APl'- t L- P 'L 

Comments I Observations: ft) 11,1/1.- l'P~ II 7.,/.., 2-o 1 'l' 

ime of Recovery local): ~o oz_ 

Easting: Elevation (ft.): DGPS Accuracy (ft): 

ater depth (ft): 

PED ID(s): 
1-?0b"l 8 ltS' o t "L 

Sample ID(s): 
P- J:}-(, -ADP- t-L- 02 

Comments I Observations: 



J DEPLOYMENT IDate: l l 'T..ily ~ 1-f- Staff initials: PB£. c./\J F M.._;: 

1essel: G,,. ,~ \c.,,c;c_ lsuoy Number: .l.. Station ID: A .OP - u.. - o3 

Recorder: 'i'lbc.. ~ime of Deployment local): oB3S 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

;J':fOl,S-91., 2!:-:f Bt"SBS.'?,2., (). 8'il H: ,.ory V: 0 . ,.,_s-
Water depth (ft): 

b. 5 
Predicted Tidal Height (ft.): 

~-~l 
PED ID(s): 

r?ob~SA-So1~ 
Sample ID(s): 

?- Fl- G-J4bf-LL- 0 J 
Comments I Observations: 

RECOVERY IDate: 14 A-UC!> AD (=t Staff initials: M~F I (Jfh/ 

Vessel: ('... P.rt , 'J==oQ...( O.. ~ lsuoy Number: ~ Station ID: ~bP• L.&.• 0 ... 

Recorder: Pfb/ ~ime of Recovery (local): o9.r8 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

rO H: v: 

r Water depth (ft): Predicted Tidal Height (ft.): 
" 
PED ID(s): 1?0(,2 €'1$0/3' - Sample ID(s): 

P- t-=tG-ADP-Ll-o~ 
Comments I Observations: 

17) Nt>-r ~ut'l-01r-" ()~ I'/~-:. ~ I'¢ ., 



I DEPLOYMENT !Date: 11 ~(.,, 2.a1-i Staff initials: C,'1rF ~/Lt: l'IU. 
fessel: C, c.-tL - !Buoy Nu,;,ber: .~ Station ID: AD p . :TT. 03 t"o re..&. 

Recorder: Pe.~ ~ime of Deployment local): 012s 

Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

'J. + o (. ~o I • '.!) f 5' e,s~s>• .?-t, ~. 0 Cl"l.. H: o .os, V: o. 11&.f 

Water depth (ft): 
t. t.. Predicted Tidal Height (ft.): 

?,. . $ ,z._ 
PED ID(s): Sample ID(s ): , ~ o, ~e AS o ,, /J- /":} (:,- J1t>/J- T.T- o 3 
Comments I Observations: 

RECOVERY IDate: 14 AU~ .:lo,~ Staff initials: PBC/ µ~,:-
Vessel: t-,1}(~ H>RLQ- !Buoy Number: :"\ Station ID: frb p - :r~ -o 3 

Recorder: PfbL ~ime of Recovery (local): o9S-tf 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 
,- H: v: 

Water depth (ft): Predicted Tidal Heinht tft \· 
( ' 

PED ID(s): 
1 ?-D t, 1. 8 -1 .s o II 

Sample ID(s): 
f- 11&- itDP- J:f- D::?, 

Comments I Observations: 



_.essel: 
Recorder: f716 <. 
Northing: 

1, 'r-0 (,, t-bb -'-IL/I 

ater depth (ft): ~ ,. 

Easting: 

8 IS"o B "3. Tl/l-

Predicted Tidal Height (ft.): 
3>. 'a'l-

Station ID: A pp_ ;r 

DGPS Accuracy (ft): 

H: "·O'f ;L V: o.or,7 

PED ID(s): I 'i06.l. 8 Jtg C I 0 Sample ID(s): 

f- ,,,-1:,- ;4-bP- rr- DS' 
Comments / Observations: 

RECOVERY Date: I 
~ Buo 

Easting: DGPS Accuracy (ft): 
H: V: 

ater depth (ft): Predicted Tidal Height (ft.): 

PED ID(s): Sample ID(s): 
f- l1~ - JfDf- ~J" - t>S 

Comments / Observations: 



DEPLOYMENT 
vessel: 
Recorder: 
Northing: 

I () . \ 

PED ID(s): 

Comments I Observations: 

RECOVERY 

Vessel: GiOrLt.... rv~r, 
Recorder: PR>L 
Northing: 
.,. 

Water depth (ft): 

-
PED ID(s): 

l ~ oL. 1.. A ,:\ 5 oc 4 
Comments I Observations: 

Date: I 

Easting: 

Predicted Tidal Height (ft.): 
3 .toS"" 

Sample ID(s): 

Staff initials: 
Station ID: /IDP- ;:r:::r- O 

DGPS Accuracy (ft): 

H:,,. b V: o,or8 

P- l1G-4DP- .r~-o -:t-

!Date: I Ll J\-u' ...'.) r'I <"f- Staff initials: fB£. 
!Buoy Number: £ Station ID: A-OP - ~.r-•o-::J 

~ime of Recovery (local): 044.S-
Easting: Elevation (ft.): DGPS Accuracy (ft): 

I ,. V . 

Predicted Tidal Height (ft.): 

Sample ID(s): 

P- 1-:f (:;, - 14-DP- 3"" ::r-o ~ 



l DEPLOYMENT !Date: 11 T...,l"' Staff initials: Hltf PW t tJF 
. , essel: C:, ALL ~IL'-<-. !Buoy Number: fo Station ID: APP- H1-t-os 
Recorder: P~c ~ime of Deployment local): D9~~ 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

.2 7-c,b ~OS-:\ q o ~lS-68l. °ft/2. I. -::;,P, H:l).oyr V: b.0~'4 

Water depth (ft): Predicted Tidal Height (ft.): 
-+ -1- "3,. ~, 

PED ID(s): 19-0 ,~ 8 A So 8 Sample ID(s): 

:P-1'16- ~t:R- tf 1-i - oS: 
Comments I Observations: 

RECOVERY Staff initials: ~L 
Station ID: lil>f>- Hl-(-o.s-

Northing: Easting: DGPS Accuracy (ft):_ 
-----------t---------r---------iR: V: 

ater depth (ft): Predicted Tidal Height (ft.): 

PED ID(s): Sample ID(s): 
1'1obl. <BJ4~o9 P- l~b -l)i)P- fl H-~ 

Comments I Observations: 



DEPLOYMENT Date: I \ 
vessel: Buo 
Recorder: f rb 
Northing: DGPS Accuracy (ft): 

':f Ob805. L\l.{7 H: o.o'f? V: o.ns 

ater depth (ft): ~ 
,.5 Predicted Tidal Height (ft.): 

PED ID(s): 
11-06~B ~s. 001-

Sample ID(s): 

P- I 7- G- J>f .. #I-/, t) 1-
Comments I Observations: 

RECOVERY IDate: I ij Au" 0..0 r ":/ Staff initials: t'Bl.- M /LF 
Vessel: G~l.L Fo rC.L lsuov Numb~r: + Station ID: '1t,f-llH·o'1-
Recorder: Pt!>t__ ~ime of Recovery (local): OC/'s r 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

(I) H: V: 

Water depth (ft): Predicted Tidal Heiaht tft \· 
-

PED ID(s): Sample ID(s): 
/-::/ob-,,SA5oo7- P- 1:;-G- lfDf-HH-01-

Comments I Observations: d> NtJr /u.c.~O /Jt;l I l/ 1111 ~ ~ r-~-



I DEPLOYMENT IDate: JI °J..,\.., 20 \"'l- Staff initials: Pac. 
✓essel: C,Ar\~ ~ !Buoy Number: a Station ID: At, p _ c;, e, - 0 ~ 

Recorder: PR>t ~ime of Deployment local): I D1S 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

;). t D ~ ~ ; 8 . £,,._~ 8 l~GBl{. ~'='1.. \.c'.\5'?> H: o. oi.cs V: ().O':f~ 

Water depth (ft): q Predicted Tidal Height (ft.): 
. I '!:;. . 8 +-

PED ID(s): 
11-0~ ;;0A-S. 005 

Sample ID(s): 
P- l"t-C, - 11l=>P- &G- 05 

Comments I Observations: 

RECOVERY IDate: I y A---u' .1 () Ir Staff initials: f lbl / ft-11LF 
Vessel: G A-l..L Ftlr~~ lsuoy Number: e Station ID: lt!>f- e:,e:,- 05 
Recorder: t '& L ~ime of Recovery (local) : o B:iL/ 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

H'. V. 

Water depth (ft): 
......... Predicted Tidal Heiaht (ft.): (j) 
~ 

PED ID(s): Sample ID(s): 
1"1Db~~t\-SOD5 p .. (-g.6-'4DP--&G-D6 

Comments I Observations: 
ID Ne::r- .~•.1 .... - ...... -- PlbL N( .14-TJtf!.. 1.-1:J 1"1--

I V 



I DEPLOYMENT IDate: 11 J" h., '2.-0l'l-- Staff initials: P,ill . lAJF M.ni='. 

,essel: O-:A-l12. ~rec !Buoy Nu'mber: 9 Station ID: lt"bP· Ga, -au.. 
Recorder: (.:::>(bl_ ~ime of Deployment local): ' J ri ;J... 5 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

;)_-:,..o b851--.'iq~ e, s G'3;;i... 9oio ~- \o-:}- H: o. 01(5 V: o. O'l '?. 

Water depth (ft): 
Cl, 9 Predicted Tidal Height (ft.): 

3.~ 
PED ID(s): 

\ "t- o~ ~SA ~oo, Sample ID(s): 

P- (1-G-A-t>P- GG- D'-( 
Comments I Observations: 

RECOVERY Date: ( 

essel: Giet-l.L- ,c..9--
Recorder: ft)L ime of Recovery local : 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

ater depth (ft): 

PED ID(s): Sample ID(s): 

f) - I ~ - i"rt>P,. b ~ - " 'I 
Comments I Observations: 



DEPLOYMENT 

✓essel: 0:, A LL. Fo 
Recorder: ~ L 

Northing: 

i1-o ,10 . o:J-
ater depth (ft): r 

b,9 
PED ID(s): 

Staff initials: 
Station ID: A 

Easting: DGPS Accuracy (ft): 

'o\ ~3~. 4-f H:o.0'4"( V: ~-06<j 

Predicted Tidal Height (ft.): 

Sample ID(s): 

11-0,~ 8 AS Oo 4 P- t~G,-lA-DP- FF- ol( 
Comments I Observations: 

RECOVERY Date: PlO(+- Staff initials: f be.. k/1.F 
10 Station ID: f-FP-o 

local : o 9 S-f 
Easting: Elevation (ft.): DGPS Accuracy (ft): 

ater depth (ft): Predicted Tidal Hei ht ft. : 

PED ID(s): 
Ir D-b'"'l--~ l4 6 oDLf 

Sample ID(s): 
P- , 1-(:,- 14-t:>p ... FF- l> L( 

Comments I Observations: 



,essel: 
Recorder: 
Northing: 

tJ'::f D6 OC, , S 
ater depth (ft): ..., 

--r. g_ 
PED ID(s): 

Predicted Tidal Height (ft.): 
-:s.-::;..(o 

/1-Db~SAS 60~ 
Sample ID(s): 

P- ltc"'kbP--Fr,~5' 
Comments I Observations: 

Date: I Staff initials: 
Station ID: 

Recorder: (local : o9 o 
Northing: Easting: Elevation (ft.): 

PED ID(s): 
\"9 D t J. 914 Soo3 

Sample ID(s): 
p,. Ir- t:, - Jttb P- Fr'- t:> s-

DGPS Accuracy (ft): 
H:0.0"\1- V: o. co-=1-1 

DGPS Accuracy (ft): 



Date: Staff initials: 
Station ID: 

Recorder: IOS'? 
Northing: Easting: DGPS Accuracy (ft): 

JfObtf lJ. {,3~ 8 IS-1-'7 D. JD'? H:0,05?.. V: d. OT() 

ater depth (ft): Predicted Tidal Height (ft.): 

PED ID(s): Sample ID(s): 

P- 1 rb - ,tl>P--FF-- o ? 
Comments I Observations: 

RECOVERY 

Recorder: (r '5c...- local: o 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

ater depth (ft): Predicted Tidal Hei ht ft. : 

PED ID(s): 
1-:{--l> '=,19115 002-

Sample ID(s): 
() .. r~-14-bP-FF-ZJ-:/--

Comments I Observations: 1 



DEPLOYMENT 

✓essel: --o R..C..1:. 
Recorder: 
Northing: 

2=}-CrOf 3. 
ater depth (ft): 

Date: \ \ 

Buo 

Easting: 

8tS81~. ~ 
Predicted Tidal Height (ft.): 

3.S-
PED ID(s): Sample ID(s): 

I:, 06 i ~ B Sool{- p ... I 
Comments I Observations: 

RECOVERY Date: lL( 
rCL- Buo 

Easting: 

ater depth ft : . ted Tidal Hei ht ft. : 

PED ID(s): Sample ID(s): 

Station ID: A .t) P- bD - " 

DGPS Accuracy (ft): 
H: 0, 0,2-- V: o. Ill> 

Staff initials: f PJL 
Station ID: 

DGPS Accuracy (ft): 

l"'f D h "l (?'~ S 6 o'-( p., 1-q-b-~-t)~- 69 
Comments I Observations: 



DEPLOYMENT Date: l Staff initials: 
✓essel: Station ID: AbP-
Recorder: f'Ri_ 
Northing: Easting: DGPS Accuracy (ft): 

;;2 o-::ro,s, \ 8;;>- H: o.o-=,-o V: 0.121 

ater depth (ft): -i Predicted Tidal Height (ft.): 
, ,0 '3.~<f> 

PED ID(s): Sample ID(s): 'B,S00.3 
1-=f Ob~ B~e~s P -- 1,-C, -A:DP· J) D-o-::f 

Comments I Observations: 

RECOVERY Date: \ 

Recorder: Pfb~ ime of Recovery (local): 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

H: V: 

ater depth (ft): Predicted Tidal Hei ht (ft. : 

PED ID(s): 
1':fo&~&~S003 

Sample ID(s): 

p -- l ".t- l:, - ~- [)1)- 0 '""f-
Comments I Observations: 

Nt!' r ~ I 



,,,-

DEPLOYMENT 

✓essel: 

Recorder: ~ 
Northing: 

.1 ':f o~o IS-. 0 

ater depth (ft): ~-

Station ID: A p _ 

Easting: DGPS Accuracy (ft): 

St&G8't.1'1-"f H: o.oE,~ V: 0.00>71-

Predicted Tidal Height (ft.): 
~.~'-f 

PED ID(s): Sample ID(s): 
I 1- 0 ~~BBS oc.,_ p- t q.-6-,A-l:)P,bD- IJS 

Comments / Observations: 

Date: Staff initials: P0L M.tLr-
essel: 

Recorder: (local: O !,'32_. 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

V: 

ater depth (ft): Predicted Tidal Hei ht ft. : 

PED ID(s): 
1-:::J-oC:-)...~esoo~ 

Sample ID(s): 
p,.. (-=1-G,-~P- D?J-6~ 

Comments f Observations: 1 



I DEPLOYMENT IDate: I I ~J'• J.. CD l '1-- Staff initials: t'ik. CJJ F MILR 

✓essel: Ci,A1o For-u !Buoy Num~er: 1""1 Station ID: ADP- ~D- 0 4 
Recorder: P<oc ~ime of Deployment local): I\S l 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

i roro, \. 4, 1 .... Bl 5"' 6 ?>S:: ---:Jas- /.~)...S- H:o.o&c V: "· 01, 

Water depth (ft): 
6. S 

'Predicted Tidal Height (ft.): 
~- ~'!> 

PED ID(s): 
11-t>i> :l. ~ 8& oo \ 

Sample ID(s): 

P- rtG -~f>-d.)D-04 
Comments I Observations: 

RECOVERY Date: Staff initials: 
Station ID: 

local : c,8 
Easting: Elevation (ft.): DGPS Accuracy (ft): 

ater depth (ft): Predicted Tidal Height (ft.): 

PED ID(s): 
\ g..o {;,oL ~ rosoo t 

Sample ID(s): U 
P- t1-&, - ~-1YD--o , 

Comments I Observations: 



✓essel: 

Recorder: sp'6(: 

Date: \ 

Easting: 

91 s-,3S. D>"7-
Predicted Tidal Height (ft.): 

~-
Sample ID(s): 

Station ID: Al:::>P-

DGPS Accuracy (ft): 

H: o.os-~ V: IJ. o"1, 

'P - rt·b - Prt>P - £,£ - O £f 
Comments / Observations: 

RECOVERY Date: 

local: 
Easting: Elevation (ft.): DGPS Accuracy (ft): 

ater depth (ft): Predicted Tidal Hei ht (ft.): "~ --~-----+----....;._------L...!__ __ + -----------, 
PED ID(s): 

l-q..ob--i,SA-SDO f 
Sample ID(s): 

.,, I q-C:,-~-- &~ -LJ'( 



DEPLOYMENT 

✓essel: 

Recorder: 
Northing: 

:l.+0"1-0bb. S8 
ater depth (ft): b, ~ 

PED ID(s): 

Comments I Observations: 

RECOVERY 

essel: Gktt- 'Fc>Q...<..L 

Recorder: P~ 
Northing: 

ater depth (ft): 

PED ID(s): 

Easting: 

'otS-6 C\. ~05 
Predicted Tidal Height (ft.): 

n.. 6 

Staff initials: 
Station ID: 

DGPS Accuracy (ft): 

H: o.o°Tl:» V: o. i.s-..(. 

Sample ID(s): 

'P- r-1-G- lr:bP .. u -03/ 

Date: 
Station ID: J+..1>P- CL.-() 

local: 
Easting: Elevation (ft.): DGPS Accuracy (ft): 

Predicted Tidal Height (ft.): 

1-:J--D C, 2-8 ~COS-
Comments I Observations: 



DEPLOYMENT 
✓essel: 

Recorder: ~L 

Northing: 

~ CYT-Ob ij. <2,~ 1-
ater depth (ft): 

7-, '2 

PED ID(s): 

Comments I Observations: 

RECOVERY 

Recorder: ~ 
Northing: 

ater depth (ft): 

PED ID(s): 

Date: \ 

Easting: 

£?1s,2>~- b5"B 
Predicted Tidal Height (ft.): 

;;i. . '-( 

Sample ID(s): 

Staff initials: 
Station ID: 

DGPS Accuracy (ft): 
H: o.0'18 V: c. o<oCI 

_ J-:/-C:::,- P.r'PP-C-L-- o~ 

Date: 
Station ID: F\ Dr - u.. - 0 .s 

Easting: DGPS Accuracy (ft): 
H: 

Sample ID(s): 

l~Db;).f> BScc::6 P- t 1-(:=, -A-"DP- LC- oS-
Comments I Observations: 



r 

✓essel: 

Recorder: 
Northing: 

~1- 0 +c:d:>'t 0"2 2 

ater depth (ft): 
5 

. S 

PED ID(s): 

Comments I Observations: 

RECOVERY 

essel: GiQ-u... t;, re.
Recorder: Jf~L 
Northing: 

ater depth (ft): 

PED ID(s): 

Easting: 

6l~ 
Predicted Tidal Height (ft.): 

2..2-3 

Easting: 

Staff initials: C.tJ~ 
Station ID: Jt t>P- u- 0 ~ 

DGPS Accuracy (ft): 

H: o. O'f 8 V: O.o"?-z. 

local: 
Elevation (ft.): 

rtD~B~~oO-:/-
Sample ID(s): 

P- \1-G-A-~~- t!..L-o-={-
Comments I Observations: , /l!fl_. 61& I l'rt.lG. Lt.,-=,.. 



✓essel: 

Recorder: 
Northing: 

:i. o--=r12-2-.3 o 
ater depth (ft): e. <.( 

PED ID(s): 

Comments/ Observations: 

ime of Deplo ment local : I 'Z....Lf 
Easting: 

B\s- .'2-(5 
Predicted Tidal Height (ft.): 

'J.. 0 

Sample ID(s): 

Elevation (ft.): 

o.~ 
DGPS Accuracy (ft): 

H: o.os-s V: o.cTo 

P- l-=1--G -A-t>P, BB-o?-

RECOVERY IDate: /L/ A-uc, Staff initials: PBl-/M.~1=' 
Vessel: G~~rc..&.- lsuoy Number: 2-3 Station ID: At>P- &B-o'?-
Recorder: r'~L.. ~ime of Recovery (local): oe l'f 
Northing: Easting: Elevation (ft.): DGPS Accuracy (ft): 

/,) H. )/, ". 
_ Water depth (ft): Predir.t~rf Tin~, u,_;-1.~ m \ . L.-!--" 

.., - ,- -·,. 

PED ID(s): Sample ID(s): 
I =to b'L8t:;~ P- {-:/- G - ;}Du'- I!) f3 - 0-::/-

Comments / Observations: -/I) ,VD.,-- fu._,t:e,A..bg..b () /'fJL /JI IHI t,cJ...6 t-=1---
-



Staff initials: p 

✓essel: 

Recorder: 

Northing: DGPS Accuracy (ft): 

-;;21"0+ l~D. 01 D H: o-o&-fl V: O.O'S"r 
ater depth (ft): Predicted Tidal Height (ft.): 

PED ID(s): Sample ID(s): 

r+o6~8&oos P- l1-G,-~?:::>P- B~-DS-
Comments I Observations: 

RECOVERY Date: I Staff initials: 
Station ID: 

ime of Recove local: 0 9 '2.-'3 
Easting: Elevation (ft.): DGPS Accuracy (ft): 

Water depth (ft): Predicted Tidal Height ft. : 

PED ID(s): 
8 1-=J-D" ~e 80() 

Sample ID(s): 
p, l-=t-~- J'\-oP-'BB ,.06 

Comments I Observations: 



Appendix B: 

Laboratory Photos and Data Packages 



 

PED from Station ADP-BB-05, retrieved on 14-Aug-2017 



 

PED from Station ADP-BB-07, retrieved on 14-Aug-2017 



 

PED from Station ADP-CC-04, retrieved on 14-Aug-2017 



 

PED from Station ADP-CC-05, retrieved on 14-Aug-2017 



 

PED from Station ADP-CC-07, retrieved on 14-Aug-2017 



 

PED from Station ADP-DD-04, retrieved on 14-Aug-2017 



 

PED from Station ADP-DD-05, retrieved on 14-Aug-2017 



 

PED from Station ADP-DD-07, retrieved on 14-Aug-2017 



 

PED from Station ADP-DD-09, retrieved on 14-Aug-2017 



PED from Station ADP-EE-04, retrieved on 14-Aug-2017 



 

PED from Station ADP-FF-04, retrieved on 14-Aug-2017 



 

PED from Station ADP-FF-05, retrieved on 14-Aug-2017 



 

PED from Station ADP-FF-07, retrieved on 14-Aug-2017 



 
PED from Station ADP-GG-04, retrieved on 14-Aug-2017 



 

PED from Station ADP-GG-05, retrieved on 14-Aug-2017 



 

PED from Station ADP-HH-05, retrieved on 14-Aug-2017 



 

PED from Station ADP-HH-07, retrieved on 14-Aug-2017 



 

PED from Station ADP-JJ-03, retrieved on 14-Aug-2017 



 

PED from Station ADP-JJ-05, retrieved on 14-Aug-2017 



 

PED from Station ADP-JJ-07, retrieved on 14-Aug-2017 



 

PED from Station ADP-LL-02, retrieved on 14-Aug-2017 



 

PED from Station ADP-LL-03, retrieved on 14-Aug-2017 
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Work Plan
Laboratory Work Plan, Addendums To Work Plan, Memos From Project
Manager, Special Instructions, Chain-of-Custody Reports.

1
Tables
Analytical Data Tables, Qualifier Definitions.
  

2
Miscellaneous Documentation
Case Narrative, Miscellaneous Documentation Form, Quality Control Summary, Example
Calculations, Internal Standard Recovery Report, Retention Time Window Report.

3
Sample Preparation Records
Sample Preparation Records, Dilution Worksheets, Standard Preparation Records,
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4
Analytical Calibrations
Analytical Sequence, Analytical Method, Tune Report, Initial Calibration,
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5

Analytical Data
Raw Data Quantification Reports.
  

6
Chromatograms
Sample And Standard Chromatograms.
  

7
Unused Data
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WORK/QUALITY ASSURANCE PROJECT PLAN

1.0 GENERAL PROJECT INFORMATION

Project Title: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client: USACE/NAE
696 Virginia Road

USA

Client Contact Information: Peter Hugh
Engineering Technical Lead
(978) 318-8452(V)
NA
NA

Concord, MA   01742

Effective Date of QAPP: 8/21/2017

Version Number: 100043429(S)-12

Project Manager: Peven-McCarthy, Carole

Deliverable Due Date: 9/13/2017

Laboratory Task Manager: Peven-McCarthy, Carole

2.0 SCOPE OF WORK

Overview: Analysis of exposed PEDs to monitor dissolved concentrations of PCB 
congeners in porewater and surface water.  Activity ID:  17T6AVX

Matrix: Soil/Sediment

2.1 TECHNICAL APPROACH

2.1.1 Sample Receipt, Storage, and Handling

Storage Directions: Store refrigerated (up to 14 days from collection) or frozen (up to 1 year) 
until extraction.

Sub_Sampling: Yes

Procedures: PM will lead PED splitting.  Each PED will be split into ~4 sections based 
on PM directives.  Each section will receive a unique ID.
Photograph each PED during inspection prior to cleaning.

Contact: NA

Comment: NA

The list of samples for this project plan are presented in Attachment 1.
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WORK/QUALITY ASSURANCE PROJECT PLAN

Archiving: Frozen storage.

Disposal: Standard

2.1.2 Sample Preparation

Samples 
Expected: 

49

Samples 
Per Batch:

20

Batches 
Expected:

3

Table 1: Quality Control Samples

Batch quality control samples are defined in Table 1.

22 PEDs, 2 samples generated from each - 44 field samples,
4 background PED (2 per each set of 20 PED prepared)
1 PED trip blank

IRAD samples:

Target samples are presented in Attachment 1.

Type: Description: Count: Rgt: Comment:Reference:

PB Laboratory control reagent blank. 1 per 
batch

-- NA

LCS Laboratory Control Sample 1 per 
batch

No use clean PED for LCS and LCSDNA

LCSD Laboratory Control Sample Duplicate 1 per 
batch

No use clean PED for LCS and LCSDNA

2.1.3 Extraction/Preparation

2.1.3.1 Extraction

SOP Title: Soil/Sediment Extraction for Trace Level Semi-Volatile Organic 
Contaminant Analysis

Sample Size: 1 g

Deviations: 1 g weight is a place holder - an estimate of the weight of the fraction of 
the PED.

After extraction, dry and weigh the PEDs recording weight to 5 decimal 
places.  

Use undeployed PEDs for LCS and LCSD.  They do not necessarily have 

SOP No.-Rev: 5-192-15

SIS and LCS/MS Compounds: Defined in Table 2.

Page 2 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

None.

2.1.3.2 Cleanup

Table 2: SIS and LCS/MS Spiking Level

to be spiked with PRCs.

Extract in hexane.

Comments: - PM will inspect PEDs and advise prep staff if samples need to be cleaned 
of biofilm before extraction.  Cleaning will be performed by gently wiping 
PED with Kimwipe and/or rinsing with Milli-Q water. 

- Photograph each PED prior to processing.

- PED will be removed from frame by cutting with a clean straight edge 
knife.  Only the exposed portion of the PED will be extracted.
  
- The PEDs will be cut at the sediment water interface. Consult with PM 
before cutting PEDs. 6" above and below the interface will be extracted.  
The remainder will be archived frozen.  (Each PED will be split into 4 
unique sections; two analyzed, two archived.)  New IDs will be assigned to 
each sample section.

1)

SOP Title: Alumina Cleanup of Environmental Sample Extracts

Deviations: none

SOP No.-Rev: 5-329-07

Comments: none

2)

SOP Title: Removal (cleanup) of Sulfur from Environmental Sample Extracts

Deviations: NA

SOP No.-Rev: 5-328-04

Comments: NA

Standard ContentsStandard Type Volume 
(uL)

CommentSpike Amount (ng)

JC21PCB SIS 50 uL NA~ 50 ngSIS
JG57PCB LCS Spiking 

Solution
100 uL NA~ 50 ngLCS/MS
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WORK/QUALITY ASSURANCE PROJECT PLAN

Table 3: RIS Spiking Level

RIS spiking levels are presented in Table 3.

3)

SOP Title: Size Exclusion HPLC Cleanup of Environmental Sample Extracts

Deviations: Consult with PM after alumina cleanup.  If extracts do not appear to be 
heavily laiden with matrix, GPC will not be performed.

SOP No.-Rev: 5-191-11

Comments: none

Standard ContentsStandard Type Volume 
(uL)

CommentSpike Amount (ng)

JD51PCB IS 50 uL NA~ 50 ngRIS

Extract PIV (uL): 500

2.1.4 Instrumental Analysis

The list of analytes along with data quality criteria are presented in Attachment 2.

SOP_Title: Identification and Quantification of Polychlorinated Biphenyl Congeners 
(PCBs),PCB Homologues, and Chlorinated Pesticides by Gas 
Chromatography / Mass Specroscopy in the Selected Ion Monitoring 
(SIM) Mode

Deviations: Generate separate standards and calibration curve for PRCs.

Reporting in ng/kg (NOTE TO LAB REVIEWERS - what conversion in 
test code?)

SOP_No-Rev: 5-315-111)

Comments: Quadratic calibration curve fitting (not forced).

2.2. DELIVERABLES

Comments: New Bedford Harbor EDD required.

Deliverables Due: 9/13/2017

LIMS Reports: Yes

Histograms: No

Excel Tables: Yes

EICs: No

Chromatograms: No

EDDs: Yes

Page 4 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

Table 4: Project Team and Roles

4.0 ORGANIZATION AND COMMUNICATION

5.0 SCHEDULE

Table 5. Schedule of Laboratory Activities

The project team is defined in Table 4. Supervisors may make substitutions with Project Manager concurrence.

A kick-off meeting will be held to discuss project scope and goals.

4.1 ORGANIZATION

4.2 COMMUNICATION

The project schedule is presented in Table 5.

Full data package (pdf) required for external validation.
Detailed quant reports are not required.

RoleStaff Member Comment
Project ManagerLisa F. Lefkovitz NA
Sample PreparationSamuel A. Guimaraes NA
GC/MS AnalysisRichard P. Restucci Jr NA
Sample CustodyMatt D. Schumitz NA
Quality Control OfficerCarla R. Devine NA

Activity: Start Date: End Date: TAT 
(days):

Comment:

Sample Receipt 08/11/2017 08/11/2017 0 NA

Sample Preparation 08/11/2017 08/23/2017 12 NA

Instrument Analysis 08/17/2017 09/07/2017 21 NA

Quality Control Review 09/11/2017 09/12/2017 1 NA

Final Data Reporting 09/12/2017 09/12/2017 0 NA

3.0 QUALITY

The Method Quality Objectives are defined in Attachment 3.
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WORK/QUALITY ASSURANCE PROJECT PLAN

6.0 BUDGET

Table 6. Labor Budget (Laboratory Analytical Task)

The labor budget for the analytical task is presented in Table 6.

Labor Activity: Hours/ 
Batch:

Batches: Total 
Hours:

Comment:

Sample Receipt 3 3 9 Note:  The third batch will contain 4 field samples.  
The associated IR&D samples can be included with 
these samples for efficiency.

Extraction 32
Sample Preparation 40 3 120 NA

glassware 8

Instrument Analysis 40 3 120 NA

Quality Control Review 4 3 12 NA

Final Data Reporting 2 3 6 NA

7.0 STAFF DEVELOPMENT
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 1: Target Samples

Shipment: SHP-170822-02

Status: Approved

Description: NBH Aerovox

Range: K9598-K9642

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9598 P-17G-ADP-GG-05 SW 08/14/2017 12:00 am PED F0114 (NA)1

K9599 P-17G-ADP-G5-05 PW 08/14/2017 12:00 am PED F0114 (NA)2

K9600 P-17G-ADP-JJ-07 SW 08/14/2017 12:00 am PED F0114 (NA)3

K9601 P-17G-ADP-JJ-07 PW 08/14/2017 12:00 am PED F0114 (NA)4

K9602 P-17G-ADP-DD-09 SW 08/14/2017 12:00 am PED F0114 (NA)5

K9603 P-17G-ADP-DD-09 PW 08/14/2017 12:00 am PED F0114 (NA)6

K9604 P-17G-ADP-FF-07 SW 08/14/2017 12:00 am PED F0114 (NA)7

K9605 P-17G-ADP-FF-07 PW 08/14/2017 12:00 am PED F0114 (NA)8

K9606 P-17G-ADP-GG-04 SW 08/14/2017 12:00 am PED F0114 (NA)9

K9607 P-17G-ADP-GG-04 PW 08/14/2017 12:00 am PED F0114 (NA)10

K9608 P-17G-ADP-HH-07 SW 08/14/2017 12:00 am PED F0114 (NA)11

K9609 P-17G-ADP-HH-07 PW 08/14/2017 12:00 am PED F0114 (NA)12

K9610 P-17G-ADP-EE-04 SW 08/14/2017 12:00 am PED F0114 (NA)13

K9611 P-17G-ADP-EE-04 PW 08/14/2017 12:00 am PED F0114 (NA)14

K9612 P-17G-ADP-JJ-05 SW 08/14/2017 12:00 am PED F0114 (NA)15

K9613 P-17G-ADP-JJ-05 PW 08/14/2017 12:00 am PED F0114 (NA)16

K9614 P-17G-ADP-DD-04 SW 08/14/2017 12:00 am PED F0114 (NA)17

K9615 P-17G-ADP-DD-04 PW 08/14/2017 12:00 am PED F0114 (NA)18

K9616 P-17G-ADP-FF-04 SW 08/14/2017 12:00 am PED F0114 (NA)19

K9617 P-17G-ADP-FF-04 PW 08/14/2017 12:00 am PED F0114 (NA)20

K9618 P-17G-ADP-CC-07 SW 08/14/2017 12:00 am PED F0114 (NA)21

K9619 P-17G-ADP-CC-07 PW 08/14/2017 12:00 am PED F0114 (NA)22

K9620 P-17G-ADP-DD-05 SW 08/14/2017 12:00 am PED F0114 (NA)23

K9621 P-17G-ADP-DD-05 PW 08/14/2017 12:00 am PED F0114 (NA)24

K9622 P-17G-ADP-CC-04 SW 08/14/2017 12:00 am PED F0114 (NA)25

K9623 P-17G-ADP-CC-04 PW 08/14/2017 12:00 am PED F0114 (NA)26

K9624 P-17G-ADP-LL-03 SW 08/14/2017 12:00 am PED F0114 (NA)27

K9625 P-17G-ADP-LL-03 PW 08/14/2017 12:00 am PED F0114 (NA)28

K9626 P-17G-ADP-JJ-03 SW 08/14/2017 12:00 am PED F0114 (NA)29

K9627 P-17G-ADP-JJ-03 PW 08/14/2017 12:00 am PED F0114 (NA)30

K9628 P-17G-ADP-BB-05 SW 08/14/2017 12:00 am PED F0114 (NA)31

K9629 P-17G-ADP-BB-05 PW 08/14/2017 12:00 am PED F0114 (NA)32

K9630 P-17G-ADP-BB-07 SW 08/14/2017 12:00 am PED F0114 (NA)33

K9631 P-17G-ADP-BB-07 PW 08/14/2017 12:00 am PED F0114 (NA)34

K9632 P-17G-ADP-LL-02 SW 08/14/2017 12:00 am PED F0114 (NA)35

K9633 P-17G-ADP-LL-02 PW 08/14/2017 12:00 am PED F0114 (NA)36

K9634 P-17G-ADP-HH-05 SW 08/14/2017 12:00 am PED F0114 (NA)37

K9635 P-17G-ADP-HH-05 PW 08/14/2017 12:00 am PED F0114 (NA)38

K9636 P-17G-ADP-DD-07 SW 08/14/2017 12:00 am PED F0114 (NA)39

K9637 P-17G-ADP-DD-07 PW 08/14/2017 12:00 am PED F0114 (NA)40

K9638 P-17G-ADP-CC-05 SW 08/14/2017 12:00 am PED F0114 (NA)41
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Shipment: SHP-170822-02

Status: Approved

Description: NBH Aerovox

Range: K9598-K9642

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9639 P-17G-ADP-CC-05 PW 08/14/2017 12:00 am PED F0114 (NA)42

K9640 P-17G-ADP-FF-05 SW 08/14/2017 12:00 am PED F0114 (NA)43

K9641 P-17G-ADP-FF-05 PW 08/14/2017 12:00 am PED F0114 (NA)44

K9642 TB-081417-01 08/14/2017 12:00 am PED F0114 (NA)45

Shipment: SHP-170823-01

Status: Approved

Description: PED Blanks

Range: K9645-K9650

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9645 170628AS017 06/28/2017 12:00 am PED F0117 (NA)1

K9646 170628AS018 06/28/2017 12:00 am PED F0117 (NA)2

K9649 170628BS017 06/28/2017 12:00 am PED F0117 (NA)3

K9650 170628BS018 06/28/2017 12:00 am PED F0117 (NA)4
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Description: PCB by GC/MS SIM

Matrix: S - Solid Samples, like soil or sediment, prepared and anlyzed under the same 
class of detection limits.

SOP Reference: 5-315 - Identification and Quantification of Polychlorinated Biphenyl 
Congeners (PCBs),PCB Homologues, and Chlorinated Pesticides by Gas 
Chromatography / Mass Specroscopy in the Selected Ion Monitoring (SIM) 
Mode

Detection Limit Study: 5-315-2015-ssMDL-SF

Standard Report: Standard Result Report

Result Units: ng/g

MQO Criteria USACE/NBH

DL_Flag: U

RL_Flag: J

PB_Flag: B

DIL_Flag: D

HT_Flag: T

Unit Conversion: (none)

Weight Basis: DRY

Standard Basis: RIS

Oil Weight Basis: No

Result Format: Significant Figure

# of Figures/Digits: 3

Oil Weight Source: Oil Weight

U-Value Substition: ND=MDL

Holding Times 
(days)

Sample: 14

Extract: 40

Frozen: 365

Instrument: GCMS

Histograms: No

Method Specific Reporting

ECD_Reporting: No

Data Flags

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl1(1) T Cl5(96) Cl3(34)1 Cl1(1) NoYes

Cl1(3) T Cl5(96) Cl3(34)2 Cl1(3) NoYes

Cl2(4) T Cl5(96) Cl3(34)3 Cl2(4) NoYes

Cl2(5) T Cl5(96) Cl3(34)4 Cl2(5) NoYes

Cl2(6) T Cl5(96) Cl3(34)5 Cl2(6) NoYes

Cl2(7) T Cl5(96) Cl3(34)6 Cl2(7) NoYes

Cl2(8) T Cl5(96) Cl3(34)7 Cl2(8) NoYes

Cl2(9) T Cl5(96) Cl3(34)8 Cl2(9) NoYes

Cl2(11) T Cl5(96) Cl3(34)9 Cl2(11) NoYes

Cl2(12) T Cl5(96) Cl3(34)10 Cl2(12) NoYes

Cl2(13) T Cl5(96) Cl3(34)11 Cl2(13) NoYes

Cl2(15) T Cl5(96) Cl3(34)12 Cl2(15) NoYes

Cl3(16) T Cl5(96) Cl3(34)13 Cl3(16) NoYes

Cl3(17) T Cl5(96) Cl3(34)14 Cl3(17) NoYes

Cl3(18) T Cl5(96) Cl3(34)15 Cl3(18) NoYes

Cl3(19) T Cl5(96) Cl3(34)16 Cl3(19) NoYes

Cl3(22) T Cl5(96) Cl3(34)17 Cl3(22) NoYes

Cl3(24) T Cl5(96) Cl3(34)18 Cl3(24) NoYes
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Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl3(25) T Cl5(96) Cl3(34)19 Cl3(25) NoYes

Cl3(26) T Cl5(96) Cl3(34)20 Cl3(26) NoYes

Cl3(27) T Cl5(96) Cl3(34)21 Cl3(27) NoYes

Cl3(28) T Cl5(96) Cl3(34)22 Cl3(28) NoYes

Cl3(29) T Cl5(96) Cl3(34)23 Cl3(29) NoYes

Cl3(30) T Cl5(96) Cl3(34)24 Cl3(30) NoYes

Cl3(31) T Cl5(96) Cl3(34)25 Cl3(31) NoYes

Cl3(32) T Cl5(96) Cl3(34)26 Cl3(32) NoYes

Cl3(33) T Cl5(96) Cl3(34)27 Cl3(33) NoYes

Cl3(37) T Cl5(96) Cl3(34)28 Cl3(37) NoYes

Cl4(40) T Cl5(96) Cl3(34)29 Cl4(40) NoYes

Cl4(41) T Cl5(96) Cl3(34)30 Cl4(41) NoYes

Cl4(42) T Cl5(96) Cl3(34)31 Cl4(42) NoYes

Cl4(43) T Cl5(96) Cl3(34)32 Cl4(43) NoYes

Cl4(44) T Cl5(96) Cl3(34)33 Cl4(44) NoYes

Cl4(45) T Cl5(96) Cl3(34)34 Cl4(45) NoYes

Cl4(46) T Cl5(96) Cl3(34)35 Cl4(46) NoYes

Cl4(47) T Cl5(96) Cl3(34)36 Cl4(47) NoYes

Cl4(48) T Cl5(96) Cl3(34)37 Cl4(48) NoYes

Cl4(49) T Cl5(96) Cl3(34)38 Cl4(49) NoYes

Cl4(50) T Cl5(96) Cl3(34)39 Cl4(50) NoYes

Cl4(51) T Cl5(96) Cl3(34)40 Cl4(51) NoYes

Cl4(52) T Cl5(96) Cl3(34)41 Cl4(52) NoYes

Cl4(53) T Cl5(96) Cl3(34)42 Cl4(53) NoYes

Cl4(54) T Cl5(96) Cl3(34)43 Cl4(54) NoYes

Cl4(56) T Cl5(96) Cl3(34)44 Cl4(56) NoYes

Cl4(60) T Cl6(161) Cl6(152)45 Cl4(60) NoYes

Cl4(63) T Cl5(96) Cl3(34)46 Cl4(63) NoYes

Cl4(64) T Cl5(96) Cl3(34)47 Cl4(64) NoYes

Cl4(66) T Cl5(96) Cl3(34)48 Cl4(66) NoYes

Cl4(67) T Cl5(96) Cl3(34)49 Cl4(67) NoYes

Cl4(70) T Cl5(96) Cl3(34)50 Cl4(70) NoYes

Cl4(71) T Cl5(96) Cl3(34)51 Cl4(71) NoYes

Cl4(74) T Cl5(96) Cl3(34)52 Cl4(74) NoYes

Cl4(75) T Cl5(96) Cl3(34)53 Cl4(75) NoYes

Cl4(77) T Cl6(161) Cl6(152)54 Cl4(77) NoYes

Cl4(80) T Cl5(96) Cl3(34)55 Cl4(80) NoYes

Cl4(81) T Cl6(161) Cl6(152)56 Cl4(81) NoYes

Cl5(82) T Cl6(161) Cl6(152)57 Cl5(82) NoYes

Cl5(83) T Cl6(161) Cl6(152)58 Cl5(83) NoYes

Cl5(84) T Cl5(96) Cl3(34)59 Cl5(84) NoYes

Cl5(85) T Cl6(161) Cl6(152)60 Cl5(85) NoYes

Cl5(87) T Cl6(161) Cl6(152)61 Cl5(87) NoYes

Cl5(91) T Cl5(96) Cl3(34)62 Cl5(91) NoYes

Cl5(92) T Cl5(96) Cl3(34)63 Cl5(92) NoYes

Cl5(95) T Cl5(96) Cl3(34)64 Cl5(95) NoYes
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl5(97) T Cl6(161) Cl6(152)65 Cl5(97) NoYes

Cl5(99) T Cl6(161) Cl6(152)66 Cl5(99) NoYes

Cl5(100) T Cl5(96) Cl3(34)67 Cl5(100) NoYes

Cl5(101) T Cl5(96) Cl3(34)68 Cl5(101) NoYes

Cl5(104) T Cl5(96) Cl3(34)69 Cl5(104) NoYes

Cl5(105) T Cl6(161) Cl6(152)70 Cl5(105) NoYes

Cl5(110) T Cl6(161) Cl6(152)71 Cl5(110) NoYes

Cl5(114) T Cl6(161) Cl6(152)72 Cl5(114) NoYes

Cl5(115) T Cl6(161) Cl6(152)73 Cl5(115) NoYes

Cl5(118) T Cl6(161) Cl6(152)74 Cl5(118) NoYes

Cl5(123) T Cl6(161) Cl6(152)75 Cl5(123) NoYes

Cl5(124) T Cl6(161) Cl6(152)76 Cl5(124) NoYes

Cl5(125) T Cl6(161) Cl6(152)77 Cl5(125) NoYes

Cl5(126) T Cl6(161) Cl6(152)78 Cl5(126) NoYes

Cl5(127) T Cl6(161) Cl6(152)79 Cl5(127) NoYes

Cl6(128) T Cl6(161) Cl6(152)80 Cl6(128) NoYes

Cl6(130) T Cl6(161) Cl6(152)81 Cl6(130) NoYes

Cl6(131) T Cl6(161) Cl6(152)82 Cl6(131) NoYes

Cl6(134) T Cl6(161) Cl6(152)83 Cl6(134) NoYes

Cl6(135) T Cl6(161) Cl6(152)84 Cl6(135) NoYes

Cl6(136) T Cl6(161) Cl6(152)85 Cl6(136) NoYes

Cl6(137) T Cl6(161) Cl6(152)86 Cl6(137) NoYes

Cl6(138) T Cl6(161) Cl6(152)87 Cl6(138) NoYes

Cl6(139) T Cl6(161) Cl6(152)88 Cl6(139) NoYes

Cl6(140) T Cl6(161) Cl6(152)89 Cl6(140) NoYes

Cl6(141) T Cl6(161) Cl6(152)90 Cl6(141) NoYes

Cl6(144) T Cl6(161) Cl6(152)91 Cl6(144) NoYes

Cl6(146) T Cl6(161) Cl6(152)92 Cl6(146) NoYes

Cl6(149) T Cl6(161) Cl6(152)93 Cl6(149) NoYes

Cl6(151) T Cl6(161) Cl6(152)94 Cl6(151) NoYes

Cl6(153) T Cl6(161) Cl6(152)95 Cl6(153) NoYes

Cl6(154) T Cl6(161) Cl6(152)96 Cl6(154) NoYes

Cl6(155) T Cl5(96) Cl3(34)97 Cl6(155) NoYes

Cl6(156) T Cl6(161) Cl6(152)98 Cl6(156) NoYes

Cl6(157) T Cl6(161) Cl6(152)99 Cl6(157) NoYes

Cl6(158) T Cl6(161) Cl6(152)100 Cl6(158) NoYes

Cl6(163) T Cl6(161) Cl6(152)101 Cl6(163) NoYes

Cl6(164) T Cl6(161) Cl6(152)102 Cl6(164) NoYes

Cl6(166) T Cl6(161) Cl6(152)103 Cl6(166) NoYes

Cl6(167) T Cl6(161) Cl6(152)104 Cl6(167) NoYes

Cl6(169) T Cl6(161) Cl6(152)105 Cl6(169) NoYes

Cl7(170) T Cl6(161) Cl6(152)106 Cl7(170) NoYes

Cl7(171) T Cl6(161) Cl6(152)107 Cl7(171) NoYes

Cl7(172) T Cl6(161) Cl6(152)108 Cl7(172) NoYes

Cl7(173) T Cl6(161) Cl6(152)109 Cl7(173) NoYes

Cl7(174) T Cl6(161) Cl6(152)110 Cl7(174) NoYes
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl7(175) T Cl6(161) Cl6(152)111 Cl7(175) NoYes

Cl7(176) T Cl6(161) Cl6(152)112 Cl7(176) NoYes

Cl7(177) T Cl6(161) Cl6(152)113 Cl7(177) NoYes

Cl7(178) T Cl6(161) Cl6(152)114 Cl7(178) NoYes

Cl7(179) T Cl6(161) Cl6(152)115 Cl7(179) NoYes

Cl7(180) T Cl6(161) Cl6(152)116 Cl7(180) NoYes

Cl7(183) T Cl6(161) Cl6(152)117 Cl7(183) NoYes

Cl7(184) T Cl6(161) Cl6(152)118 Cl7(184) NoYes

Cl7(185) T Cl6(161) Cl6(152)119 Cl7(185) NoYes

Cl7(187) T Cl6(161) Cl6(152)120 Cl7(187) NoYes

Cl7(188) T Cl6(161) Cl6(152)121 Cl7(188) NoYes

Cl7(189) T Cl6(161) Cl6(152)122 Cl7(189) NoYes

Cl7(190) T Cl6(161) Cl6(152)123 Cl7(190) NoYes

Cl7(191) T Cl6(161) Cl6(152)124 Cl7(191) NoYes

Cl7(193) T Cl6(161) Cl6(152)125 Cl7(193) NoYes

Cl8(194) T Cl6(161) Cl6(152)126 Cl8(194) NoYes

Cl8(195) T Cl6(161) Cl6(152)127 Cl8(195) NoYes

Cl8(197) T Cl6(161) Cl6(152)128 Cl8(197) NoYes

Cl8(198) T Cl6(161) Cl6(152)129 Cl8(198) NoYes

Cl8(199) T Cl6(161) Cl6(152)130 Cl8(199) NoYes

Cl8(200) T Cl6(161) Cl6(152)131 Cl8(200) NoYes

Cl8(201) T Cl6(161) Cl6(152)132 Cl8(201) NoYes

Cl8(202) T Cl6(161) Cl6(152)133 Cl8(202) NoYes

Cl8(203) T Cl6(161) Cl6(152)134 Cl8(203) NoYes

Cl8(205) T Cl6(161) Cl6(152)135 Cl8(205) NoYes

Cl9(206) T Cl6(161) Cl6(152)136 Cl9(206) NoYes

Cl9(207) T Cl6(161) Cl6(152)137 Cl9(207) NoYes

Cl9(208) T Cl6(161) Cl6(152)138 Cl9(208) NoYes

Cl10(209) T Cl6(161) Cl6(152)139 Cl10(209) NoYes

LOC 1 T Cl5(96) Cl3(34)140 LOC 1 NoYes

LOC 2 T Cl5(96) Cl3(34)141 LOC 2 NoYes

LOC 3 T Cl5(96) Cl3(34)142 LOC 3 NoYes

LOC 4 T Cl5(96) Cl3(34)143 LOC 4 NoYes

LOC 5 T Cl5(96) Cl3(34)144 LOC 5 NoYes

LOC 6 T Cl6(161) Cl6(152)145 LOC 6 NoYes

LOC 7 T Cl6(161) Cl6(152)146 LOC 7 NoYes

LOC 8 T Cl6(161) Cl6(152)147 LOC 8 NoYes

LOC 9 T Cl6(161) Cl6(152)148 LOC 9 NoYes

LOC 10 T149 LOC 10 NoYes

Cl3(38) T Cl5(96)150 Cl3(38) NoNo

Cl4(78) T Cl5(96)151 Cl4(78) NoNo

Cl4(79) T Cl5(96)152 Cl4(79) NoNo

Cl7(186) T Cl6(161)153 Cl7(186) NoNo

Cl3(34) SIS Cl5(96)1 Cl3(34) NoNo

Cl6(152) SIS Cl6(161)2 Cl6(152) NoNo
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

None

None

Subtract Peaks:

Sum Peaks:

Total Analytes: 155

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 1

Cl1(1) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl1(3) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 2

Cl2(4) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(5) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(6) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(7) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(8) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(9) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(11) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(12) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(13) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(15) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 3

Cl3(16) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(17) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(18) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(19) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(22) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(24) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(25) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(26) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(27) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(28) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(29) 1.000 No FIXED-ZERO Replace a non-detect with 0

Cl3(30) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(31) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(32) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(33) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(37) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(38) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 4

Cl4(40) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 4

Cl4(41) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(42) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(43) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(44) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(45) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(46) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(47) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(48) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(49) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(50) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(51) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(52) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(53) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(54) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(56) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(60) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(63) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(64) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(66) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(67) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(70) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(71) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(74) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(75) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(77) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(80) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(81) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(78) 1.000 No FIXED-ZERO Replace a non-detect with 0

Cl4(79) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 5

Cl5(82) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(83) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(84) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(85) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(87) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(91) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(92) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(95) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(97) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(99) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(100) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(101) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(104) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 5

Cl5(105) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(110) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(114) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(115) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(118) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(123) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(124) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(125) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(126) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(127) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 6

Cl6(128) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(130) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(131) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(134) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(135) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(136) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(137) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(138) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(139) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(140) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(141) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(144) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(146) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(149) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(151) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(153) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(154) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(155) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(156) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(157) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(158) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(163) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(164) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(166) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(167) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(169) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 7

Cl7(170) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(171) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(172) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 7

Cl7(173) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(174) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(175) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(176) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(177) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(178) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(179) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(180) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(183) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(184) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(185) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(187) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(188) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(189) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(190) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(191) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(193) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(186) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 8

Cl8(194) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(195) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(197) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(198) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(199) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(200) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(201) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(202) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(203) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(205) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 9

Cl9(206) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl9(207) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl9(208) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 10

Cl10(209) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

ICAL Acceptance Criteria:

Continuing Calibration Verification Criteria:

Independent Calibration Verification:

Mass Discrimination Criteria:

Degredation Check Criteria:

None

None

None

None

NoneCurve Fit: Limit 
Mean(%):

Mean 
Qual:

Limit 
Ind.:

Ind. 
Qual:

Min 
Points:

Points 
Qual:

Comments:

Linear NA NA 0.995 N 5 N y = Bx + C

Average RF 15 N 25 N 5 N y = Bx

Linear (0,0) NA NA 0.995 N 5 N y = Bx + 0

Quadratic NA NA 0.995 N 6 N y = Ax^2 + Bx + C

Quadratic (0,0) NA NA 0.995 N 6 N y = Ax^2 + Bx + 0

CCV Name: 5-315

Frequency 
Hrs:

Mean 
PD(%):

Individual 
PD(%):

RIS/SIS RT 
Window (min):

Area Limit 
Low(%):

Comment:Area Limit 
High(%):

24 15 25 0.25 -50 NA100(N) (N) (N) (N) (N)

ICC Name: 5-315

Mean PD 
Limit(%):

Ind. PD 
Limit(%):

RIS/SIS Window 
Limit (Secs):

Area Limit 
Low(%):

Area Limit 
High(%):

Comment:

25 25 0.25 -50 100 NA(N) (N) (N) (N)

Degredation Check Name: 5-315

DDT 
Breakdown 
Limit (%):

Endrin 
Breakdown 
Limit(%):

Total 
Breakdown 
Limit(%):

Comment:

20 20 20(N) (N) (N)
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 3: Method Quality Objectives

MQO: Acceptance Criteria Qual: Corrective Action:

MQO Application USACE/NBH

Procedural Blank Samples must be greater than five 
times the blank concentration 
(>5xPB).

B Review with Project Manager; re-analyze or 
justify results in project records.

PB Measurement 
Quality Objective

Organic results in the Procedural 
Blank are less than the ssRL (<ssRL)

N

Laboratory Control 
Sample

Recovery values 40-120%. N Review with project manager; re-analyze or 
justify reporting the results in project records.

Matrix Spike Recovery Organics 40-120%.  Analyte 
concentration in MS must be greater 
than five times reported background 
concentration.

N

Organics Results in the Target is less 
than 5 times the Original

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Matrix Spike/Spike 
Duplicate Precision

Organics results less than 30% 
Relative Percent Difference (RPD).  
Spike must be >5x background 
concentration.

N

Organics Results in the Target is less 
than 5 times the Original

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Standard Reference 
Material Accuracy

Organics Percent Difference less than 
30% from a range of certified values 
on average.  Analyte concentration 
must be greater than five times the 
Method Detection Limit (>5xMDL).

N

Organics Results in the Target is less 
than 5 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Analytical Duplicate 
Precision

Organics results less than 30% 
Relative Percent Difference (RPD).  
Concentration must be >10X the 
MDL.

N

Organics Results in the Original is 
less than 10 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Analytical Triplicate 
Precision

Organics results less than 30% 
Relative Standard Deviation (RSD).  
Concentration must be >10X the 
MDL.

N

Organics Results in the Original is 
less than 10 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Page 18 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 3: Method Quality Objectives

MQO: Acceptance Criteria Qual: Corrective Action:

MQO Application USACE/NBH

Surrogate Compound 
Recovery

Recovery results between 40% and 
120%.

N Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Control Oil RPD < 30% for at least 90% of 
analytes

N

n

Results examined by project manager, task 
leader, or subcontractor lab manager. 
Reextraction, reanalysis, or justification 
documented.

Instrument Calibration 5-315-11: R-squared greater than or 
equal to 0.995
Mean RSD less than or equal to 15%, 
Individual RSD less than or equal to 
25%

N Results examined by project manager, task 
leader, or subcontractor lab manager. 
Reextraction, reanalysis, or justification 
documented.

Independent 
Calibration Check 
Solution

5-315-11: Individual PD less than or 
equal to 25%.
Mean Percent Difference less than or 
equal to 25%.

N Review with Project Manager; re-analyze or 
justify in project records.

Continuing 
Calibration 
Verification

5-315-11: Individual PD less than or 
equal to 25%.
Mean Percent Difference less than or 
equal to 15%.

N

Page 19 of 19100043429(S)-12
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BAIIEl.lE SHP-170822-02 ShpNo 

Battelle Project No: It can be done -------
.;,, W "<:<: hV0;'009 0>v'ffi'.V.:~"-, / 'll 4w4~ 

Sample Receipt Form & 

__ _ .. i'' · , -- ~·· Approved: ,■ Au:htwz,:;d ■ 

Project Number: 100043429-17T6AVX Client: USACE -----------------------
Received by: Schumitz, Matt Date/Time Received: Monday, August 21, 2017 3:15 PM 

No. of Shipping Containers: 1 

SHIPMENT 
Method of Delivery: Hand Delivered Tracking Number: na --- -- -~~-y--
coc Forms: ~ Shipped with samples D No Forms 

1 of 1 :::ardboard Bo> 

Samples 
Sample Labels: 

Container Seals: 

Condition of Samples: 

None Intact Intact Therm_2 

~ Sample labels agree with COC forms 

D Discrepancies (see Sample Custody Corrective Action Form) 

D Tape D Custody Seals D Other Seals (See sample Log) 

~ Seals intact for each shipping container 

D Seals broken (See sample log for impacted samples) 

~ Sample containers intact 

. . 
-20.0 

D Sample containers broken/leaking (See Custody Corrective Action Form) 

Temperature upon receipt (0 C): -20~--- Temperature Blank used D Yes ~ No 

(Note: If temperature upon receipt differs from required conditions, see sample log comment field) 

Samples Acidified: D Yes D No ~ Unknown 

Initial pH 5-9?: □ Yes □ No ~ NA 
If no, individual sample adjustments on the Auxiliary Sample Receipt Form 

Total Residual Chlorine Present?: 0 Yes O No ~ NA 

If yes, individual sample adjustments on the Au.xi/ia,y Sample Receipt Form 

Head Space< I% in samples for water VOC analysis: D Yes D No ~ NA 

Individual sample deviations noted on sample log 

Samples Containers: 
Samples returned in PC-grade jars: D Yes D No ~Unknown/Lot No.: JJ..n...KnQlY,=n ______ _ 

Storage Location: Custody: Freezer - F0114 (NA) BDO IDs Assigned: K9598 - K9642 

45 

Samples logged in by: Schumitz, Matt Date/Time: 08/21/2017 3:15 PM ---------------
Approved By: Approved On: 

Authorized By: Authorized On: ----------

Printed on 8/22/2017 Page 1 of 1 



Sample Receipt Form Details

ShpNo SHP-170822-02

Approved: Authorized

Project Number: 100043429-17T6AVX Client: USACE

Received by: Schumitz, Matt Date/Time Received: Monday, August 21, 2017 3:15 PM

No. of Shipping Containers: 1
BDO Id: Client Sample ID: Collection Date: Login Date: Ctrs: Matrix: Temp: pH: TRC: VOC: Stored In: Loc: No: Comments:

Battelle Project No: 100043429

K9598 P-17G-ADP-GG-05 SW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114 (NA)
K9599 P-17G-ADP-GG-05 PW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114 (NA)
K9600 P-17G-ADP-JJ-07 SW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114 (NA)
K9601 P-17G-ADP-JJ-07 PW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114 (NA)
K9602 P-17G-ADP-DD-09 SW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114 (NA)
K9603 P-17G-ADP-DD-09 PW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114 (NA)
K9604 P-17G-ADP-FF-07 SW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114 (NA)
K9605 P-17G-ADP-FF-07 PW 08/14/17 0:00 08/22/17 9:18 1 PED -20 NA NA NA F0114 (NA)
K9606 P-17G-ADP-GG-04 SW 08/14/17 0:00 08/22/17 9:18 1 PED -20 NA NA NA F0114 (NA)
K9607 P-17G-ADP-GG-04 PW 08/14/17 0:00 08/22/17 9:18 1 PED -20 NA NA NA F0114 (NA)
K9608 P-17G-ADP-HH-07 SW 08/14/17 0:00 08/22/17 9:18 1 PED -20 NA NA NA F0114 (NA)
K9609 P-17G-ADP-HH-07 PW 08/14/17 0:00 08/22/17 9:18 1 PED -20 NA NA NA F0114 (NA)
K9610 P-17G-ADP-EE-04 SW 08/14/17 0:00 08/22/17 9:18 1 PED -20 NA NA NA F0114 (NA)
K9611 P-17G-ADP-EE-04 PW 08/14/17 0:00 08/22/17 9:19 1 PED -20 NA NA NA F0114 (NA)
K9612 P-17G-ADP-JJ-05 SW 08/14/17 0:00 08/22/17 9:19 1 PED -20 NA NA NA F0114 (NA)
K9613 P-17G-ADP-JJ-05 PW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA)
K9614 P-17G-ADP-DD-04 SW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA)
K9615 P-17G-ADP-DD-04 PW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA)
K9616 P-17G-ADP-FF-04 SW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA)
K9617 P-17G-ADP-FF-04 PW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA)
K9618 P-17G-ADP-CC-07 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA)
K9619 P-17G-ADP-CC-07 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA)
K9620 P-17G-ADP-DD-05 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA)
K9621 P-17G-ADP-DD-05 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA)
K9622 P-17G-ADP-CC-04 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA)
K9623 P-17G-ADP-CC-04 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA)
K9624 P-17G-ADP-LL-03 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA)
K9625 P-17G-ADP-LL-03 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA)

Printed on 9/25/2017 Page 1 of 2
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Sample Receipt Form Details

ShpNo SHP-170822-02

Approved: Authorized

Project Number: 100043429-17T6AVX Client: USACE

Received by: Schumitz, Matt Date/Time Received: Monday, August 21, 2017 3:15 PM

No. of Shipping Containers: 1
BDO Id: Client Sample ID: Collection Date: Login Date: Ctrs: Matrix: Temp: pH: TRC: VOC: Stored In: Loc: No: Comments:

Battelle Project No: 100043429

K9626 P-17G-ADP-JJ-03 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA)
K9627 P-17G-ADP-JJ-03 PW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA)
K9628 P-17G-ADP-BB-05 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA)
K9629 P-17G-ADP-BB-05 PW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA)
K9630 P-17G-ADP-BB-07 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA)
K9631 P-17G-ADP-BB-07 PW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA)
K9632 P-17G-ADP-LL-02 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA)
K9633 P-17G-ADP-LL-02 PW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA)
K9634 P-17G-ADP-HH-05 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA)
K9635 P-17G-ADP-HH-05 PW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA)
K9636 P-17G-ADP-DD-07 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA)
K9637 P-17G-ADP-DD-07 PW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA)
K9638 P-17G-ADP-CC-05 SW 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA)
K9639 P-17G-ADP-CC-05 PW 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA)
K9640 P-17G-ADP-FF-05 SW 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA)
K9641 P-17G-ADP-FF-05 PW 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA)
K9642 TB-081417-01 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA)

Total Samples: 45

Printed on 9/25/2017 Page 2 of 2
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BAJUl.lE Chain-of-Custody 
It can be done 

Chent Cc ntact Information Project Manager: J)~.k\Ur\. Sampling Site: Site Information: 

Sampler Information (print name) 
Phone: " COC# > 

-~ 

~ 
Emai l: 1A 

Turnaround Time (TAT) Requested: 
~ 

c.. 

Project Name Nit+ AlVOV Oj., Normal Page# 
Priority 

"' .. [) 
Project No i O t) U \f 3 'h-b\ -t -:}-Tl, A\JA- RUSH 0 ·;;; 

. ~ >, 

Time Zone: 
.; 
C: r--. <( 

Sample Identification Sample 
Matrix 

Total# of ~ Sample Date Sample Time Type Cont. 

P-t'l--4--AM...-G--ff05' $.VJ ii 14) r:i- Ve;1) \ \ l(q~'lS 
P - t1--G--A oF • q-4---0.f Pl\/ . 

I l KG\ Sqq I 

r -11- 1}-Aop<TJ'-O'l- JW l I l{q~o 
f-tl-Cr-AOr-SJtJ"\--- PW \ J '' ' ' 0 I 
r -11({ -A9?-D1)-04 -Sw l J OJ.. 
e-,1-c,. -A{)P- () ()-0~ ~w l J CJ ~ 
'?-\l-<r-ADi' -~An- JW l J ol.f 
~-\ 1-u- -A9r - rf-0-:r {)W ( I 05 
P-rHr -AOf -C:Xr:dJ\I --iW l J 0"1 
v-,:f-6- -ADP -Q-(ro-f ~vJ l J en 
1)- t=l-{r-Ai)P--t-11-t~k' Svv t J 0'1 
f -l"t tr -,40P-1-trt-0't VW I J 0~ 
J -- l~ lt'-Af)P.., ~ti'I J W •r ' I 

\) ..... ,o 
Receipt Tempera ture.'(°C) Samples Intact: Yes - Na Samples on Ice: Yes - No Receipt Comments: 

Rc!Wlt~nu}t~ re:i111111 ~Ctu17_1J1 ";} l lS/Jlh 
Received by~ Cog;!r~L DaiiJi1 / 17 11s-

Relinquished by (Pri\lfSign): u ompan"y IJlUe/fi~: Received by (Print/Sign) Company: Date/Time. 

Relinquished by (Prin1/Sign): Company: Dateffime· Received by (Prin1/Sign). Company: Date/Time· 

Comments: 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 
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BJIJIEi.lE Chain-of-Custody 
It can be done 

Client Co:1tact Information project Manager: 1) ti. ~ \.t_ \I\ Sampling Site: Site Information: 

Sampler Information (print name): 
Phone: " COC# > 

·~ 
~ 

Email: " "' 
Turnaround Time (TAT) Requested: ~ 

0.. 

Project Name: ~ \> t.\- Ac_ v() \,/ V Normal ., Page# 
Priority [1 

"' '- ) 
Project No.: RUSH r1 · v, 

~ I 0004'142.&J-11-T/JA\i )( 
>, 

Time Zone: .; 
C '-,/ .,: 

Sampk Identification Sample 
Matrix 

Total # of [ Sample Date Sample Time Type Cont 

\'- \1&- -A~P- \k1'f ~\Al «-I I"\ I I .,_ ~ l ,,, K q~" 
P-11-lr-A~P<JS.oi; SW \ 

,. 
" l i ,, 

p-n(1--A1)?-JJ-O!:,' fw I ,.. I! 
P- l1-h -A-l)i'- D().O\{ SW ( / l"f 
P -11-&- AT'>P -l)l)U~ G>w I / IS 
p-rt&- - Al) 'P -~~~ 1JW I ;" I& 
P - n 4:--A 1)p -~t:01 'M ( ,/' /1 
P - 'tlr- AL> P- lW~ 1 IN I / Ii 
P -1'.1 fr- ADP -lW~ fvv l ,,, t 'i 
Y -\-::+- f-r- - AiW -0Dt>5" SW I ,/' J.O 
P - 1:i- Cr- Ai\P -bl)Oi;--yw I 

,,, 
11 

p -q .. (;;-AD? .. (WI./ SW I 
/ ).. ?-

r - \1--(1' -Ai) ('- CL,-Ol/ ?IJV . .., ·~ I / - ~ 3 
Receipt Temperarure:( 0 C) Samples In tact: Yes - No Samples on Ice: Yes - No Receipt Comments: 

Rr i\Ps~ ~ l/~t ~ c~~JkJLL tf{:\\1.,01~ J ~ tr/>rL- l~:itby (?Xn~h. twJ, ::..71J1,l& 0;1;; I, 1 J;/( 
Relinquished by (Pr~ tign): u Company· Dateffime ' Received by (PrinVSign)· Company· Date/fime· 

Relinquished by (Print/S gn): Company Date/fime: Received by (Print/Sign). Company Dateffime· 

Comments 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 
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BAl1EJ.lE Chain-of-Custody 
It can be done 

Client Cc11tact lnfonnation Pro ject Manager: 1) /J ~I U,(A Sampling Site: Site Information: 

Sampler Information (print name)· 
Phone: " COC# -~ .; 

t 
Email : " ~ Turnaround Time (TAT) Requested: 0.. 

Project Name N -3, 1-\- Ae,'(O VO X' Normal II :D Page# 
Priori ty L 

"' <.S I::) 

Proji ~~)lN 11.h .q -l 1-no Av X 
RUSH II "' ~ "' .; 

Time Zone: C ,._ 
< 

Sampl~ Identification Sample Total # of i.S::: 
Matrix ~ Sam ple Date Sample Time Type ·cont. 

r-n-Br -Aor - u.:o ~ rw r< lf~l11- PEP ' / 

1<' "I" ;t '1 r-rtlt ,.. Ai)P,.. ();,01-:> IW \ / " \\ J-5 
P-11--f::r·AOP -Jfo3 JW \ , 

"" P- r:i-11--AhP - I1D~ P~ t / ;. ? 
r - 11/r--A-uP- BG-o') JW l / J. i 
P-11--fr -- M P- f:>B{)S" Pl'J l I' a,.q 
r -,ir,- - Ao p .... blH, 1- S'v\{ l / 

?o r -11rr -- A,i)" -- 01}-0-i- Pw l / Jr r-1J.r,.- -Aor -u..-02... .J w I / Jl 
y- I 'tfr-ADf - LL·D1- rvv l I' ?J 
P- 11-fT --Al)f - t-h+.OS' SW l / 

1'-f r-n-a-...-A, )r- Hl-\ r,<'wJ \ 
,, 

)5 
p - /=I--/,-- /l' :) p ., \) D--o~ J ~ 'l/ ~ I I -- ~l 

Receipt Temperc~ure:(°C) Samples Intact: Yes -Na Samples an Ice: Yes - No Receipt Comments: 

ft " 

Rt01Yn~ iii llvh- tYa1UJ 11 __ ~e!Ti{/ ?,1)1 }- ~ : ,s-,, If,, ~u:; t ~n= "-'- ALJ.-- ComdJtdf~ Dateri 1 t I / ?t.f 
Relinquished by (Print'Y6n}" u ompaO)':" DatWT"ime( 

. 
Received by (Print/Sign) · Company: Date/Time: 

RelinquJShed by (Print/S .gn). Company. DaterTime. Received by (Print/Sign)- C:nmp:my: OaterTimc: 

Comments: 

Form NAL-056 I Revl I 1/23/2017 I Page I of I 
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BAIIEllE Chain-of-Custody 
It can be done 

Client Crntact Information Project Manal(er: -l) a._ h lA,,tA Sampling Site: Site Information: 

Sampler In formation (print name): 
Phone: " COC# > 

·~ 
i:: 

Emai l: ~ 

Turnaround Time (TAT) Req uested: 
~ 

c.. 

Project Name NOH- ArV--OVl'.l,( Normal ,J Page# 
Priority IJ 

"' ~D 
Proj;~;ou,~ 4-1,.lt - / ':1,-Tl,__ Al 'i. RUSH ii "' "" 

Time Zone: «I ...... 
C 

~ 4'. 
Sampl: Identification Sample 

Matrix 
Total # of -Sample Date Sample Time Type Cont. 

P-,~b---AIW -1)1)()'.l- PW X-114111-- ~ \ /' \{Ct(,.,~1 
r-t:}f:t- - AQf - I I ,1~,; ~w - l ,, _, ~ <;; r 

·2, 1-=rlr' A ~P-r[-1\C' PY\J ( ,, 1'1 
p, 11-rr- A-or-cl-n~ 1vd l I" 'iO 
~- 11&- -An~-c.t.. -nr rvv l ,, 

L( I 
Tn -Okl\J-1-=4 - lH \ I ' I ,, - L-( ~ 

Receipt Temperc. ~ure:(°C} Samples Intact: Yes • No Samples on Ice: Yes - No Receipt Comments: 

r i~vt:ri~ c~anikllL Date/Time: R~t7+ZI~s:~ +1 ~Ao-- Cn@~d/~ DatgTj, / 11 t/i1Ju:o- 3;1__r~ 1: (S-
Relinquished by (P(irllt.:-ign)\_,j Company: Daterriml:: Received by (Print/Sign)· Cnmpany. Dateffime· 

Relinquished by (Print/S ,gn): Company· Date/Tim~ Received by (Print/Sign) · Company. Date/Time· 

Comments: 

I 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 



Procedural Blank

CM912PB-P
PB

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 2.26 U
Cl1(3) 3.57 U
Cl2(4) 1.51 U
Cl2(5) 2.33 U
Cl2(6) 0.893 U
Cl2(7) 3.71 U
Cl2(8) 5.50 U
Cl2(9) 4.26 U
Cl2(11) 3.43 U
Cl2(12) 3.71 U
Cl2(13) 1.92 U
Cl2(15) 3.43 U
Cl3(16) 4.47 U
Cl3(17) 2.96 U
Cl3(18) 1.92 U
Cl3(19) 3.22 U
Cl3(22) 3.36 U
Cl3(24) 1.72 U
Cl3(25) 4.67 U
Cl3(26) 1.58 U
Cl3(27) 1.92 U
Cl3(28) 3.64 U
Cl3(29) 1.86 U
Cl3(30) 2.82 U
Cl3(31) 2.00 U
Cl3(32) 2.82 U
Cl3(33) 3.57 U
Cl3(37) 4.47 U
Cl4(40) 5.08 U
Cl4(41) 4.33 U
Cl4(42) 3.36 U
Cl4(43) 3.92 U
Cl4(44) 2.54 U
Cl4(45) 2.19 U
Cl4(46) 3.10 U
Cl4(47) 2.26 U
Cl4(48) 2.96 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Procedural Blank

CM912PB-P
PB

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(49) 3.71 U
Cl4(50) 1.72 U
Cl4(51) 1.65 U
Cl4(52) 3.43 U
Cl4(53) 1.92 U
Cl4(54) 2.61 U
Cl4(56) 2.19 U
Cl4(60) 2.61 U
Cl4(63) 3.10 U
Cl4(64) 2.61 U
Cl4(66) 3.36 U
Cl4(67) 1.79 U
Cl4(70) 3.57 U
Cl4(71) 1.86 U
Cl4(74) 2.89 U
Cl4(75) 2.96 U
Cl4(77) 3.43 U
Cl4(80) 2.12 U
Cl4(81) 2.12 U
Cl5(82) 2.12 U
Cl5(83) 2.26 U
Cl5(84) 3.50 U
Cl5(85) 5.90 U
Cl5(87) 2.00 U
Cl5(91) 3.10 U
Cl5(92) 2.61 U
Cl5(95) 1.65 U
Cl5(97) 2.82 U
Cl5(99) 1.86 U
Cl5(100) 2.26 U
Cl5(101) 2.26 U
Cl5(104) 1.24 U
Cl5(105) 3.31 U
Cl5(110) 2.47 U
Cl5(114) 2.26 U
Cl5(115) 3.64 U
Cl5(118) 2.89 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Procedural Blank

CM912PB-P
PB

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(123) 2.82 U
Cl5(124) 1.79 U
Cl5(125) 2.61 U
Cl5(126) 2.89 U
Cl5(127) 5.78 U
Cl6(128) 2.75 U
Cl6(130) 2.54 U
Cl6(131) 1.65 U
Cl6(134) 2.61 U
Cl6(135) 1.72 U
Cl6(136) 1.37 U
Cl6(137) 3.85 U
Cl6(138) 3.43 U
Cl6(139) 3.64 U
Cl6(140) 2.82 U
Cl6(141) 1.92 U
Cl6(144) 2.06 U
Cl6(146) 4.26 U
Cl6(149) 2.06 U
Cl6(151) 2.40 U
Cl6(153) 4.33 U
Cl6(154) 1.92 U
Cl6(155) 2.06 U
Cl6(156) 3.43 U
Cl6(157) 3.43 U
Cl6(158) 1.92 U
Cl6(163) 2.54 U
Cl6(164) 1.51 U
Cl6(166) 1.31 U
Cl6(167) 11.5 U
Cl6(169) 2.40 U
Cl7(170) 2.54 U
Cl7(171) 2.12 U
Cl7(172) 1.72 U
Cl7(173) 2.40 U
Cl7(174) 3.17 U
Cl7(175) 1.72 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Procedural Blank

CM912PB-P
PB

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(176) 1.51 U
Cl7(177) 2.06 U
Cl7(178) 3.03 U
Cl7(179) 2.06 U
Cl7(180) 3.71 U
Cl7(183) 1.79 U
Cl7(184) 1.44 U
Cl7(185) 2.26 U
Cl7(187) 1.03 U
Cl7(188) 1.65 U
Cl7(189) 2.40 U
Cl7(190) 2.33 U
Cl7(191) 2.96 U
Cl7(193) 1.44 U
Cl8(194) 4.40 U
Cl8(195) 1.86 U
Cl8(197) 1.72 U
Cl8(198) 2.26 U
Cl8(199) 3.36 U
Cl8(200) 2.26 U
Cl8(201) 1.72 U
Cl8(202) 1.51 U
Cl8(203) 2.19 U
Cl8(205) 2.26 U
Cl9(206) 3.57 U
Cl9(207) 1.65 U
Cl9(208) 1.79 U
Cl10(209) 1.65 U
LOC 1 U
LOC 2 U
LOC 3 U
LOC 4 U
LOC 5 U
LOC 6 U
LOC 7 U
LOC 8 U
LOC 9 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Procedural Blank

CM912PB-P
PB

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 10 U
Cl3(38) U
Cl4(78) U
Cl4(79) U
Cl7(186) U

Surrogate Recoveries (%)

Cl3(34) 96
Cl6(152) 85

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL

31 of 73

BAJUi.lE 
It can be done 



Laboratory Control 
Sample

CM913LCS-P
LCS

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.19

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM914LCSD-P
LCSD

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 40.7 35.742.06 97 38.21 93 4.2
Cl1(3) 41.4 37.942.31 98 38.44 99 1.0
Cl2(4) 41.1 36.142.02 98 38.17 95 3.1
Cl2(5) 41.9 38.842.14 99 38.28 101 2.0
Cl2(6) 39.2 35.241.76 94 37.94 93 1.1
Cl2(7) 49.8 42.442.10 118 38.24 111 6.1
Cl2(8) 45.4 40.041.85 108 38.02 105 2.8
Cl2(9) 38.4 36.541.64 92 37.82 97 5.3
Cl2(11) 40.0 36.741.76 96 37.94 97 1.0
Cl2(12) 40.3 38.342.18 96 38.32 100 4.1
Cl2(13) 43.9 42.442.27 104 38.40 110 5.6
Cl2(15) 40.8 37.442.10 97 38.24 98 1.0
Cl3(16) 45.2 40.941.89 108 38.05 107 0.9
Cl3(17) 41.7 37.142.02 99 38.17 97 2.0
Cl3(18) 39.3 35.042.31 93 38.44 91 2.2
Cl3(19) 43.2 38.042.02 103 38.17 100 3.0
Cl3(22) 41.9 38.542.02 100 38.17 101 1.0
Cl3(24) 37.8 34.941.85 90 38.02 92 2.2
Cl3(25) 44.1 41.242.27 104 38.40 107 2.8
Cl3(26) 39.2 35.541.68 94 37.86 94 0.0
Cl3(27) 42.2 38.241.93 101 38.09 100 1.0
Cl3(28) 42.0 39.342.52 99 38.63 102 3.0
Cl3(29) 40.3 37.442.06 96 38.21 98 2.1
Cl3(30) 41.7 37.442.35 98 38.47 97 1.0
Cl3(31) 42.0 39.242.31 99 38.44 102 3.0
Cl3(32) 43.0 39.241.72 103 37.90 103 0.0
Cl3(33) 42.2 40.241.60 101 37.79 106 4.8
Cl3(37) 42.7 40.442.23 101 38.36 105 3.9
Cl4(40) 40.6 34.541.68 97 37.86 91 6.4
Cl4(41) 40.8 37.441.81 98 37.98 98 0.0
Cl4(42) 45.5 40.842.10 108 38.24 107 0.9
Cl4(43) 45.7 42.442.23 108 38.36 111 2.7
Cl4(44) 41.1 38.642.02 98 38.17 101 3.0
Cl4(45) 41.0 37.942.48 97 38.59 98 1.0
Cl4(46) 42.1 39.341.97 100 38.13 103 3.0
Cl4(47) 37.0 35.842.10 88 38.24 94 6.6
Cl4(48) 41.9 35.642.27 99 38.40 93 6.3

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM913LCS-P
LCS

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.19

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM914LCSD-P
LCSD

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(49) 40.6 40.042.06 97 38.21 105 7.9
Cl4(50) 41.5 37.942.35 98 38.47 99 1.0
Cl4(51) 37.5 33.242.10 89 38.24 87 2.3
Cl4(52) 42.2 38.241.93 101 38.09 100 1.0
Cl4(53) 41.3 37.241.60 99 37.79 98 1.0
Cl4(54) 39.2 35.141.97 93 38.13 92 1.1
Cl4(56) 39.9 38.542.06 95 38.21 101 6.1
Cl4(60) 40.6 36.441.68 97 37.86 96 1.0
Cl4(63) 42.7 39.042.10 101 38.24 102 1.0
Cl4(64) 40.8 38.542.35 96 38.47 100 4.1
Cl4(66) 39.9 39.642.14 95 38.28 103 8.1
Cl4(67) 42.8 41.042.18 101 38.32 107 5.8
Cl4(70) 46.0 42.942.27 109 38.40 112 2.7
Cl4(71) 40.5 38.042.35 96 38.47 99 3.1
Cl4(74) 41.2 39.142.14 98 38.28 102 4.0
Cl4(75) 41.8 37.041.97 100 38.13 97 3.0
Cl4(77) 43.3 41.042.06 103 38.21 107 3.8
Cl4(80) 45.1 41.641.85 108 38.02 109 0.9
Cl4(81) 37.7 35.542.06 90 38.21 93 3.3
Cl5(82) 38.3 36.941.68 92 37.86 97 5.3
Cl5(83) 39.9 37.642.14 95 38.28 98 3.1
Cl5(84) 40.1 30.642.02 95 38.17 80 17.1
Cl5(85) 33.6 29.941.68 81 37.86 79 2.5
Cl5(87) 39.9 37.542.02 95 38.17 98 3.1
Cl5(91) 44.2 41.041.85 106 38.02 108 1.9
Cl5(92) 45.1 41.541.89 108 38.05 109 0.9
Cl5(95) 39.8 36.641.93 95 38.09 96 1.0
Cl5(97) 39.7 36.741.72 95 37.90 97 2.1
Cl5(99) 38.7 35.441.89 92 38.05 93 1.1
Cl5(100) 42.2 38.542.23 100 38.36 100 0.0
Cl5(101) 39.8 37.442.06 95 38.21 98 3.1
Cl5(104) 40.0 37.042.10 95 38.24 97 2.1
Cl5(105) 42.5 38.642.35 100 38.47 100 0.0
Cl5(110) 38.9 35.242.02 93 38.17 92 1.1
Cl5(114) 40.6 38.942.18 96 38.32 102 6.1
Cl5(115) 40.4 39.741.97 96 38.13 104 8.0
Cl5(118) 36.6 34.642.27 87 38.40 90 3.4

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM913LCS-P
LCS

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.19

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM914LCSD-P
LCSD

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(123) 42.0 38.442.06 100 38.21 100 0.0
Cl5(124) 41.6 38.741.72 100 37.90 102 2.0
Cl5(125) 42.8 39.741.97 102 38.13 104 1.9
Cl5(126) 44.0 42.542.27 104 38.40 111 6.5
Cl5(127) 46.5 44.542.02 111 38.17 117 5.3
Cl6(128) 41.8 38.842.06 99 38.21 102 3.0
Cl6(130) 37.4 40.841.93 89 38.09 107 18.4
Cl6(131) 37.0 34.441.76 89 37.94 91 2.2
Cl6(134) 39.8 35.841.93 95 38.09 94 1.1
Cl6(135) 37.5 35.341.51 90 37.71 94 4.3
Cl6(136) 41.2 38.342.06 98 38.21 100 2.0
Cl6(137) 54.1 51.041.60 130 N 37.79 135 N 3.8
Cl6(138) 35.9 38.441.76 86 37.94 101 16.0
Cl6(139) 42.7 39.941.89 102 38.05 105 2.9
Cl6(140) 36.8 33.742.27 87 38.40 88 1.1
Cl6(141) 39.6 34.841.60 95 37.79 92 3.2
Cl6(144) 41.5 37.842.18 98 38.32 99 1.0
Cl6(146) 37.7 35.542.23 89 38.36 93 4.4
Cl6(149) 38.6 38.242.10 92 38.24 100 8.3
Cl6(151) 40.0 35.041.85 96 38.02 92 4.3
Cl6(153) 40.4 36.442.31 95 38.44 95 0.0
Cl6(154) 36.7 34.942.35 87 38.47 91 4.5
Cl6(155) 35.9 34.041.68 86 37.86 90 4.5
Cl6(156) 43.7 41.942.65 102 38.74 108 5.7
Cl6(157) 43.4 39.642.10 103 38.24 104 1.0
Cl6(158) 39.6 37.042.14 94 38.28 97 3.1
Cl6(163) 41.9 34.441.76 100 37.94 91 9.4
Cl6(164) 40.8 34.141.89 97 38.05 90 7.5
Cl6(166) 39.7 36.142.06 94 38.21 94 0.0
Cl6(167) 43.1 40.742.44 102 38.55 106 3.8
Cl6(169) 41.6 43.641.93 99 38.09 114 14.1
Cl7(170) 38.8 40.142.02 92 38.17 105 13.2
Cl7(171) 45.5 42.341.85 109 38.02 111 1.8
Cl7(172) 38.8 36.642.48 91 38.59 95 4.3
Cl7(173) 38.9 35.542.23 92 38.36 93 1.1
Cl7(174) 40.3 36.742.10 96 38.24 96 0.0
Cl7(175) 36.9 34.841.85 88 38.02 92 4.4

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM913LCS-P
LCS

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.19

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM914LCSD-P
LCSD

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(176) 39.4 35.042.10 94 38.24 92 2.2
Cl7(177) 40.4 37.242.27 96 38.40 97 1.0
Cl7(178) 38.2 32.941.81 91 37.98 87 4.5
Cl7(179) 40.5 35.841.89 97 38.05 94 3.1
Cl7(180) 39.4 36.041.85 94 38.02 95 1.1
Cl7(183) 38.6 34.941.60 93 37.79 92 1.1
Cl7(184) 39.2 35.942.02 93 38.17 94 1.1
Cl7(185) 46.5 43.142.02 111 38.17 113 1.8
Cl7(187) 37.8 35.542.02 90 38.17 93 3.3
Cl7(188) 38.7 34.941.93 92 38.09 92 0.0
Cl7(189) 45.6 41.441.89 109 38.05 109 0.0
Cl7(190) 40.3 38.642.10 96 38.24 101 5.1
Cl7(191) 39.8 36.441.72 95 37.90 96 1.0
Cl7(193) 44.8 42.442.06 107 38.21 111 3.7
Cl8(194) 46.9 45.442.06 112 38.21 119 6.1
Cl8(195) 45.5 40.842.02 108 38.17 107 0.9
Cl8(197) 41.3 35.842.61 97 38.70 93 4.2
Cl8(198) 43.1 40.041.72 103 37.90 106 2.9
Cl8(199) 31.2 29.742.02 74 38.17 78 5.3
Cl8(200) 37.4 34.642.35 88 38.47 90 2.2
Cl8(201) 39.7 35.341.89 95 38.05 93 2.1
Cl8(202) 37.7 34.442.14 89 38.28 90 1.1
Cl8(203) 40.4 36.842.18 96 38.32 96 0.0
Cl8(205) 41.0 38.941.68 98 37.86 103 5.0
Cl9(206) 41.8 38.242.02 99 38.17 100 1.0
Cl9(207) 38.2 34.842.23 90 38.36 91 1.1
Cl9(208) 37.8 35.642.02 90 38.17 93 3.3
Cl10(209) 39.7 35.342.06 94 38.21 92 2.2
LOC 1 82.1 73.6
LOC 2 421 384
LOC 3 628 575
LOC 4 1160 1070
LOC 5 937 867
LOC 6 1050 980
LOC 7 808 746
LOC 8 404 372
LOC 9 118 109

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM913LCS-P
LCS

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.19

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM914LCSD-P
LCSD

08/29/2017
08/29/2017
09/12/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 10 39.7 35.3
Cl3(38) U U
Cl4(78) U U
Cl4(79) U U
Cl7(186) U U

Surrogate Recoveries (%)

Cl3(34) 101 102
Cl6(152) 93 93

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0367MS-Master_315(PRC):FINAL
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID
P-17G-ADP-GG-05 

SW
P-17G-ADP-GG-05 

PW P-17G-ADP-JJ-07 SW P-17G-ADP-JJ-07 PW

Battelle ID K9598-P K9599-P K9600-P K9601-P
Sample Type SA SA SA SA
Collection Date 08/14/17 08/14/17 08/14/17 08/14/17
Extraction Date 08/29/17 08/29/17 08/29/17 08/29/17
Analysis Date 09/12/17 09/12/17 09/13/17 09/13/17
Analytical Instrument MS MS MS MS
% Moisture NA NA NA NA
% Lipid NA NA NA NA
Matrix PED PED PED PED
Sample Size 0.29 0.32 0.29 0.39
Size Unit-Basis G_DRY G_DRY G_DRY G_DRY
Units NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

Cl1(1) 31.000 68.800 33.600 195.000
Cl1(3) 22.100 47.100 26.600 91.500
Cl2(4) 2110.000 D 4330.000 D 2280.000 D 9920.000 D
Cl2(5) 3.220 U 2.920 U 3.220 U 2.390 U
Cl2(6) 7240.000 D 13900.000 D 7730.000 D 19100.000 D
Cl2(7) 117.000 170.000 117.000 493.000 D
Cl2(8) 7020.000 D 16600.000 D 7250.000 D 20100.000 D
Cl2(9) 174.000 721.000 D 204.000 1010.000 D
Cl2(11) 1200.000 D 1920.000 D 1320.000 D 2070.000 D
Cl2(12) 3.090 J 8.430 4.840 5.910
Cl2(13) 3730.000 D 8130.000 D 4130.000 D 8770.000 D
Cl2(15) 3510.000 D 6920.000 D 3880.000 D 7470.000 D
Cl3(16) 288.000 1580.000 D 321.000 1060.000 D
Cl3(17) 13100.000 D 20800.000 D 13500.000 D 21900.000 D
Cl3(18) 25300.000 D 38600.000 D 26200.000 D 45700.000 D
Cl3(19) 1560.000 D 2660.000 D 1660.000 D 3560.000 D
Cl3(22) 2190.000 D 3720.000 D 2480.000 D 2910.000 D
Cl3(24) 20.400 37.700 25.400 27.200
Cl3(25) 29700.000 D 41100.000 D 30400.000 D 39300.000 D
Cl3(26) 40000.000 D 54800.000 D 40200.000 D 52500.000 D
Cl3(27) 3830.000 D 6350.000 D 4160.000 D 8970.000 D
Cl3(28) 50300.000 D 57400.000 D 51000.000 D 58400.000 D
Cl3(29) 10.100 11.500 12.100 6.510
Cl3(30) 11.500 12.700 11.600 11.200
Cl3(31) 48400.000 D 55900.000 D 51000.000 D 59600.000 D
Cl3(32) 9000.000 D 14400.000 D 9360.000 D 15900.000 D
Cl3(33) 1300.000 D 2820.000 D 1470.000 D 1580.000 D
Cl3(37) 1230.000 D 1630.000 D 1260.000 D 1100.000 D
Cl4(40) 2620.000 D 3000.000 D 2500.000 D 2280.000 D
Cl4(41) 5.980 U 5.420 U 5.980 U 15.200
Cl4(42) 7120.000 D 9600.000 D 6930.000 D 8540.000 D
Cl4(43) 786.000 D 723.000 D 743.000 D 545.000 D
Cl4(44) 11600.000 D 16800.000 D 11400.000 D 14400.000 D
Cl4(45) 844.000 D 1330.000 D 949.000 D 1140.000 D
Cl4(46) 1190.000 D 1880.000 D 1230.000 D 1770.000 D
Cl4(47) 18700.000 D 22300.000 D 18300.000 D 19200.000 D
Cl4(48) 1140.000 D 2740.000 D 1650.000 D 3610.000 D
Cl4(49) 57300.000 D 73200.000 D 58800.000 D 70100.000 D
Cl4(50) 84.500 87.800 89.100 81.300
Cl4(51) 3920.000 D 5000.000 D 3940.000 D 4440.000 D
Cl4(52) 61600.000 D 76900.000 D 60700.000 D 72200.000 D
Cl4(53) 9080.000 D 12500.000 D 9020.000 D 12200.000 D
Cl4(54) 63.500 74.400 64.600 74.800
Cl4(56) 818.000 D 1040.000 D 846.000 D 697.000 D
Cl4(60) 467.000 D 451.000 D 482.000 D 155.000
Cl4(63) 259.000 618.000 D 270.000 190.000
Cl4(64) 5080.000 D 8520.000 D 5550.000 D 7010.000 D
Cl4(66) 3370.000 D 3320.000 D 3310.000 D 2400.000 D
Cl4(67) 1970.000 D 1360.000 D 2070.000 D 1430.000 D
Cl4(70) 2840.000 D 2500.000 D 2740.000 D 1840.000 D

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID
P-17G-ADP-GG-05 

SW
P-17G-ADP-GG-05 

PW P-17G-ADP-JJ-07 SW P-17G-ADP-JJ-07 PW

Battelle ID K9598-P K9599-P K9600-P K9601-P
Sample Type SA SA SA SA
Collection Date 08/14/17 08/14/17 08/14/17 08/14/17
Extraction Date 08/29/17 08/29/17 08/29/17 08/29/17
Analysis Date 09/12/17 09/12/17 09/13/17 09/13/17
Analytical Instrument MS MS MS MS
% Moisture NA NA NA NA
% Lipid NA NA NA NA
Matrix PED PED PED PED
Sample Size 0.29 0.32 0.29 0.39
Size Unit-Basis G_DRY G_DRY G_DRY G_DRY
Units NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

Cl4(71) 10300.000 D 13600.000 D 9730.000 D 10700.000 D
Cl4(74) 4210.000 D 2880.000 D 4510.000 D 2820.000 D
Cl4(75) 968.000 D 1170.000 D 1050.000 D 888.000 D
Cl4(77) 247.000 261.000 253.000 196.000
Cl4(80) 34.500 23.500 36.800 25.500
Cl4(81) 17.900 14.300 17.700 17.100
Cl5(82) 142.000 205.000 D 121.000 122.000
Cl5(83) 4540.000 D 6160.000 D 4250.000 D 4340.000 D
Cl5(84) 2830.000 D 4620.000 D 2610.000 D 3010.000 D
Cl5(85) 332.000 584.000 348.000 367.000
Cl5(87) 513.000 743.000 D 432.000 424.000
Cl5(91) 6960.000 D 9840.000 D 6170.000 D 7240.000 D
Cl5(92) 3550.000 D 3940.000 D 3600.000 D 3100.000 D
Cl5(95) 13300.000 D 17500.000 D 12500.000 D 13600.000 D
Cl5(97) 2990.000 D 3620.000 D 3000.000 D 2700.000 D
Cl5(99) 9310.000 D 10700.000 D 7740.000 D 7570.000 D
Cl5(100) 911.000 D 1080.000 D 787.000 D 744.000 D
Cl5(101) 12400.000 D 13000.000 D 11300.000 D 10200.000 D
Cl5(104) 22.200 19.000 18.300 15.900
Cl5(105) 466.000 595.000 367.000 365.000
Cl5(110) 13400.000 D 17900.000 D 12500.000 D 13100.000 D
Cl5(114) 106.000 121.000 92.600 90.900
Cl5(115) 94.500 150.000 77.200 105.000
Cl5(118) 4890.000 D 5380.000 D 4550.000 D 4130.000 D
Cl5(123) 655.000 D 778.000 D 581.000 564.000
Cl5(124) 151.000 166.000 135.000 117.000
Cl5(125) 68.000 53.200 49.300 58.500
Cl5(126) 19.600 20.400 19.000 17.800
Cl5(127) 79.200 31.600 143.000 16.500
Cl6(128) 338.000 433.000 282.000 317.000
Cl6(130) 152.000 193.000 139.000 147.000
Cl6(131) 246.000 356.000 213.000 250.000
Cl6(134) 532.000 785.000 D 470.000 501.000
Cl6(135) 1070.000 D 1490.000 D 1020.000 D 1090.000 D
Cl6(136) 1390.000 D 2000.000 D 1340.000 D 1480.000 D
Cl6(137) 146.000 197.000 124.000 136.000
Cl6(138) 929.000 D 1420.000 D 865.000 D 1200.000 D
Cl6(139) 140.000 174.000 116.000 132.000
Cl6(140) 11.000 12.600 6.120 8.360
Cl6(141) 182.000 252.000 153.000 167.000
Cl6(144) 107.000 183.000 89.100 129.000
Cl6(146) 952.000 D 1270.000 D 852.000 D 957.000 D
Cl6(149) 9380.000 D 12000.000 D 7630.000 D 9070.000 D
Cl6(151) 1250.000 D 1700.000 D 1220.000 D 1320.000 D
Cl6(153) 6290.000 D 7400.000 D 5180.000 D 6260.000 D
Cl6(154) 582.000 807.000 D 469.000 552.000
Cl6(155) 4.030 J 3.980 J 3.700 J 3.220 J
Cl6(156) 258.000 344.000 219.000 245.000
Cl6(157) 48.200 67.600 39.400 44.900
Cl6(158) 385.000 477.000 334.000 362.000
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID
P-17G-ADP-GG-05 

SW
P-17G-ADP-GG-05 

PW P-17G-ADP-JJ-07 SW P-17G-ADP-JJ-07 PW

Battelle ID K9598-P K9599-P K9600-P K9601-P
Sample Type SA SA SA SA
Collection Date 08/14/17 08/14/17 08/14/17 08/14/17
Extraction Date 08/29/17 08/29/17 08/29/17 08/29/17
Analysis Date 09/12/17 09/12/17 09/13/17 09/13/17
Analytical Instrument MS MS MS MS
% Moisture NA NA NA NA
% Lipid NA NA NA NA
Matrix PED PED PED PED
Sample Size 0.29 0.32 0.29 0.39
Size Unit-Basis G_DRY G_DRY G_DRY G_DRY
Units NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

Cl6(163) 2020.000 D 2800.000 D 1830.000 D 2000.000 D
Cl6(164) 296.000 382.000 262.000 286.000
Cl6(166) 37.200 43.500 31.400 34.300
Cl6(167) 234.000 306.000 199.000 232.000
Cl6(169) 3.310 U 3.000 U 3.310 U 2.460 U
Cl7(170) 189.000 283.000 162.000 206.000
Cl7(171) 61.400 95.500 55.900 70.600
Cl7(172) 36.300 57.100 34.300 42.100
Cl7(173) 6.240 7.560 4.250 J 6.560
Cl7(174) 116.000 171.000 103.000 125.000
Cl7(175) 17.300 25.200 13.100 18.600
Cl7(176) 27.100 40.500 24.500 28.100
Cl7(177) 92.400 132.000 79.400 100.000
Cl7(178) 112.000 160.000 89.200 115.000
Cl7(179) 209.000 306.000 184.000 232.000
Cl7(180) 358.000 521.000 312.000 388.000
Cl7(183) 169.000 248.000 145.000 184.000
Cl7(184) 1.990 U 1.800 U 1.990 U 1.340 J
Cl7(185) 19.700 26.800 16.700 20.700
Cl7(187) 587.000 941.000 D 496.000 691.000 D
Cl7(188) 14.100 22.000 12.700 16.000
Cl7(189) 13.000 21.600 9.710 15.100
Cl7(190) 62.700 95.000 54.400 71.500
Cl7(191) 13.800 19.600 10.900 16.100
Cl7(193) 31.300 54.200 26.100 35.600
Cl8(194) 42.300 87.300 33.300 55.800
Cl8(195) 16.600 28.000 14.600 21.200
Cl8(197) 3.980 J 4.730 3.380 J 3.620
Cl8(198) 3.120 U 2.830 U 3.120 U 2.320 U
Cl8(199) 44.900 77.800 41.000 56.200
Cl8(200) 4.740 J 7.400 4.670 J 5.820
Cl8(201) 8.360 11.900 5.680 8.710
Cl8(202) 20.700 33.800 18.800 26.200
Cl8(203) 57.700 106.000 47.700 77.000
Cl8(205) 4.100 J 5.330 2.840 J 4.220
Cl9(206) 18.400 41.800 15.400 29.700
Cl9(207) 3.970 J 6.020 3.150 J 4.410
Cl9(208) 7.940 14.600 6.210 9.400
Cl10(209) 2.590 J 6.740 2.200 J 4.020
LOC 1 53.100 116.000 60.200 286.000
LOC 2 25100.000 52700.000 26900.000 68900.000
LOC 3 226000.000 302000.000 233000.000 312000.000
LOC 4 207000.000 262000.000 207000.000 239000.000
LOC 5 77700.000 97200.000 71400.000 72000.000
LOC 6 27000.000 35100.000 23100.000 26900.000
LOC 7 2140.000 3230.000 1830.000 2380.000
LOC 8 203.000 362.000 172.000 259.000
LOC 9 30.300 62.400 24.800 43.500
LOC 10 2.590 6.740 2.200 4.020
Cl3(38) 31.000 58.500 36.800 52.500
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID
P-17G-ADP-GG-05 

SW
P-17G-ADP-GG-05 

PW P-17G-ADP-JJ-07 SW P-17G-ADP-JJ-07 PW

Battelle ID K9598-P K9599-P K9600-P K9601-P
Sample Type SA SA SA SA
Collection Date 08/14/17 08/14/17 08/14/17 08/14/17
Extraction Date 08/29/17 08/29/17 08/29/17 08/29/17
Analysis Date 09/12/17 09/12/17 09/13/17 09/13/17
Analytical Instrument MS MS MS MS
% Moisture NA NA NA NA
% Lipid NA NA NA NA
Matrix PED PED PED PED
Sample Size 0.29 0.32 0.29 0.39
Size Unit-Basis G_DRY G_DRY G_DRY G_DRY
Units NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

Cl4(78) 47.000 34.400 66.300 21.700
Cl4(79) 65.600 35.800 88.700 21.700
Cl7(186) 167.000 73.100 335.000 26.500

Surrogate Recoveries (%)

Cl3(34) 172 N 198 N 192 N 216 N
Cl6(152) 92 93 85 92

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl1(1)
Cl1(3)
Cl2(4)
Cl2(5)
Cl2(6)
Cl2(7)
Cl2(8)
Cl2(9)
Cl2(11)
Cl2(12)
Cl2(13)
Cl2(15)
Cl3(16)
Cl3(17)
Cl3(18)
Cl3(19)
Cl3(22)
Cl3(24)
Cl3(25)
Cl3(26)
Cl3(27)
Cl3(28)
Cl3(29)
Cl3(30)
Cl3(31)
Cl3(32)
Cl3(33)
Cl3(37)
Cl4(40)
Cl4(41)
Cl4(42)
Cl4(43)
Cl4(44)
Cl4(45)
Cl4(46)
Cl4(47)
Cl4(48)
Cl4(49)
Cl4(50)
Cl4(51)
Cl4(52)
Cl4(53)
Cl4(54)
Cl4(56)
Cl4(60)
Cl4(63)
Cl4(64)
Cl4(66)
Cl4(67)
Cl4(70)

P-17G-ADP-DD-09 SW P-17G-ADP-DD-09 PW P-17G-ADP-FF-07 SW P-17G-ADP-FF-07 PW

K9602-P K9603-P K9604-P K9605-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/13/17 09/13/17 09/13/17 09/13/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.41 0.38 0.32 0.34

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

19.800 769.000 D 25.400 66.200
17.100 143.000 21.900 52.700

1870.000 D 13600.000 D 1830.000 D 2930.000 D
2.280 U 2.460 U 2.920 U 2.740 U

7150.000 D 21600.000 D 6020.000 D 7370.000 D
96.700 699.000 D 138.000 125.000

6790.000 D 24800.000 D 5900.000 D 7930.000 D
144.000 1230.000 D 175.000 226.000

1210.000 D 2090.000 D 1210.000 D 1180.000 D
4.520 3.900 U 2.600 J 2.950 J

3770.000 D 8220.000 D 3770.000 D 3670.000 D
3600.000 D 7260.000 D 3710.000 D 3510.000 D
241.000 647.000 D 293.000 704.000 D

13300.000 D 23000.000 D 12800.000 D 12100.000 D
25600.000 D 49800.000 D 24300.000 D 24500.000 D
1460.000 D 4960.000 D 1470.000 D 1730.000 D
2340.000 D 2000.000 D 2090.000 D 2250.000 D

22.800 17.000 22.800 24.900
30300.000 D 33900.000 D 29100.000 D 24600.000 D
39600.000 D 48700.000 D 38800.000 D 33500.000 D
3710.000 D 10200.000 D 3680.000 D 3750.000 D

50700.000 D 54500.000 D 49000.000 D 41700.000 D
1.820 U 6.010 9.660 12.000
9.470 11.600 11.000 10.000

50000.000 D 57600.000 D 47800.000 D 41000.000 D
9020.000 D 17000.000 D 8650.000 D 8320.000 D
1560.000 D 1140.000 D 1490.000 D 1360.000 D
1140.000 D 949.000 D 1160.000 D 996.000 D
2400.000 D 2040.000 D 2270.000 D 1890.000 D

4.230 U 4.560 U 5.420 U 5.100 U
7180.000 D 4860.000 D 5880.000 D 5170.000 D
739.000 D 802.000 D 3310.000 D 1660.000 D

11800.000 D 9600.000 D 10700.000 D 9370.000 D
908.000 D 697.000 D 884.000 D 842.000 D

1160.000 D 1660.000 D 1130.000 D 1140.000 D
18100.000 D 16200.000 D 17300.000 D 13400.000 D
2950.000 D 1620.000 D 2560.000 D 2370.000 D

48400.000 D 53300.000 D 69800.000 D 55800.000 D
66.000 90.000 82.800 67.100

3540.000 D 5190.000 D 3530.000 D 3180.000 D
49900.000 D 59400.000 D 66500.000 D 54200.000 D
8800.000 D 13900.000 D 8340.000 D 7540.000 D

46.600 126.000 56.100 64.800
782.000 D 537.000 D 762.000 D 627.000 D
178.000 123.000 216.000 177.000
188.000 157.000 253.000 195.000

6500.000 D 3790.000 D 5430.000 D 4420.000 D
3110.000 D 1990.000 D 3220.000 D 2440.000 D
1890.000 D 1140.000 D 1950.000 D 1320.000 D
2580.000 D 1550.000 D 2610.000 D 1890.000 D

Not Surrogate Corrected
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(71)
Cl4(74)
Cl4(75)
Cl4(77)
Cl4(80)
Cl4(81)
Cl5(82)
Cl5(83)
Cl5(84)
Cl5(85)
Cl5(87)
Cl5(91)
Cl5(92)
Cl5(95)
Cl5(97)
Cl5(99)
Cl5(100)
Cl5(101)
Cl5(104)
Cl5(105)
Cl5(110)
Cl5(114)
Cl5(115)
Cl5(118)
Cl5(123)
Cl5(124)
Cl5(125)
Cl5(126)
Cl5(127)
Cl6(128)
Cl6(130)
Cl6(131)
Cl6(134)
Cl6(135)
Cl6(136)
Cl6(137)
Cl6(138)
Cl6(139)
Cl6(140)
Cl6(141)
Cl6(144)
Cl6(146)
Cl6(149)
Cl6(151)
Cl6(153)
Cl6(154)
Cl6(155)
Cl6(156)
Cl6(157)
Cl6(158)

P-17G-ADP-DD-09 SW P-17G-ADP-DD-09 PW P-17G-ADP-FF-07 SW P-17G-ADP-FF-07 PW

K9602-P K9603-P K9604-P K9605-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/13/17 09/13/17 09/13/17 09/13/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.41 0.38 0.32 0.34

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

9390.000 D 9990.000 D 8820.000 D 7520.000 D
3970.000 D 2400.000 D 4110.000 D 2890.000 D
963.000 D 831.000 D 1010.000 D 749.000 D
254.000 187.000 268.000 212.000
30.100 27.900 35.300 34.500
17.400 13.400 13.200 2.500 U

132.000 98.700 140.000 113.000
3980.000 D 3370.000 D 4140.000 D 3410.000 D
2430.000 D 1930.000 D 2430.000 D 2480.000 D
403.000 283.000 367.000 355.000
497.000 362.000 467.000 426.000

6550.000 D 4390.000 D 5690.000 D 4720.000 D
3390.000 D 2630.000 D 3370.000 D 2370.000 D

12300.000 D 9670.000 D 11700.000 D 9920.000 D
2920.000 D 2060.000 D 2930.000 D 2310.000 D
7930.000 D 5430.000 D 7900.000 D 6090.000 D
740.000 D 665.000 D 351.000 301.000

10700.000 D 7430.000 D 10400.000 D 7910.000 D
15.000 18.400 18.100 14.900

412.000 302.000 415.000 359.000
12400.000 D 9400.000 D 12300.000 D 9880.000 D

82.300 67.800 92.400 78.400
3.550 U 85.800 4.550 U 4.280 U

4430.000 D 3180.000 D 4570.000 D 3760.000 D
639.000 452.000 638.000 519.000
135.000 93.800 140.000 112.000
41.600 46.100 3.260 U 3.070 U
19.000 15.300 17.600 18.400
95.000 68.500 113.000 75.000

300.000 252.000 304.000 281.000
132.000 115.000 142.000 128.000
239.000 203.000 234.000 219.000
518.000 402.000 504.000 451.000

1010.000 D 845.000 D 1010.000 D 877.000 D
1300.000 D 1170.000 D 1270.000 D 1160.000 D
129.000 107.000 133.000 116.000
851.000 D 685.000 850.000 800.000
122.000 104.000 126.000 118.000
13.200 7.030 9.340 8.890

159.000 129.000 168.000 150.000
83.600 98.300 89.000 77.200

825.000 D 660.000 835.000 742.000
7720.000 D 6980.000 D 7590.000 D 6850.000 D
1110.000 D 924.000 D 1140.000 D 992.000 D
4930.000 D 4180.000 D 5090.000 D 4670.000 D
534.000 483.000 518.000 472.000

3.140 J 2.930 J 3.720 J 3.460 J
201.000 187.000 230.000 218.000
37.900 39.000 40.900 40.700

354.000 295.000 362.000 342.000
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl6(163)
Cl6(164)
Cl6(166)
Cl6(167)
Cl6(169)
Cl7(170)
Cl7(171)
Cl7(172)
Cl7(173)
Cl7(174)
Cl7(175)
Cl7(176)
Cl7(177)
Cl7(178)
Cl7(179)
Cl7(180)
Cl7(183)
Cl7(184)
Cl7(185)
Cl7(187)
Cl7(188)
Cl7(189)
Cl7(190)
Cl7(191)
Cl7(193)
Cl8(194)
Cl8(195)
Cl8(197)
Cl8(198)
Cl8(199)
Cl8(200)
Cl8(201)
Cl8(202)
Cl8(203)
Cl8(205)
Cl9(206)
Cl9(207)
Cl9(208)
Cl10(209)
LOC 1
LOC 2
LOC 3
LOC 4
LOC 5
LOC 6
LOC 7
LOC 8
LOC 9
LOC 10
Cl3(38)

P-17G-ADP-DD-09 SW P-17G-ADP-DD-09 PW P-17G-ADP-FF-07 SW P-17G-ADP-FF-07 PW

K9602-P K9603-P K9604-P K9605-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/13/17 09/13/17 09/13/17 09/13/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.41 0.38 0.32 0.34

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

1780.000 D 1520.000 D 1780.000 D 1650.000 D
291.000 225.000 276.000 257.000
31.200 27.100 35.300 30.300

191.000 181.000 215.000 208.000
4.800 2.530 U 3.000 U 2.830 U

156.000 159.000 164.000 185.000
52.300 54.600 57.100 61.700
31.600 32.300 35.400 32.900
8.200 5.630 5.080 4.480

98.300 97.600 110.000 108.000
15.600 12.100 15.500 14.400
24.100 23.600 26.500 26.200
85.200 77.700 85.300 89.100
91.300 91.000 96.500 96.200

193.000 182.000 199.000 193.000
299.000 290.000 325.000 345.000
144.000 142.000 155.000 161.000

1.410 U 1.520 U 1.800 U 1.700 U
19.700 14.900 19.800 17.600

566.000 510.000 528.000 545.000
11.700 12.800 12.600 13.000
8.420 11.900 11.000 12.600

49.700 54.700 59.400 62.900
12.000 10.600 11.800 12.800
33.800 35.000 26.900 27.400
34.000 44.500 36.500 51.100
14.500 17.500 14.900 20.300
3.020 J 2.950 J 3.460 J 3.410 J
2.210 U 2.380 U 2.830 U 2.660 U

48.800 44.000 41.700 49.600
6.160 5.020 4.120 J 5.400
6.930 6.960 8.860 7.190

18.600 20.200 20.300 22.600
45.600 62.800 52.700 63.500
2.210 U 4.370 2.830 U 2.660 U

14.500 25.200 16.100 23.300
3.860 3.170 J 2.440 J 3.970 J
6.810 8.900 6.410 9.520
5.830 3.320 J 2.370 J 3.820 J

36.900 912.000 47.300 119.000
24600.000 79500.000 22800.000 26900.000

229000.000 304000.000 221000.000 196000.000
186000.000 192000.000 221000.000 179000.000
70200.000 52000.000 68200.000 55200.000
22900.000 19800.000 23000.000 20900.000
1900.000 1820.000 1940.000 2010.000
178.000 208.000 182.000 223.000
25.200 37.300 25.000 36.800
5.830 3.320 2.370 3.820

21.900 71.700 28.200 82.800

Not Surrogate Corrected
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(78)
Cl4(79)
Cl7(186)

Surrogate Recoveries (%)

Cl3(34)
Cl6(152)

P-17G-ADP-DD-09 SW P-17G-ADP-DD-09 PW P-17G-ADP-FF-07 SW P-17G-ADP-FF-07 PW

K9602-P K9603-P K9604-P K9605-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/13/17 09/13/17 09/13/17 09/13/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.41 0.38 0.32 0.34

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

57.700 55.900 54.700 67.900
67.200 62.700 57.100 74.300

196.000 144.000 252.000 169.000

182 N 233 N 182 N 181 N
100 87 93 89

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl1(1)
Cl1(3)
Cl2(4)
Cl2(5)
Cl2(6)
Cl2(7)
Cl2(8)
Cl2(9)
Cl2(11)
Cl2(12)
Cl2(13)
Cl2(15)
Cl3(16)
Cl3(17)
Cl3(18)
Cl3(19)
Cl3(22)
Cl3(24)
Cl3(25)
Cl3(26)
Cl3(27)
Cl3(28)
Cl3(29)
Cl3(30)
Cl3(31)
Cl3(32)
Cl3(33)
Cl3(37)
Cl4(40)
Cl4(41)
Cl4(42)
Cl4(43)
Cl4(44)
Cl4(45)
Cl4(46)
Cl4(47)
Cl4(48)
Cl4(49)
Cl4(50)
Cl4(51)
Cl4(52)
Cl4(53)
Cl4(54)
Cl4(56)
Cl4(60)
Cl4(63)
Cl4(64)
Cl4(66)
Cl4(67)
Cl4(70)

P-17G-ADP-GG-04 
SW

P-17G-ADP-GG-04 
PW P-17G-ADP-HH-07 SW P-17G-ADP-HH-07 PW

K9606-P K9607-P K9608-P K9609-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/13/17 09/14/17 09/14/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.34 0.35 0.32 0.36

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

32.000 156.000 28.700 92.100
23.700 66.800 23.400 73.800

2260.000 D 5870.000 D 2200.000 D 5690.000 D
2.740 U 2.670 U 2.920 U 2.590 U

8550.000 D 10500.000 D 6980.000 D 13900.000 D
139.000 143.000 108.000 116.000

9320.000 D 15500.000 D 6790.000 D 14700.000 D
199.000 289.000 201.000 690.000 D

1480.000 D 1460.000 D 1370.000 D 1720.000 D
2.820 J 5.880 4.640 U 807.000 D

4580.000 D 4810.000 D 4280.000 D 4870.000 D
4420.000 D 5360.000 D 4220.000 D 4060.000 D
776.000 D 3040.000 D 287.000 245.000

15700.000 D 15700.000 D 14100.000 D 18100.000 D
31100.000 D 30100.000 D 27800.000 D 39400.000 D
1770.000 D 2300.000 D 1640.000 D 3600.000 D
2710.000 D 4130.000 D 2470.000 D 2000.000 D

23.400 60.600 19.000 21.400
35800.000 D 29700.000 D 33000.000 D 32600.000 D
49300.000 D 42600.000 D 43900.000 D 46600.000 D
4460.000 D 3860.000 D 4160.000 D 6910.000 D

59800.000 D 50100.000 D 55900.000 D 51500.000 D
12.500 25.100 8.870 2.070 U
11.700 10.300 11.300 9.860

59100.000 D 51800.000 D 53700.000 D 53900.000 D
11300.000 D 10500.000 D 9800.000 D 14700.000 D
1970.000 D 4710.000 D 1620.000 D 216.000
1440.000 D 2240.000 D 1400.000 D 987.000 D
2560.000 D 2380.000 D 2900.000 D 1980.000 D

5.100 U 41.600 5.420 U 4.810 U
7820.000 D 7970.000 D 6910.000 D 5110.000 D
4830.000 D 5400.000 D 2510.000 D 821.000 D

13100.000 D 14300.000 D 12600.000 D 8580.000 D
1020.000 D 1150.000 D 971.000 D 708.000 D
1360.000 D 1430.000 D 1270.000 D 1610.000 D

20200.000 D 16900.000 D 20400.000 D 16800.000 D
3580.000 D 4470.000 D 3700.000 D 1230.000 D

65100.000 D 53200.000 D 54300.000 D 74100.000 D
88.100 66.200 86.000 71.200

4470.000 D 3600.000 D 4010.000 D 4870.000 D
68800.000 D 54000.000 D 57000.000 D 73900.000 D
11100.000 D 9020.000 D 9370.000 D 12800.000 D

67.100 61.800 57.300 99.500
937.000 D 1500.000 D 911.000 D 547.000 D
201.000 651.000 D 236.000 328.000 D
221.000 252.000 266.000 131.000

5670.000 D 5780.000 D 5910.000 D 3750.000 D
3710.000 D 5220.000 D 3760.000 D 2030.000 D
1900.000 D 1410.000 D 2320.000 D 1120.000 D
3110.000 D 5300.000 D 3050.000 D 1540.000 D
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(71)
Cl4(74)
Cl4(75)
Cl4(77)
Cl4(80)
Cl4(81)
Cl5(82)
Cl5(83)
Cl5(84)
Cl5(85)
Cl5(87)
Cl5(91)
Cl5(92)
Cl5(95)
Cl5(97)
Cl5(99)
Cl5(100)
Cl5(101)
Cl5(104)
Cl5(105)
Cl5(110)
Cl5(114)
Cl5(115)
Cl5(118)
Cl5(123)
Cl5(124)
Cl5(125)
Cl5(126)
Cl5(127)
Cl6(128)
Cl6(130)
Cl6(131)
Cl6(134)
Cl6(135)
Cl6(136)
Cl6(137)
Cl6(138)
Cl6(139)
Cl6(140)
Cl6(141)
Cl6(144)
Cl6(146)
Cl6(149)
Cl6(151)
Cl6(153)
Cl6(154)
Cl6(155)
Cl6(156)
Cl6(157)
Cl6(158)

P-17G-ADP-GG-04 
SW

P-17G-ADP-GG-04 
PW P-17G-ADP-HH-07 SW P-17G-ADP-HH-07 PW

K9606-P K9607-P K9608-P K9609-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/13/17 09/14/17 09/14/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.34 0.35 0.32 0.36

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

11500.000 D 10100.000 D 10600.000 D 9000.000 D
4230.000 D 4040.000 D 4930.000 D 2400.000 D
1070.000 D 799.000 D 1070.000 D 851.000 D
239.000 315.000 286.000 164.000
32.600 34.100 36.200 21.800
9.770 15.000 2.660 U 17.700

151.000 441.000 138.000 94.700
4120.000 D 4730.000 D 5250.000 D 3770.000 D
2600.000 D 3970.000 D 2670.000 D 2470.000 D
504.000 1290.000 D 424.000 265.000
556.000 2090.000 D 576.000 D 356.000

6040.000 D 7660.000 D 6950.000 D 4740.000 D
3010.000 D 4150.000 D 4350.000 D 2460.000 D

13900.000 D 16400.000 D 14200.000 D 8690.000 D
3010.000 D 4530.000 D 3640.000 D 2150.000 D
8720.000 D 11900.000 D 10200.000 D 6110.000 D
764.000 D 780.000 D 949.000 D 709.000 D

11600.000 D 16700.000 D 13800.000 D 6860.000 D
18.900 15.500 20.400 18.200

462.000 1640.000 D 477.000 302.000
13800.000 D 19200.000 D 15400.000 D 10800.000 D

88.400 164.000 112.000 61.400
4.280 U 4.160 U 4.550 U 455.000

4690.000 D 9560.000 D 5840.000 D 3580.000 D
593.000 1060.000 D 738.000 460.000
138.000 262.000 173.000 102.000

3.070 U 50.700 3.260 U 44.000
15.500 17.800 21.600 16.000

114.000 87.900 84.500 42.800
287.000 871.000 D 354.000 276.000
123.000 288.000 181.000 118.000
200.000 306.000 287.000 231.000
443.000 631.000 586.000 482.000
986.000 D 1340.000 D 1280.000 D 964.000 D

1280.000 D 1690.000 D 1620.000 D 1270.000 D
124.000 312.000 158.000 121.000
919.000 D 3070.000 D 1160.000 D 836.000 D
107.000 170.000 158.000 117.000

3.320 U 19.800 9.270 12.700
162.000 501.000 196.000 142.000
77.900 176.000 110.000 62.000

710.000 1260.000 D 1110.000 D 779.000 D
7930.000 D 11000.000 D 10300.000 D 7230.000 D
1050.000 D 1560.000 D 1480.000 D 1100.000 D
4750.000 D 8810.000 D 6570.000 D 4950.000 D
450.000 543.000 613.000 547.000

2.940 J 3.450 J 3.990 J 3.390 J
211.000 530.000 285.000 198.000
38.800 120.000 49.700 36.600

317.000 615.000 451.000 293.000
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl6(163)
Cl6(164)
Cl6(166)
Cl6(167)
Cl6(169)
Cl7(170)
Cl7(171)
Cl7(172)
Cl7(173)
Cl7(174)
Cl7(175)
Cl7(176)
Cl7(177)
Cl7(178)
Cl7(179)
Cl7(180)
Cl7(183)
Cl7(184)
Cl7(185)
Cl7(187)
Cl7(188)
Cl7(189)
Cl7(190)
Cl7(191)
Cl7(193)
Cl8(194)
Cl8(195)
Cl8(197)
Cl8(198)
Cl8(199)
Cl8(200)
Cl8(201)
Cl8(202)
Cl8(203)
Cl8(205)
Cl9(206)
Cl9(207)
Cl9(208)
Cl10(209)
LOC 1
LOC 2
LOC 3
LOC 4
LOC 5
LOC 6
LOC 7
LOC 8
LOC 9
LOC 10
Cl3(38)

P-17G-ADP-GG-04 
SW

P-17G-ADP-GG-04 
PW P-17G-ADP-HH-07 SW P-17G-ADP-HH-07 PW

K9606-P K9607-P K9608-P K9609-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/13/17 09/14/17 09/14/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.34 0.35 0.32 0.36

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

1640.000 D 2370.000 D 2340.000 D 1810.000 D
241.000 432.000 342.000 259.000
27.200 44.200 41.900 30.600

185.000 333.000 266.000 208.000
2.830 U 2.750 U 3.000 U 2.670 U

145.000 365.000 218.000 184.000
48.300 116.000 71.000 61.900
27.900 63.600 42.600 36.600
3.990 J 9.840 7.110 10.400

91.400 240.000 135.000 103.000
11.700 22.900 17.400 16.500
22.000 45.800 30.600 28.500
70.800 164.000 101.000 88.200
80.900 126.000 122.000 105.000

164.000 241.000 240.000 218.000
263.000 607.000 400.000 370.000
123.000 241.000 187.000 174.000

1.700 U 1.650 U 1.800 U 1.600 U
14.300 28.400 25.300 18.800

437.000 656.000 648.000 681.000
12.100 13.200 17.000 14.800
9.010 21.800 14.000 14.800

46.700 97.400 72.600 61.900
10.100 21.200 15.600 15.200
27.200 37.200 32.500 30.800
31.700 84.300 48.200 54.400
12.100 29.800 20.000 20.400
2.580 J 4.730 2.150 U 5.080
2.660 U 2.590 U 2.830 U 2.520 U

33.600 76.000 53.300 66.200
3.660 J 7.720 5.910 7.280
5.450 10.300 8.980 9.290

16.100 25.500 26.000 23.900
37.000 96.400 66.800 68.700
2.660 U 6.510 4.250 J 4.960

13.200 35.700 20.000 27.100
2.080 J 5.220 3.530 J 5.820
5.250 11.600 8.170 10.500
2.090 J 5.510 3.050 J 6.920

55.700 223.000 52.100 166.000
31000.000 43900.000 26200.000 46600.000

275000.000 251000.000 250000.000 271000.000
237000.000 209000.000 210000.000 225000.000
74900.000 107000.000 86000.000 54600.000
22300.000 37000.000 30000.000 22100.000
1610.000 3120.000 2400.000 2230.000
142.000 341.000 233.000 260.000
20.500 52.500 31.700 43.400
2.090 5.510 3.050 6.920

55.000 65.300 27.800 76.800
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(78)
Cl4(79)
Cl7(186)

Surrogate Recoveries (%)

Cl3(34)
Cl6(152)

P-17G-ADP-GG-04 
SW

P-17G-ADP-GG-04 
PW P-17G-ADP-HH-07 SW P-17G-ADP-HH-07 PW

K9606-P K9607-P K9608-P K9609-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/13/17 09/14/17 09/14/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.34 0.35 0.32 0.36

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

80.400 81.400 38.900 55.300
99.200 80.600 57.300 59.400

234.000 167.000 171.000 93.900

187 N 164 N 179 N 176 N
89 78 91 88
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl1(1)
Cl1(3)
Cl2(4)
Cl2(5)
Cl2(6)
Cl2(7)
Cl2(8)
Cl2(9)
Cl2(11)
Cl2(12)
Cl2(13)
Cl2(15)
Cl3(16)
Cl3(17)
Cl3(18)
Cl3(19)
Cl3(22)
Cl3(24)
Cl3(25)
Cl3(26)
Cl3(27)
Cl3(28)
Cl3(29)
Cl3(30)
Cl3(31)
Cl3(32)
Cl3(33)
Cl3(37)
Cl4(40)
Cl4(41)
Cl4(42)
Cl4(43)
Cl4(44)
Cl4(45)
Cl4(46)
Cl4(47)
Cl4(48)
Cl4(49)
Cl4(50)
Cl4(51)
Cl4(52)
Cl4(53)
Cl4(54)
Cl4(56)
Cl4(60)
Cl4(63)
Cl4(64)
Cl4(66)
Cl4(67)
Cl4(70)

P-17G-ADP-EE-04 SW P-17G-ADP-EE-04 PW P-17G-ADP-JJ-05 SW P-17G-ADP-JJ-05 PW

K9610-P K9611-P K9612-P K9613-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/14/17 09/15/17 09/15/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.37 0.35 0.48 0.40

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

54.600 66.200 26.200 1790.000 D
31.500 34.400 18.700 753.000 D

2880.000 D 2940.000 D 2630.000 D 104000.000 D
2.520 U 2.670 U 1.940 U 23.300 UD

7510.000 D 7380.000 D 8850.000 D 191000.000 D
103.000 137.000 80.800 1660.000 D

7800.000 D 7550.000 D 8660.000 D 206000.000 D
187.000 186.000 140.000 3550.000 D

1460.000 D 1460.000 D 1330.000 D 16100.000 D
4.210 3.300 J 3.090 U 14.300 D

4620.000 D 4690.000 D 4170.000 D 54400.000 D
4450.000 D 4310.000 D 3820.000 D 45400.000 D
926.000 D 969.000 D 161.000 2720.000 D

16200.000 D 15800.000 D 15900.000 D 157000.000 D
32100.000 D 32200.000 D 32700.000 D 364000.000 D
2140.000 D 2190.000 D 1920.000 D 35300.000 D
2760.000 D 2780.000 D 1880.000 D 12900.000 D

25.200 30.000 11.200 137.000 D
32800.000 D 32300.000 D 35600.000 D 233000.000 D
47300.000 D 47700.000 D 49400.000 D 377000.000 D
5460.000 D 5550.000 D 4880.000 D 63600.000 D

53900.000 D 53800.000 D 56800.000 D 322000.000 D
10.700 12.500 4.930 18.600 UD
32.600 D 9.500 6.960 78.500 D

51500.000 D 51500.000 D 58000.000 D 352000.000 D
12600.000 D 12900.000 D 12000.000 D 126000.000 D
2000.000 D 2070.000 D 1280.000 D 3520.000 D
1510.000 D 1620.000 D 1260.000 D 1720.000 D
2440.000 D 2730.000 D 2920.000 D 11600.000 D

14.300 14.000 3.610 U 43.300 UD
6010.000 D 6190.000 D 5340.000 D 26000.000 D
768.000 D 838.000 D 3030.000 D 20900.000 D

12600.000 D 13200.000 D 12100.000 D 57600.000 D
1020.000 D 1010.000 D 723.000 D 2160.000 D
1540.000 D 1600.000 D 1390.000 D 14100.000 D

19300.000 D 21300.000 D 22800.000 D 71100.000 D
2080.000 D 1820.000 D 3980.000 D 13200.000 D

79900.000 D 86000.000 D 79400.000 D 468000.000 D
78.900 82.700 71.900 494.000 D

5360.000 D 5610.000 D 5120.000 D 37300.000 D
83100.000 D 87900.000 D 83200.000 D 543000.000 D
13300.000 D 13600.000 D 12800.000 D 99300.000 D

99.400 102.000 54.900 753.000 D
1000.000 D 1050.000 D 622.000 D 360.000 D
191.000 209.000 108.000 144.000 D
195.000 200.000 137.000 620.000 D

5010.000 D 5140.000 D 4130.000 D 17000.000 D
4020.000 D 4300.000 D 2490.000 D 906.000 D
1510.000 D 1490.000 D 1500.000 D 586.000 D
3210.000 D 3420.000 D 2010.000 D 618.000 D
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(71)
Cl4(74)
Cl4(75)
Cl4(77)
Cl4(80)
Cl4(81)
Cl5(82)
Cl5(83)
Cl5(84)
Cl5(85)
Cl5(87)
Cl5(91)
Cl5(92)
Cl5(95)
Cl5(97)
Cl5(99)
Cl5(100)
Cl5(101)
Cl5(104)
Cl5(105)
Cl5(110)
Cl5(114)
Cl5(115)
Cl5(118)
Cl5(123)
Cl5(124)
Cl5(125)
Cl5(126)
Cl5(127)
Cl6(128)
Cl6(130)
Cl6(131)
Cl6(134)
Cl6(135)
Cl6(136)
Cl6(137)
Cl6(138)
Cl6(139)
Cl6(140)
Cl6(141)
Cl6(144)
Cl6(146)
Cl6(149)
Cl6(151)
Cl6(153)
Cl6(154)
Cl6(155)
Cl6(156)
Cl6(157)
Cl6(158)

P-17G-ADP-EE-04 SW P-17G-ADP-EE-04 PW P-17G-ADP-JJ-05 SW P-17G-ADP-JJ-05 PW

K9610-P K9611-P K9612-P K9613-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/14/17 09/15/17 09/15/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.37 0.35 0.48 0.40

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

10400.000 D 10900.000 D 13200.000 D 63600.000 D
3800.000 D 3830.000 D 3090.000 D 658.000 D
1020.000 D 1060.000 D 1160.000 D 1830.000 D
265.000 297.000 213.000 124.000 D
30.800 35.000 16.600 28.800 D
13.300 17.300 1.770 U 21.200 UD

170.000 222.000 104.000 106.000 D
4450.000 D 5060.000 D 5310.000 D 18500.000 D
2590.000 D 3400.000 D 2340.000 D 11800.000 D
491.000 492.000 438.000 586.000 D
712.000 887.000 354.000 378.000 D

5660.000 D 6200.000 D 5690.000 D 26200.000 D
3670.000 D 3490.000 D 3450.000 D 16100.000 D

13400.000 D 14800.000 D 14000.000 D 51400.000 D
3160.000 D 3690.000 D 2750.000 D 3500.000 D
9190.000 D 10800.000 D 8310.000 D 12000.000 D
311.000 361.000 1040.000 D 1710.000 D

11800.000 D 14200.000 D 10800.000 D 14300.000 D
20.100 22.600 22.600 120.000 D

653.000 840.000 318.000 226.000 D
12800.000 D 15400.000 D 12700.000 D 36100.000 D

106.000 141.000 84.200 69.000 D
84.000 137.000 3.030 U 36.400 UD

5560.000 D 6840.000 D 4130.000 D 2780.000 D
648.000 768.000 526.000 620.000 D
155.000 199.000 115.000 88.100 D
64.000 66.000 2.180 U 26.100 UD
16.400 21.800 17.000 28.900 UD
64.700 55.800 81.200 51.300 D

380.000 514.000 253.000 300.000 D
135.000 210.000 124.000 188.000 D
219.000 278.000 262.000 871.000 D
475.000 573.000 487.000 1550.000 D
906.000 1230.000 D 1210.000 D 3440.000 D

1380.000 D 1570.000 D 1720.000 D 5770.000 D
153.000 224.000 119.000 134.000 D

1280.000 D 2110.000 D 687.000 970.000 D
128.000 159.000 130.000 304.000 D
10.300 14.500 6.560 28.200 UD

215.000 305.000 138.000 157.000 D
110.000 114.000 80.000 149.000 D
770.000 943.000 978.000 D 2010.000 D

7320.000 D 10100.000 D 10200.000 D 33100.000 D
1170.000 D 1420.000 D 1290.000 D 3370.000 D
5300.000 D 6710.000 D 5290.000 D 7540.000 D
504.000 607.000 693.000 2410.000 D

2.220 U 3.400 J 2.970 21.900 D
277.000 400.000 216.000 319.000 D
55.300 83.500 38.100 56.900 D

368.000 494.000 322.000 376.000 D
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl6(163)
Cl6(164)
Cl6(166)
Cl6(167)
Cl6(169)
Cl7(170)
Cl7(171)
Cl7(172)
Cl7(173)
Cl7(174)
Cl7(175)
Cl7(176)
Cl7(177)
Cl7(178)
Cl7(179)
Cl7(180)
Cl7(183)
Cl7(184)
Cl7(185)
Cl7(187)
Cl7(188)
Cl7(189)
Cl7(190)
Cl7(191)
Cl7(193)
Cl8(194)
Cl8(195)
Cl8(197)
Cl8(198)
Cl8(199)
Cl8(200)
Cl8(201)
Cl8(202)
Cl8(203)
Cl8(205)
Cl9(206)
Cl9(207)
Cl9(208)
Cl10(209)
LOC 1
LOC 2
LOC 3
LOC 4
LOC 5
LOC 6
LOC 7
LOC 8
LOC 9
LOC 10
Cl3(38)

P-17G-ADP-EE-04 SW P-17G-ADP-EE-04 PW P-17G-ADP-JJ-05 SW P-17G-ADP-JJ-05 PW

K9610-P K9611-P K9612-P K9613-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/14/17 09/15/17 09/15/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.37 0.35 0.48 0.40

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

1850.000 D 2040.000 D 2220.000 D 5450.000 D
274.000 351.000 242.000 322.000 D
29.400 39.800 31.000 53.600 D

214.000 287.000 211.000 323.000 D
2.600 U 2.750 U 2.000 U 24.000 UD

184.000 255.000 165.000 357.000 D
59.300 84.800 58.300 113.000 D
33.700 44.300 34.700 78.300 D
4.560 7.510 4.350 24.000 UD

113.000 156.000 103.000 234.000 D
14.200 19.800 15.800 58.300 D
24.600 33.500 26.400 85.400 D
84.000 120.000 79.400 134.000 D
90.600 114.000 116.000 384.000 D

178.000 225.000 227.000 778.000 D
319.000 445.000 330.000 918.000 D
144.000 200.000 169.000 515.000 D

1.480 J 1.650 U 1.200 U 14.400 UD
17.500 22.200 19.200 41.500 D

485.000 614.000 613.000 2380.000 D
12.000 16.300 16.800 84.500 D
12.800 18.400 13.800 36.400 D
54.900 77.900 63.700 168.000 D
11.400 16.600 12.200 43.200 D
24.000 32.700 30.500 96.100 D
36.800 50.400 51.100 254.000 D
15.400 19.900 18.600 100.000 D
2.480 J 3.510 J 3.000 17.200 UD
2.450 U 2.590 U 1.890 U 22.600 UD

39.800 51.100 52.300 180.000 D
4.720 4.910 5.550 22.600 UD
6.280 9.360 8.590 37.300 D

17.000 22.600 25.400 103.000 D
51.000 66.500 67.800 294.000 D
3.140 J 4.860 3.970 22.600 UD

14.900 22.400 25.900 206.000 D
3.230 J 4.170 3.730 29.100 D
6.040 7.850 8.950 74.300 D
2.490 J 2.630 J 3.780 49.800 D

86.100 101.000 44.900 2540.000
29000.000 28700.000 29700.000 622000.000

261000.000 261000.000 272000.000 2050000.000
258000.000 274000.000 262000.000 1450000.000
75800.000 88100.000 72600.000 197000.000
23500.000 30800.000 27000.000 69200.000
1870.000 2500.000 2100.000 6500.000
177.000 233.000 236.000 968.000
24.200 34.400 38.600 309.000
2.490 2.630 3.780 49.800

50.800 42.000 19.200 19.000
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(78)
Cl4(79)
Cl7(186)

Surrogate Recoveries (%)

Cl3(34)
Cl6(152)

P-17G-ADP-EE-04 SW P-17G-ADP-EE-04 PW P-17G-ADP-JJ-05 SW P-17G-ADP-JJ-05 PW

K9610-P K9611-P K9612-P K9613-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/14/17 09/15/17 09/15/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.37 0.35 0.48 0.40

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

46.600 38.100 26.800 9.220
47.200 37.700 35.500 9.260

133.000 106.000 176.000 125.000

190 N 176 N 169 N 1305 ND
97 93 89 120 D

Not Surrogate Corrected
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl1(1)
Cl1(3)
Cl2(4)
Cl2(5)
Cl2(6)
Cl2(7)
Cl2(8)
Cl2(9)
Cl2(11)
Cl2(12)
Cl2(13)
Cl2(15)
Cl3(16)
Cl3(17)
Cl3(18)
Cl3(19)
Cl3(22)
Cl3(24)
Cl3(25)
Cl3(26)
Cl3(27)
Cl3(28)
Cl3(29)
Cl3(30)
Cl3(31)
Cl3(32)
Cl3(33)
Cl3(37)
Cl4(40)
Cl4(41)
Cl4(42)
Cl4(43)
Cl4(44)
Cl4(45)
Cl4(46)
Cl4(47)
Cl4(48)
Cl4(49)
Cl4(50)
Cl4(51)
Cl4(52)
Cl4(53)
Cl4(54)
Cl4(56)
Cl4(60)
Cl4(63)
Cl4(64)
Cl4(66)
Cl4(67)
Cl4(70)

P-17G-ADP-DD-04 SW P-17G-ADP-DD-04 PW P-17G-ADP-FF-04 SW P-17G-ADP-FF-04 PW

K9614-P K9615-P K9616-P K9617-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/14/17 09/15/17 09/15/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.33 0.28 0.40 0.39

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

197.000 36600.000 D 34.600 151.000
55.600 5440.000 D 23.000 34.800

2980.000 D 98100.000 D 2160.000 D 5070.000 D
2.830 U 1380.000 D 2.330 U 2.390 U

7100.000 D 24100.000 D 6360.000 D 11100.000 D
151.000 5.300 U 119.000 90.600

8210.000 D 64400.000 D 6380.000 D 10100.000 D
255.000 6190.000 D 159.000 159.000

1270.000 D 2010.000 D 1230.000 D 1700.000 D
5.600 103.000 2.460 J 3.800 U

4070.000 D 7360.000 D 3910.000 D 7220.000 D
4600.000 D 17700.000 D 3850.000 D 4630.000 D
905.000 D 10500.000 D 270.000 1210.000 D

13300.000 D 29300.000 D 13000.000 D 17400.000 D
26200.000 D 45800.000 D 25600.000 D 32600.000 D
1700.000 D 11600.000 D 1540.000 D 2940.000 D
2580.000 D 6750.000 D 2310.000 D 3460.000 D

31.100 233.000 19.600 22.300
29000.000 D 26800.000 D 30300.000 D 40200.000 D
39000.000 D 36000.000 D 40600.000 D 63100.000 D
3970.000 D 7940.000 D 3910.000 D 9660.000 D

45400.000 D 51600.000 D 50500.000 D 56200.000 D
14.500 73.000 10.200 7.060
12.600 21.600 8.460 8.930

41400.000 D 49200.000 D 48500.000 D 55600.000 D
9280.000 D 14800.000 D 9140.000 D 15600.000 D
1810.000 D 5340.000 D 1690.000 D 3390.000 D
1370.000 D 2560.000 D 1260.000 D 1570.000 D
2180.000 D 2760.000 D 2240.000 D 2910.000 D

5.250 U 73.100 4.330 U 4.440 U
6020.000 D 6860.000 D 5750.000 D 10200.000 D
3550.000 D 411.000 3390.000 D 4050.000 D

11200.000 D 12300.000 D 11400.000 D 18000.000 D
928.000 D 1580.000 D 338.000 1020.000 D

1160.000 D 1580.000 D 1150.000 D 2070.000 D
16600.000 D 19100.000 D 17500.000 D 25600.000 D
2840.000 D 426.000 2490.000 D 4480.000 D

55300.000 D 54500.000 D 74000.000 D 84000.000 D
83.800 92.700 73.300 73.300

3620.000 D 4320.000 D 3860.000 D 7860.000 D
55900.000 D 54600.000 D 73100.000 D 94200.000 D
8760.000 D 9290.000 D 9410.000 D 16300.000 D

66.200 125.000 57.500 107.000
1100.000 D 1420.000 D 880.000 D 1240.000 D
212.000 264.000 185.000 577.000 D
541.000 D 273.000 188.000 200.000

5210.000 D 6620.000 D 4930.000 D 7700.000 D
3840.000 D 5270.000 D 3590.000 D 4380.000 D
1640.000 D 1480.000 D 1590.000 D 1290.000 D
2780.000 D 3980.000 D 2950.000 D 3410.000 D
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(71)
Cl4(74)
Cl4(75)
Cl4(77)
Cl4(80)
Cl4(81)
Cl5(82)
Cl5(83)
Cl5(84)
Cl5(85)
Cl5(87)
Cl5(91)
Cl5(92)
Cl5(95)
Cl5(97)
Cl5(99)
Cl5(100)
Cl5(101)
Cl5(104)
Cl5(105)
Cl5(110)
Cl5(114)
Cl5(115)
Cl5(118)
Cl5(123)
Cl5(124)
Cl5(125)
Cl5(126)
Cl5(127)
Cl6(128)
Cl6(130)
Cl6(131)
Cl6(134)
Cl6(135)
Cl6(136)
Cl6(137)
Cl6(138)
Cl6(139)
Cl6(140)
Cl6(141)
Cl6(144)
Cl6(146)
Cl6(149)
Cl6(151)
Cl6(153)
Cl6(154)
Cl6(155)
Cl6(156)
Cl6(157)
Cl6(158)

P-17G-ADP-DD-04 SW P-17G-ADP-DD-04 PW P-17G-ADP-FF-04 SW P-17G-ADP-FF-04 PW

K9614-P K9615-P K9616-P K9617-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/14/17 09/15/17 09/15/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.33 0.28 0.40 0.39

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

8790.000 D 7910.000 D 9980.000 D 14200.000 D
3820.000 D 4630.000 D 3720.000 D 3140.000 D
914.000 D 380.000 351.000 1040.000 D
233.000 370.000 232.000 302.000
143.000 D 40.600 27.100 48.700
11.100 20.500 11.200 14.800

128.000 204.000 158.000 387.000
3350.000 D 3750.000 D 3750.000 D 5810.000 D
1730.000 D 3470.000 D 2250.000 D 3610.000 D
378.000 716.000 512.000 1280.000 D
437.000 965.000 606.000 1930.000 D

4960.000 D 6030.000 D 5230.000 D 9110.000 D
3020.000 D 2850.000 D 3400.000 D 5070.000 D

11000.000 D 11400.000 D 12300.000 D 19000.000 D
2480.000 D 2990.000 D 2910.000 D 4640.000 D
6940.000 D 9660.000 D 7080.000 D 13100.000 D
299.000 399.000 285.000 976.000 D

9210.000 D 11900.000 D 11100.000 D 16600.000 D
16.700 20.400 16.700 19.000

363.000 805.000 542.000 1650.000 D
11100.000 D 13500.000 D 12200.000 D 20500.000 D

77.300 117.000 93.600 166.000
4.410 U 717.000 3.640 U 3.730 U

3920.000 D 6550.000 D 4760.000 D 10000.000 D
495.000 754.000 567.000 1150.000 D
112.000 172.000 145.000 258.000

3.160 U 55.800 2.610 U 53.400
14.000 20.600 16.200 22.200

149.000 78.400 85.200 46.500
246.000 440.000 308.000 918.000 D
110.000 210.000 116.000 286.000
167.000 266.000 188.000 335.000
372.000 552.000 413.000 701.000
700.000 1180.000 809.000 1560.000 D

1020.000 D 1260.000 D 1140.000 D 1980.000 D
101.000 207.000 132.000 307.000
704.000 1490.000 D 1040.000 D 3060.000 D
84.800 152.000 98.300 186.000
3.420 U 14.400 8.340 21.400

133.000 270.000 188.000 476.000
68.600 97.000 80.900 180.000

598.000 1170.000 653.000 1280.000 D
5670.000 D 7730.000 D 6360.000 D 12200.000 D
870.000 D 1220.000 D 834.000 1760.000 D

3980.000 D 6680.000 D 4540.000 D 9380.000 D
362.000 596.000 411.000 651.000

3.080 J 4.150 J 2.720 J 3.030 J
180.000 310.000 232.000 517.000
31.500 65.000 46.800 122.000

261.000 408.000 315.000 598.000
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl6(163)
Cl6(164)
Cl6(166)
Cl6(167)
Cl6(169)
Cl7(170)
Cl7(171)
Cl7(172)
Cl7(173)
Cl7(174)
Cl7(175)
Cl7(176)
Cl7(177)
Cl7(178)
Cl7(179)
Cl7(180)
Cl7(183)
Cl7(184)
Cl7(185)
Cl7(187)
Cl7(188)
Cl7(189)
Cl7(190)
Cl7(191)
Cl7(193)
Cl8(194)
Cl8(195)
Cl8(197)
Cl8(198)
Cl8(199)
Cl8(200)
Cl8(201)
Cl8(202)
Cl8(203)
Cl8(205)
Cl9(206)
Cl9(207)
Cl9(208)
Cl10(209)
LOC 1
LOC 2
LOC 3
LOC 4
LOC 5
LOC 6
LOC 7
LOC 8
LOC 9
LOC 10
Cl3(38)

P-17G-ADP-DD-04 SW P-17G-ADP-DD-04 PW P-17G-ADP-FF-04 SW P-17G-ADP-FF-04 PW

K9614-P K9615-P K9616-P K9617-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/14/17 09/15/17 09/15/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.33 0.28 0.40 0.39

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

1340.000 D 1720.000 D 1590.000 D 2700.000 D
197.000 337.000 247.000 452.000
25.200 36.800 25.900 46.000

158.000 259.000 185.000 336.000
2.910 U 3.430 U 2.400 U 2.460 U

126.000 219.000 148.000 327.000
40.800 80.800 49.400 109.000
25.300 48.900 29.100 54.300
4.040 J 12.000 4.180 8.500

79.400 144.000 92.700 212.000
10.100 21.400 13.100 22.500
18.600 31.600 21.400 41.600
61.400 116.000 72.900 157.000
68.400 114.000 72.000 131.000

141.000 227.000 154.000 257.000
239.000 432.000 262.000 529.000
109.000 195.000 120.000 236.000

1.750 U 2.060 U 1.440 U 1.480 U
13.600 19.900 14.700 29.400

379.000 696.000 406.000 686.000
9.190 15.900 9.900 15.400
6.500 14.200 8.440 22.700

40.800 65.800 45.400 88.000
8.960 18.400 9.060 19.600

17.000 31.700 25.700 39.000
25.800 50.000 30.000 61.300
10.700 23.600 11.000 22.600
2.090 U 2.460 U 2.640 J 4.300
2.740 U 3.230 U 2.260 U 2.320 U

28.000 64.600 29.600 54.900
3.870 J 8.430 3.310 J 6.880
4.650 11.800 4.730 10.300

13.900 25.500 14.900 24.900
34.200 72.800 36.900 76.200
2.740 U 6.490 2.260 U 5.490

10.800 24.600 10.400 23.900
2.000 U 6.600 2.050 J 3.140 J
5.450 9.650 4.970 9.320
2.000 U 7.550 1.650 U 3.320 J

253.000 42000.000 57.600 186.000
28600.000 221000.000 24200.000 40100.000

216000.000 298000.000 229000.000 303000.000
197000.000 201000.000 233000.000 308000.000
60200.000 77100.000 68000.000 115000.000
17400.000 26700.000 20000.000 40100.000
1400.000 2500.000 1560.000 2980.000
121.000 263.000 133.000 267.000
16.200 40.800 17.400 36.400

U 7.550 U 3.320
51.900 89.400 36.100 50.100
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(78)
Cl4(79)
Cl7(186)

Surrogate Recoveries (%)

Cl3(34)
Cl6(152)

P-17G-ADP-DD-04 SW P-17G-ADP-DD-04 PW P-17G-ADP-FF-04 SW P-17G-ADP-FF-04 PW

K9614-P K9615-P K9616-P K9617-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/29/17 08/29/17 08/29/17 08/29/17
09/14/17 09/15/17 09/15/17 09/14/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.33 0.28 0.40 0.39

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

136.000 88.400 77.000 45.700
109.000 83.600 89.700 36.500
325.000 178.000 174.000 78.200

188 N 179 N 189 N 169 N
82 95 92 100
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Flag: Application:

Glossary of Data Qualifiers

B Analyte concentration found in the sample at a concentration <5x the level found in the procedural blank.

D Dilution Run.  Initial run outside linear range of instrument.

E Estimate, result is greater than the highest concentration level in the calibration.

H Surrogate diluted out. Used when surrogate recovery is affected by excessive dilution of the sample extract.

J Analyte detected below the sample-specific Reporting Limit (RL).

m Confirmation column manually over-ridden by analyst, dual column quantitative analysis only.

ME Significant Matrix Interference - Estimated value.

MI Significant Matrix Interference - value could not be determined or estimated.

n Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO), but meets the contingency criteria.

N Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO)

NA Not applicable

p Dual column value exceeds RPD criteria, dual column quantitative analysis only.

T Holding Time (HT) exceeded.

U Analyte not detected at 3:1 signal:noise ratio.

Analyzed By Restucci Jr, Richard
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Project:  USACE/NAE – NBH Aerovox Passive Samplers 

Parameters:  PCB Congeners 

Laboratory:  Battelle, Norwell, MA 

Matrix:  PED Samples 

Data Set:  DP‐17‐0183 

Analytical SOP:  5‐315 

Method 
Reference: 

EPA Method 8270D‐modified/1668A‐modified 

Sample Custody 

Collection Date  Receipt Date  Temp (°C) 

8/14/2017  8/21/2017  ‐20.0 

Corrective Actions  None. 

Sample Storage  The samples were stored frozen until extraction. 

Related samples  None. 

       

   METHOD SUMMARIES 

Sample 
Preparation 

Prior to processing, the PEDs were examined by the PM and cutting instructions 
were determined.  The PEDs were cut from the frames using solvent cleaned 
knives/scissors.  The individual pieces were gently cleaned with Milli‐Q water and 
Kimwipes, as necessary, and stored in solvent‐rinsed foil packets, each ID’ed 
appropriately with information describing the location of the section on the un‐
cut PED.  Each piece was logged in and assigned a unique ID.   
The PEDs were extracted by shaker table.  The PED was placed in an extraction 
vessel, spiked with surrogates and extracted three times in hexane.  The extracts 
were combined after each extraction.    The sample extracts were concentrated 
using KD and nitrogen blow down techniques.  The sample concentrates were 
further processed by alumina cleanup, followed copper cleanup and spiked with 
internal standard.  Final extracts were submitted for PCB analyses by GC‐MS.  
PEDs were air dried and weighed after extraction.   

Prep comments  K9600:  Spilled about 1 mL of this sample (out of ~200 mL total).      

Analysis  PCB congeners were measured by gas chromatography‐mass spectrometry 
(GC/MS) in the selected ion mode (SIM). An initial calibration consisting of 
representative target analytes was analyzed prior to analysis to demonstrate the 
linear range of analysis. Calibration verification was performed at the beginning 
and end of each 24 hour period, or every 10 injections, whichever was shortest. 
Target PCB were quantified vs. internal standards using a quadratic regression 
calculated from the initial calibration.  

Analysis 
Comments 

 No ICC exists for PRC compounds. 

 Cl5(84) and Cl5(92) co‐elute, as do Cl5(85) and Cl5(115) however, 
historical data has reported these as two separate peaks. These peaks 
are integrated as two separate peaks in all ICAL, ICC, CCV, and field 
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samples to comply with the reporting criteria of the historical data. 

 There are many low failing IS areas in method MW0399. This method is 
used to quantify PRC compounds and this internal standard is used to 
quantify one analyte; PCB 186. The samples were also run using 
MW0396A with similar results. 

 Many of the undiluted authentic samples fail the IS are for PCB 96 high 
using methods MF0908 & MF0909. It is likely the high levels of congeners 
in these samples contribute slightly to the PCB 96 IS area. In addition, 
most of the analytes reported from PCB 96 are reported from dilution, 
where PCB 96 passes IS area criterion. It should be noted that the 
secondary IS passes criteria using these methods. 

 Sample K9613‐P(2) exhibits levels of contamination which render the 
sample unquantifiable. Data for this sample is reported from dilution 
only. 

Holding Times  Extraction Date(s)  Analysis Date(s) 

8/29/2017 
9/12‐15/2017; 9/15‐16/2017;  

9/15‐17/2017  
 
Procedural Blank 
(PB) 

A PB was prepared with this analytical batch to ensure the sample extraction 
and analysis methods are free of contamination.   

Blank value <SSRL 
Samples >5X PB 

No exceedances noted. 

No comments. 

   

Laboratory Control 
Spike 
(LCS)/Laboratory 
Control Spike 
Duplicate (LCSD) 

A LCS/LCSD pair was prepared with this analytical batch.  The percent recoveries 
of target analytes were calculated to measure accuracy.  The RPDs between 
replicates were calculated to measure precision 

40‐120% recovery 
<30%RPD 

Two recovery exceedances noted.  

PCB 137 was recovered high in the LCS and LCSD samples.  This congener is one 
of the lower detected congeners in the authentic samples – never at dilution 
concentrations in these samples. There is no significant impact to the total PCB.  

   

Surrogate 
Recovery 

Surrogate compounds were added prior to extraction.  The surrogate recoveries 
are calculated to measure extraction efficiency. 

40‐120% recovery  Twenty exceedances noted. 

Surrogate PCB 34 was over‐recovered in all field samples.  The second SIS in each 
of these samples was acceptable.  Likely something (high lower‐chlorinated PCB 
levels) related to the exposed PED impacted the early‐eluting surrogate.  Not 
noted in QC samples.  All data reviewed.  No further corrective actions taken.   
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Initial Calibration 
(ICAL) 

The GC/MS was calibrated with six‐level quadratic non‐forced calibration curve 
for all compounds using a quadratic regression (R2).  A six‐level quadratic non‐
forced calibration curve was used for PRC PCB compounds. 

R2 ≥ 0.995  No exceedances noted. 

No comments. 

   

Independent 
Calibration Check 
(ICC) 

The independent check was run after each initial calibration to verify the 
calibration.  This standard is from a different source than the ICAL. 

≤ 25% difference 
individual and 
mean 

No exceedances noted. 

No comments. 

   

Continuing 
Calibration 
Verification (CCV) 

Continuing calibration standards were run every 24 hours or every 10 injections, 
whichever is shortest, to ensure that initial calibration is still valid. 

≤ 25% difference 
individual; <15% 
difference mean 

No exceedances noted. 

No comments. 
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Report Project Data Set MQOs

Project Title: USACE/NAE New Bedford Harbor Task 

Project Number: 100043429

Data Set Number: DP-17-0183

Prep Batch Number: 17-0367

Test Code (Matrix Type): Master_315(PRC)(S)

QC_PARAMETER: Exceed: JUSTIFICATION:Contg.:
Procedural Blank 0 0 None

PB Measurement Quality 
Objective

0 0 None

Laboratory Control Sample 2 0 PCB 137 high in the LCS&LSCD. This congener is significantly lower than  other congeners 
detected in the authentic samples. There is no significant impact to the total PCB.

RR 09/18/2017

Matrix Spike Recovery NA NA NA

Matrix Spike/Spike Duplicate 
Precision

0 0 None

Standard Reference Material 
Accuracy

NA NA NA

Analytical Duplicate Precision NA NA NA

Analytical Triplicate Precision NA NA NA

Surrogate Compound 
Recovery

20 0 High levels of congeners in the authentic samples lead to over recovery of PCB 34. The 
second SIS compound, PCB 152, is acceptable in all samples, indicating both the extraction 

and the instrument are in control.
RR 09/18/2017

Control Oil NA NA NA

Instrument Calibration 0 0 None

Independent Calibration 
Check Solution

0 0 None

Continuing Calibration 
Verification

0 0 None

Printed on 9/19/2017 Page 1 of 1
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BATTELLE - NORWELL OPERATIONS
MISCELLANEOUS DOCUMENTATION FORM

Entered By: Richard Restucci Jr Entered On: 09/18/2017

Project Title: USACE/NAE New Bedford Harbor Task 

Project Number: 100043429

Data Set Number: DP-17-0183

Prep Batch Number: 17-0367

Test Code (Matrix Type): Master_315(PRC)(S)

Integrations by Lauren Griffith, Mike Meara, and Rich Restucci.
RR 9/18/17

Method MF0908 is used to quant select samples and dilutions for 315 method congeners.
Method MF0909 is used to quant remaining samples and tertiary dilutions for 315 method congeners.
Method MW0399 is used to quant all samples for PRC compounds.
RR 9/18/17

No ICC exists for PRC compounds.
RR 9/18/17

Cl5(84) and Cl5(92) co-elute, as do Cl5(85) and Cl5(115) however, historical data has reported these as two separate peaks. These 
peaks are integrated as two separate peaks in all ICAL, ICC, CCV, and field samples to comply with the reporting criteria of the
historical data.
RR 9/18/17

CCV F4175 will not report properly in LIMS. The Enviroquant percent difference report is provided.
RR 9/18/17

There are many low failing IS areas in method MW0399. This method is used to quantify PRC compounds and this internal standard 
is used to quantify one analyte; PCB 186.  The samples were also run using MW0396A with similar results.
RR 9/18/17

Many of the  undiluted authentic samples fail the IS are for PCB 96 high using methods MF0908 & MF0909. It is likely the high levels 
of congeners in these samples contribute slightly to the PCB 96 IS area. In addition, most of the analytes reported from PCB 96 are 
reported from dilution, where PCB 96 passes IS area criterion. It should be noted that the secondary IS passes criteria using these 
methods.
RR 9/18/17

Sample K9613-P(2) exhibits levels of contamination which render the sample unquantifiable for many congeners. Only PRC data are
reported from the original, undiluted sample. All other data are reported from dilution.
RR 9/18/17

Samples were weighed using 5 decimal places, but concentrations are calculated using a sample weight value of 2 decimal places.
RR 9/19/17

Printed on 9/21/2017 Page 1 of 1

Task Leader Approval:

SupervisorApproval:

PM Approval:

Robert Lizotte, Jr. 
2017.09.21 16:17:48 -04'00'

Robert Lizotte, Jr. 
2017.09.21 16:18:09 -04'00'
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0367

METHOD: MF0908.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0908.S F4100.D JM67 CS Cl5(96) 18269
SF0908.S F4101.D JM68 CS Cl5(96) 19731
SF0908.S F4102.D JM69 CS Cl5(96) 21181
SF0908.S F4103.D JM70 CS Cl5(96) 22053
SF0908.S F4104.D JM71 CS Cl5(96) 23178
SF0908.S F4105.D JM72 CS Cl5(96) 21675

L3 21181
(+) 42362
(-) 10591

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0908.S F4106.D JG69 ICC ICC Cl5(96) 21166
SF0908.S F4123.D JM71 CCV Cl5(96) 28059
SF0908.S F4124.D CM912PB-P(0) PB Cl5(96) 18141
SF0908.S F4125.D CM913LCS-P(0) LCS Cl5(96) 17491
SF0908.S F4126.D CM914LCSD-P(0) LCSD Cl5(96) 18175
SF0908.S F4127.D K9598-P(2) SA Cl5(96) 50423 >
SF0908.S F4128.D K9598-P-D(4) SA Cl5(96) 27501
SF0908.S F4129.D K9598-P-D(5) SA Cl5(96) 26097
SF0908.S F4130.D K9599-P(2) SA Cl5(96) 63215 >
SF0908.S F4131.D K9599-P-D(4) SA Cl5(96) 26423
SF0908.S F4132.D K9599-P-D(5) SA Cl5(96) 23334
SF0908.S F4134.D JM70 CCV Cl5(96) 25619
SF0908.S F4135.D K9600-P(2) SA Cl5(96) 43235 >
SF0908.S F4136.D K9600-P-D(4) SA Cl5(96) 23605
SF0908.S F4137.D K9600-P-D(5) SA Cl5(96) 22745
SF0908.S F4138.D K9601-P(2) SA Cl5(96) 55166 >
SF0908.S F4139.D K9601-P-D(4) SA Cl5(96) 24861
SF0908.S F4140.D K9601-P-D(5) SA Cl5(96) 20735
SF0908.S F4142.D K9602-P-D(4) SA Cl5(96) 21778
SF0908.S F4143.D K9602-P-D(5) SA Cl5(96) 19736
SF0908.S F4145.D JM70 CCV Cl5(96) 21869
SF0908.S F4146.D K9603-P(2) SA Cl5(96) 46235 >
SF0908.S F4147.D K9603-P-D(4) SA Cl5(96) 21954
SF0908.S F4148.D K9603-P-D(5) SA Cl5(96) 19432
SF0908.S F4149.D K9604-P(2) SA Cl5(96) 36293
SF0908.S F4150.D K9604-P-D(4) SA Cl5(96) 20194
SF0908.S F4151.D K9604-P-D(5) SA Cl5(96) 18927
SF0908.S F4152.D K9605-P(2) SA Cl5(96) 35735
SF0908.S F4153.D K9605-P-D(4) SA Cl5(96) 20928
SF0908.S F4155.D JM71 CCV Cl5(96) 22282
SF0908.S F4156.D K9605-P-D(5) SA Cl5(96) 18516
SF0908.S F4157.D K9606-P(2) SA Cl5(96) 40253

Printed on 9/18/2017 Page 1 of 8
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0367

METHOD: MF0908.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0908.S F4158.D K9606-P-D(4) SA Cl5(96) 20236
SF0908.S F4159.D K9606-P-D(5) SA Cl5(96) 18554
SF0908.S F4160.D K9607-P(2) SA Cl5(96) 42273
SF0908.S F4161.D K9607-P-D(4) SA Cl5(96) 20251
SF0908.S F4162.D K9607-P-D(5) SA Cl5(96) 18169
SF0908.S F4163.D K9608-P(2) SA Cl5(96) 40192
SF0908.S F4165.D JM70 CCV Cl5(96) 21101
SF0908.S F4166.D K9608-P-D(4) SA Cl5(96) 19211
SF0908.S F4167.D K9608-P-D(5) SA Cl5(96) 17864
SF0908.S F4168.D K9617-P(2) SA Cl5(96) 55614 >
SF0908.S F4169.D K9617-P-D(4) SA Cl5(96) 21734
SF0908.S F4170.D K9617-P-D(5) SA Cl5(96) 17605
SF0908.S F4171.D K9614-P(2) SA Cl5(96) 34434
SF0908.S F4172.D K9614-P-D(4) SA Cl5(96) 20745
SF0908.S F4173.D K9614-P-D(5) SA Cl5(96) 16663
SF0908.S F4180.D K9613-P-D(4) SA Cl5(96) 29413
SF0908.S F4181.D K9613-P-D(6) SA Cl5(96) 14808
SF0908.S F4182.D K9613-P-D(7) SA Cl5(96) 15099
SF0908.S F4185.D JM70 CCV Cl5(96) 15065
SF0908.S F4186.D K9609-P-D(4) SA Cl5(96) 13716
SF0908.S F4187.D K9609-P-D(6) SA Cl5(96) 12789
SF0908.S F4188.D K9610-P(2) SA Cl5(96) 36259
SF0908.S F4189.D K9610-P-D(4) SA Cl5(96) 15324
SF0908.S F4190.D K9610-P-D(6) SA Cl5(96) 13247
SF0908.S F4191.D K9611-P(2) SA Cl5(96) 34046
SF0908.S F4192.D K9611-P-D(4) SA Cl5(96) 14602
SF0908.S F4193.D K9611-P-D(6) SA Cl5(96) 13086
SF0908.S F4195.D JM70 CCV Cl5(96) 14766
SF0908.S F4196.D K9612-P(2) SA Cl5(96) 43902 >
SF0908.S F4197.D K9612-P-D(4) SA Cl5(96) 15893
SF0908.S F4198.D K9612-P-D(6) SA Cl5(96) 13303
SF0908.S F4199.D K9616-P(2) SA Cl5(96) 29537
SF0908.S F4200.D K9616-P-D(4) SA Cl5(96) 14222
SF0908.S F4201.D K9616-P-D(6) SA Cl5(96) 13351
SF0908.S F4204.D JM70 CCV Cl5(96) 15615

Printed on 9/18/2017 Page 2 of 8
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0367

METHOD: MF0908.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0908.S F4100.D JM67 CS Cl6(161) 12275
SF0908.S F4101.D JM68 CS Cl6(161) 13517
SF0908.S F4102.D JM69 CS Cl6(161) 14294
SF0908.S F4103.D JM70 CS Cl6(161) 14852
SF0908.S F4104.D JM71 CS Cl6(161) 15219
SF0908.S F4105.D JM72 CS Cl6(161) 13424

L3 14294
(+) 28588
(-) 7147

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0908.S F4106.D JG69 ICC ICC Cl6(161) 14042
SF0908.S F4123.D JM71 CCV Cl6(161) 19287
SF0908.S F4124.D CM912PB-P(0) PB Cl6(161) 13196
SF0908.S F4125.D CM913LCS-P(0) LCS Cl6(161) 12205
SF0908.S F4126.D CM914LCSD-P(0) LCSD Cl6(161) 12732
SF0908.S F4127.D K9598-P(2) SA Cl6(161) 13884
SF0908.S F4128.D K9598-P-D(4) SA Cl6(161) 17829
SF0908.S F4129.D K9598-P-D(5) SA Cl6(161) 18258
SF0908.S F4130.D K9599-P(2) SA Cl6(161) 12533
SF0908.S F4131.D K9599-P-D(4) SA Cl6(161) 14754
SF0908.S F4132.D K9599-P-D(5) SA Cl6(161) 16150
SF0908.S F4134.D JM70 CCV Cl6(161) 17505
SF0908.S F4135.D K9600-P(2) SA Cl6(161) 12864
SF0908.S F4136.D K9600-P-D(4) SA Cl6(161) 14790
SF0908.S F4137.D K9600-P-D(5) SA Cl6(161) 16029
SF0908.S F4138.D K9601-P(2) SA Cl6(161) 11325
SF0908.S F4139.D K9601-P-D(4) SA Cl6(161) 13852
SF0908.S F4140.D K9601-P-D(5) SA Cl6(161) 14524
SF0908.S F4142.D K9602-P-D(4) SA Cl6(161) 12688
SF0908.S F4143.D K9602-P-D(5) SA Cl6(161) 13542
SF0908.S F4145.D JM70 CCV Cl6(161) 15237
SF0908.S F4146.D K9603-P(2) SA Cl6(161) 9858
SF0908.S F4147.D K9603-P-D(4) SA Cl6(161) 12857
SF0908.S F4148.D K9603-P-D(5) SA Cl6(161) 13388
SF0908.S F4149.D K9604-P(2) SA Cl6(161) 9270
SF0908.S F4150.D K9604-P-D(4) SA Cl6(161) 12064
SF0908.S F4151.D K9604-P-D(5) SA Cl6(161) 12916
SF0908.S F4152.D K9605-P(2) SA Cl6(161) 9419
SF0908.S F4153.D K9605-P-D(4) SA Cl6(161) 12517
SF0908.S F4155.D JM71 CCV Cl6(161) 15214
SF0908.S F4156.D K9605-P-D(5) SA Cl6(161) 12640
SF0908.S F4157.D K9606-P(2) SA Cl6(161) 9916

Printed on 9/18/2017 Page 3 of 8
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0367

METHOD: MF0908.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0908.S F4158.D K9606-P-D(4) SA Cl6(161) 12336
SF0908.S F4159.D K9606-P-D(5) SA Cl6(161) 12411
SF0908.S F4160.D K9607-P(2) SA Cl6(161) 10224
SF0908.S F4161.D K9607-P-D(4) SA Cl6(161) 11737
SF0908.S F4162.D K9607-P-D(5) SA Cl6(161) 12078
SF0908.S F4163.D K9608-P(2) SA Cl6(161) 10144
SF0908.S F4165.D JM70 CCV Cl6(161) 14730
SF0908.S F4166.D K9608-P-D(4) SA Cl6(161) 11300
SF0908.S F4167.D K9608-P-D(5) SA Cl6(161) 12131
SF0908.S F4168.D K9617-P(2) SA Cl6(161) 9280
SF0908.S F4169.D K9617-P-D(4) SA Cl6(161) 11316
SF0908.S F4170.D K9617-P-D(5) SA Cl6(161) 11814
SF0908.S F4171.D K9614-P(2) SA Cl6(161) 10304
SF0908.S F4172.D K9614-P-D(4) SA Cl6(161) 13153
SF0908.S F4173.D K9614-P-D(5) SA Cl6(161) 11081
SF0908.S F4180.D K9613-P-D(4) SA Cl6(161) 8093
SF0908.S F4181.D K9613-P-D(6) SA Cl6(161) 9187
SF0908.S F4182.D K9613-P-D(7) SA Cl6(161) 10301
SF0908.S F4185.D JM70 CCV Cl6(161) 10394
SF0908.S F4186.D K9609-P-D(4) SA Cl6(161) 7871
SF0908.S F4187.D K9609-P-D(6) SA Cl6(161) 8648
SF0908.S F4188.D K9610-P(2) SA Cl6(161) 7361
SF0908.S F4189.D K9610-P-D(4) SA Cl6(161) 8997
SF0908.S F4190.D K9610-P-D(6) SA Cl6(161) 9220
SF0908.S F4191.D K9611-P(2) SA Cl6(161) 7161
SF0908.S F4192.D K9611-P-D(4) SA Cl6(161) 8448
SF0908.S F4193.D K9611-P-D(6) SA Cl6(161) 9022
SF0908.S F4195.D JM70 CCV Cl6(161) 10435
SF0908.S F4196.D K9612-P(2) SA Cl6(161) 7422
SF0908.S F4197.D K9612-P-D(4) SA Cl6(161) 8462
SF0908.S F4198.D K9612-P-D(6) SA Cl6(161) 9400
SF0908.S F4199.D K9616-P(2) SA Cl6(161) 7221
SF0908.S F4200.D K9616-P-D(4) SA Cl6(161) 8633
SF0908.S F4201.D K9616-P-D(6) SA Cl6(161) 9366
SF0908.S F4204.D JM70 CCV Cl6(161) 11088

Printed on 9/18/2017 Page 4 of 8
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0367

METHOD: MF0909.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0909.S F4206.D JM67 CS Cl5(96) 11375
SF0909.S F4207.D JM68 CS Cl5(96) 10438
SF0909.S F4208.D JM69 CS Cl5(96) 12911
SF0909.S F4209.D JM70 CS Cl5(96) 13717
SF0909.S F4210.D JM71 CS Cl5(96) 12888
SF0909.S F4211.D JM72 CS Cl5(96) 13836

L3 12911
(+) 25822
(-) 6456

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0909.S F4212.D JG69 ICC ICC Cl5(96) 13357
SF0909.S F4213.D K9609-P(2) SA Cl5(96) 28724 >
SF0909.S F4214.D K9602-P(2) SA Cl5(96) 24120
SF0909.S F4215.D K9615-P(2) SA Cl5(96) 20792
SF0909.S F4216.D K9615-P-D(4) SA Cl5(96) 12434
SF0909.S F4217.D K9615-P-D(6) SA Cl5(96) 13142
SF0909.S F4218.D K9598-P-D(7) SA Cl5(96) 11947
SF0909.S F4219.D K9599-P-D(7) SA Cl5(96) 11238
SF0909.S F4220.D K9600-P-D(7) SA Cl5(96) 11365
SF0909.S F4222.D JM70 CCV Cl5(96) 11279
SF0909.S F4223.D K9601-P-D(7) SA Cl5(96) 11148
SF0909.S F4224.D K9602-P-D(7) SA Cl5(96) 10027
SF0909.S F4225.D K9603-P-D(7) SA Cl5(96) 9393
SF0909.S F4226.D K9606-P-D(7) SA Cl5(96) 8801
SF0909.S F4227.D K9607-P-D(7) SA Cl5(96) 9414
SF0909.S F4228.D K9608-P-D(7) SA Cl5(96) 9307
SF0909.S F4230.D K9612-P-D(7) SA Cl5(96) 9415
SF0909.S F4232.D JM71 CCV Cl5(96) 13042
SF0909.S F4233.D K9614-P-D(7) SA Cl5(96) 10615
SF0909.S F4234.D K9615-P-D(7) SA Cl5(96) 11095
SF0909.S F4235.D K9617-P-D(7) SA Cl5(96) 11228
SF0909.S F4237.D JM70 CCV Cl5(96) 13017
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0367

METHOD: MF0909.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0909.S F4206.D JM67 CS Cl6(161) 7513
SF0909.S F4207.D JM68 CS Cl6(161) 6792
SF0909.S F4208.D JM69 CS Cl6(161) 9267
SF0909.S F4209.D JM70 CS Cl6(161) 9169
SF0909.S F4210.D JM71 CS Cl6(161) 8736
SF0909.S F4211.D JM72 CS Cl6(161) 9365

L3 9267
(+) 18534
(-) 4634

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0909.S F4212.D JG69 ICC ICC Cl6(161) 9337
SF0909.S F4213.D K9609-P(2) SA Cl6(161) 6681
SF0909.S F4214.D K9602-P(2) SA Cl6(161) 5341
SF0909.S F4215.D K9615-P(2) SA Cl6(161) 5949
SF0909.S F4216.D K9615-P-D(4) SA Cl6(161) 7906
SF0909.S F4217.D K9615-P-D(6) SA Cl6(161) 9122
SF0909.S F4218.D K9598-P-D(7) SA Cl6(161) 8238
SF0909.S F4219.D K9599-P-D(7) SA Cl6(161) 7806
SF0909.S F4220.D K9600-P-D(7) SA Cl6(161) 7737
SF0909.S F4222.D JM70 CCV Cl6(161) 7713
SF0909.S F4223.D K9601-P-D(7) SA Cl6(161) 7551
SF0909.S F4224.D K9602-P-D(7) SA Cl6(161) 6775
SF0909.S F4225.D K9603-P-D(7) SA Cl6(161) 6283
SF0909.S F4226.D K9606-P-D(7) SA Cl6(161) 5877
SF0909.S F4227.D K9607-P-D(7) SA Cl6(161) 6281
SF0909.S F4228.D K9608-P-D(7) SA Cl6(161) 6236
SF0909.S F4230.D K9612-P-D(7) SA Cl6(161) 6485
SF0909.S F4232.D JM71 CCV Cl6(161) 9043
SF0909.S F4233.D K9614-P-D(7) SA Cl6(161) 7369
SF0909.S F4234.D K9615-P-D(7) SA Cl6(161) 7554
SF0909.S F4235.D K9617-P-D(7) SA Cl6(161) 7621
SF0909.S F4237.D JM70 CCV Cl6(161) 9033
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0367

METHOD: MW0399.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SW0399.S W9161.D JJ48 CS Cl5(96) 21033
SW0399.S W9162.D JJ49 CS Cl5(96) 20083
SW0399.S W9163.D JJ50 CS Cl5(96) 19825
SW0399.S W9164.D JJ51 CS Cl5(96) 19072
SW0399.S W9165.D JJ52 CS Cl5(96) 20210
SW0399.S W9166.D JJ53 CS Cl5(96) 18681

L3 19825
(+) 39650
(-) 9913

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SW0399.S W9167.D CM912PB-P(0) PB Cl5(96) 16429
SW0399.S W9168.D CM913LCS-P(0) LCS Cl5(96) 9716 <
SW0399.S W9169.D CM914LCSD-P(0) LCSD Cl5(96) 9301 <
SW0399.S W9170.D K9598-P(2) SA Cl5(96) 22571
SW0399.S W9171.D K9599-P(2) SA Cl5(96) 31635
SW0399.S W9172.D K9600-P(2) SA Cl5(96) 25665
SW0399.S W9173.D K9601-P(2) SA Cl5(96) 33919
SW0399.S W9174.D K9603-P(2) SA Cl5(96) 32695
SW0399.S W9175.D JJ51 CCV Cl5(96) 19947
SW0399.S W9176.D K9604-P(2) SA Cl5(96) 26788
SW0399.S W9177.D K9605-P(2) SA Cl5(96) 27063
SW0399.S W9178.D K9606-P(2) SA Cl5(96) 23806
SW0399.S W9179.D K9607-P(2) SA Cl5(96) 29066
SW0399.S W9180.D K9608-P(2) SA Cl5(96) 25207
SW0399.S W9181.D K9617-P(2) SA Cl5(96) 35643
SW0399.S W9182.D K9614-P(2) SA Cl5(96) 19492
SW0399.S W9183.D JJ52 CCV Cl5(96) 21789
SW0399.S W9209.D JJ51 CCV Cl5(96) 15652
SW0399.S W9210.D K9611-P(2) SA Cl5(96) 32966
SW0399.S W9211.D K9612-P(2) SA Cl5(96) 29058
SW0399.S W9212.D K9616-P(2) SA Cl5(96) 19199
SW0399.S W9213.D K9613-P(2) SA Cl5(96) 113273 >
SW0399.S W9214.D K9610-P(2) SA Cl5(96) 30323
SW0399.S W9215.D K9609-P(2) SA Cl5(96) 20314
SW0399.S W9216.D K9602-P(2) SA Cl5(96) 16368
SW0399.S W9217.D K9615-P(2) SA Cl5(96) 17244
SW0399.S W9218.D JJ52 CCV Cl5(96) 19767
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0367

METHOD: MW0399.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SW0399.S W9161.D JJ48 CS Cl6(161) 14960
SW0399.S W9162.D JJ49 CS Cl6(161) 13783
SW0399.S W9163.D JJ50 CS Cl6(161) 13727
SW0399.S W9164.D JJ51 CS Cl6(161) 12904
SW0399.S W9165.D JJ52 CS Cl6(161) 14006
SW0399.S W9166.D JJ53 CS Cl6(161) 12921

L3 13727
(+) 27454
(-) 6864

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SW0399.S W9167.D CM912PB-P(0) PB Cl6(161) 11941
SW0399.S W9168.D CM913LCS-P(0) LCS Cl6(161) 5895 <
SW0399.S W9169.D CM914LCSD-P(0) LCSD Cl6(161) 5529 <
SW0399.S W9170.D K9598-P(2) SA Cl6(161) 6388 <
SW0399.S W9171.D K9599-P(2) SA Cl6(161) 4923 <
SW0399.S W9172.D K9600-P(2) SA Cl6(161) 6311 <
SW0399.S W9173.D K9601-P(2) SA Cl6(161) 5450 <
SW0399.S W9174.D K9603-P(2) SA Cl6(161) 5237 <
SW0399.S W9175.D JJ51 CCV Cl6(161) 14956
SW0399.S W9176.D K9604-P(2) SA Cl6(161) 6473 <
SW0399.S W9177.D K9605-P(2) SA Cl6(161) 5449 <
SW0399.S W9178.D K9606-P(2) SA Cl6(161) 5705 <
SW0399.S W9179.D K9607-P(2) SA Cl6(161) 6051 <
SW0399.S W9180.D K9608-P(2) SA Cl6(161) 5709 <
SW0399.S W9181.D K9617-P(2) SA Cl6(161) 5084 <
SW0399.S W9182.D K9614-P(2) SA Cl6(161) 5460 <
SW0399.S W9183.D JJ52 CCV Cl6(161) 15367
SW0399.S W9209.D JJ51 CCV Cl6(161) 11581
SW0399.S W9210.D K9611-P(2) SA Cl6(161) 5337 <
SW0399.S W9211.D K9612-P(2) SA Cl6(161) 4593 <
SW0399.S W9212.D K9616-P(2) SA Cl6(161) 5003 <
SW0399.S W9213.D K9613-P(2) SA Cl6(161) 249425 >
SW0399.S W9214.D K9610-P(2) SA Cl6(161) 4018 <
SW0399.S W9215.D K9609-P(2) SA Cl6(161) 3849 <
SW0399.S W9216.D K9602-P(2) SA Cl6(161) 3310 <
SW0399.S W9217.D K9615-P(2) SA Cl6(161) 4418 <
SW0399.S W9218.D JJ52 CCV Cl6(161) 14001
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DFTPP

  Data File : G:\F\DATA\SF0908\F4099.D                     Vial: 1
  Acq On    : 11 Sep 2017   5:27 pm                    Operator: RR
  Sample    : JJ95                                     Inst    : Inst. F
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\F\DATA\MF0908.M (RTE Integrator)
  Title    : PCB-QNF NBH
  Standard Mult: NA

14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40 15.60 15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80
0

500000

1000000

1500000

2000000

2500000

Time-->

Abundance TIC: F4099.D

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
0
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m/z-->

Abundance Average of 15.992 to 16.003 min.: F4099.D (-)
442

198

255

77
127

275
51

110
224

296
36516793 423148 323 346181 403241 383 473 536492

AutoFind: Scans 1909, 1910, 1911; Background Corrected with Scan 1893

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  32.7  |    65531 |   PASS    |
|   68   |    69   |  0.00  |     2  |   0.8  |      771 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.4  |      337 |   PASS    |
|  127   |   198   |    10  |    80  |  52.1  |   104288 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   200185 |   PASS    |
|  199   |   198   |     5  |     9  |   7.4  |    14862 |   PASS    |
|  275   |   198   |    10  |    60  |  37.3  |    74613 |   PASS    |
|  365   |   198   |     1  |   1000  |  11.3  |    22552 |   PASS    |
|  441   |   442   |  0.01  |    24  |  14.7  |    32437 |   PASS    |
|  442   |   198   |    50  |   1000  | 110.3  |   220757 |   PASS    |
|  443   |   442   |    15  |    24  |  17.9  |    39535 |   PASS    |
----------------------------------------------------------------------

F4099.D  MF0908.M     Mon Sep 18 11:10:32 2017  
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DFTPP

  Data File : G:\F\DATA\SF0909\F4205.D                     Vial: 1
  Acq On    : 15 Sep 2017   1:33 pm                    Operator: LMG
  Sample    : JJ95                                     Inst    : Inst. F
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\F\DATA\MF0909.M (RTE Integrator)
  Title    : PCB-QNF NBH
  Standard Mult: NA

14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40 15.60 15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80
0
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1000000

1500000

2000000

Time-->

Abundance TIC: F4205.D

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
0
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m/z-->

Abundance Average of 15.992 to 16.003 min.: F4205.D (-)
442198

255

77 127

275
51

110
224 296

36516793
423148 323 403346239 383182 508474 529 547

AutoFind: Scans 1909, 1910, 1911; Background Corrected with Scan 1891

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  32.9  |    40221 |   PASS    |
|   68   |    69   |  0.00  |     2  |   1.9  |     1126 |   PASS    |
|   70   |    69   |  0.00  |     2  |   1.0  |      604 |   PASS    |
|  127   |   198   |    10  |    80  |  56.1  |    68687 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   122400 |   PASS    |
|  199   |   198   |     5  |     9  |   6.8  |     8306 |   PASS    |
|  275   |   198   |    10  |    60  |  37.6  |    46032 |   PASS    |
|  365   |   198   |     1  |   1000  |  11.8  |    14420 |   PASS    |
|  441   |   442   |  0.01  |    24  |  14.9  |    18286 |   PASS    |
|  442   |   198   |    50  |   1000  | 100.2  |   122605 |   PASS    |
|  443   |   442   |    15  |    24  |  17.0  |    20904 |   PASS    |
----------------------------------------------------------------------

F4205.D  MF0909.M     Mon Sep 18 11:45:18 2017  040221CFS
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DFTPP

  Data File : G:\W\DATA\SW0399\W9160.D                     Vial: 1
  Acq On    : 15 Sep 2017  11:19 am                    Operator: LMG
  Sample    : JJ95                                     Inst    : Inst. W
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\W\DATA\MW0399.M (RTE Integrator)
  Title    : PRC 
  Standard Mult: NA

15.20 15.40 15.60 15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80 18.00 18.20 18.40 18.60 18.80 19.00
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2500000
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Abundance TIC: W9160.D
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Abundance Average of 17.141 to 17.152 min.: W9160.D (-)
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224
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AutoFind: Scans 2110, 2111, 2112; Background Corrected with Scan 2094

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  35.3  |    45952 |   PASS    |
|   68   |    69   |  0.00  |     2  |   1.8  |     1269 |   PASS    |
|   70   |    69   |  0.00  |     2  |   1.0  |      727 |   PASS    |
|  127   |   198   |    10  |    80  |  50.3  |    65538 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.4  |      463 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   130218 |   PASS    |
|  199   |   198   |     5  |     9  |   8.2  |    10722 |   PASS    |
|  275   |   198   |    10  |    60  |  28.8  |    37530 |   PASS    |
|  365   |   198   |     1  |   1000  |   6.4  |     8327 |   PASS    |
|  441   |   442   |  0.01  |    24  |  14.1  |    22632 |   PASS    |
|  442   |   198   |    50  |   1000  | 123.5  |   160832 |   PASS    |
|  443   |   442   |    15  |    24  |  19.5  |    31352 |   PASS    |
----------------------------------------------------------------------

W9160.D  MW0399.M     Thu Sep 21 15:59:57 2017  040221CFS
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1
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WORK/QUALITY ASSURANCE PROJECT PLAN

1.0 GENERAL PROJECT INFORMATION

Project Title: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client: USACE/NAE
696 Virginia Road

USA

Client Contact Information: Peter Hugh
Engineering Technical Lead
(978) 318-8452(V)
NA
NA

Concord, MA   01742

Effective Date of QAPP: 8/21/2017

Version Number: 100043429(S)-12

Project Manager: Peven-McCarthy, Carole

Deliverable Due Date: 9/13/2017

Laboratory Task Manager: Peven-McCarthy, Carole

2.0 SCOPE OF WORK

Overview: Analysis of exposed PEDs to monitor dissolved concentrations of PCB 
congeners in porewater and surface water.  Activity ID:  17T6AVX

Matrix: Soil/Sediment

2.1 TECHNICAL APPROACH

2.1.1 Sample Receipt, Storage, and Handling

Storage Directions: Store refrigerated (up to 14 days from collection) or frozen (up to 1 year) 
until extraction.

Sub_Sampling: Yes

Procedures: PM will lead PED splitting.  Each PED will be split into ~4 sections based 
on PM directives.  Each section will receive a unique ID.
Photograph each PED during inspection prior to cleaning.

Contact: NA

Comment: NA

The list of samples for this project plan are presented in Attachment 1.
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WORK/QUALITY ASSURANCE PROJECT PLAN

Archiving: Frozen storage.

Disposal: Standard

2.1.2 Sample Preparation

Samples 
Expected: 

49

Samples 
Per Batch:

20

Batches 
Expected:

3

Table 1: Quality Control Samples

Batch quality control samples are defined in Table 1.

22 PEDs, 2 samples generated from each - 44 field samples,
4 background PED (2 per each set of 20 PED prepared)
1 PED trip blank

IRAD samples:

Target samples are presented in Attachment 1.

Type: Description: Count: Rgt: Comment:Reference:

PB Laboratory control reagent blank. 1 per 
batch

-- NA

LCS Laboratory Control Sample 1 per 
batch

No use clean PED for LCS and LCSDNA

LCSD Laboratory Control Sample Duplicate 1 per 
batch

No use clean PED for LCS and LCSDNA

2.1.3 Extraction/Preparation

2.1.3.1 Extraction

SOP Title: Soil/Sediment Extraction for Trace Level Semi-Volatile Organic 
Contaminant Analysis

Sample Size: 1 g

Deviations: 1 g weight is a place holder - an estimate of the weight of the fraction of 
the PED.

After extraction, dry and weigh the PEDs recording weight to 5 decimal 
places.  

Use undeployed PEDs for LCS and LCSD.  They do not necessarily have 

SOP No.-Rev: 5-192-15

SIS and LCS/MS Compounds: Defined in Table 2.

Page 2 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

None.

2.1.3.2 Cleanup

Table 2: SIS and LCS/MS Spiking Level

to be spiked with PRCs.

Extract in hexane.

Comments: - PM will inspect PEDs and advise prep staff if samples need to be cleaned 
of biofilm before extraction.  Cleaning will be performed by gently wiping 
PED with Kimwipe and/or rinsing with Milli-Q water. 

- Photograph each PED prior to processing.

- PED will be removed from frame by cutting with a clean straight edge 
knife.  Only the exposed portion of the PED will be extracted.
  
- The PEDs will be cut at the sediment water interface. Consult with PM 
before cutting PEDs. 6" above and below the interface will be extracted.  
The remainder will be archived frozen.  (Each PED will be split into 4 
unique sections; two analyzed, two archived.)  New IDs will be assigned to 
each sample section.

1)

SOP Title: Alumina Cleanup of Environmental Sample Extracts

Deviations: none

SOP No.-Rev: 5-329-07

Comments: none

2)

SOP Title: Removal (cleanup) of Sulfur from Environmental Sample Extracts

Deviations: NA

SOP No.-Rev: 5-328-04

Comments: NA

Standard ContentsStandard Type Volume 
(uL)

CommentSpike Amount (ng)

JC21PCB SIS 50 uL NA~ 50 ngSIS
JG57PCB LCS Spiking 

Solution
100 uL NA~ 50 ngLCS/MS

Page 3 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

Table 3: RIS Spiking Level

RIS spiking levels are presented in Table 3.

3)

SOP Title: Size Exclusion HPLC Cleanup of Environmental Sample Extracts

Deviations: Consult with PM after alumina cleanup.  If extracts do not appear to be 
heavily laiden with matrix, GPC will not be performed.

SOP No.-Rev: 5-191-11

Comments: none

Standard ContentsStandard Type Volume 
(uL)

CommentSpike Amount (ng)

JD51PCB IS 50 uL NA~ 50 ngRIS

Extract PIV (uL): 500

2.1.4 Instrumental Analysis

The list of analytes along with data quality criteria are presented in Attachment 2.

SOP_Title: Identification and Quantification of Polychlorinated Biphenyl Congeners 
(PCBs),PCB Homologues, and Chlorinated Pesticides by Gas 
Chromatography / Mass Specroscopy in the Selected Ion Monitoring 
(SIM) Mode

Deviations: Generate separate standards and calibration curve for PRCs.

Reporting in ng/kg (NOTE TO LAB REVIEWERS - what conversion in 
test code?)

SOP_No-Rev: 5-315-111)

Comments: Quadratic calibration curve fitting (not forced).

2.2. DELIVERABLES

Comments: New Bedford Harbor EDD required.

Deliverables Due: 9/13/2017

LIMS Reports: Yes

Histograms: No

Excel Tables: Yes

EICs: No

Chromatograms: No

EDDs: Yes
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WORK/QUALITY ASSURANCE PROJECT PLAN

Table 4: Project Team and Roles

4.0 ORGANIZATION AND COMMUNICATION

5.0 SCHEDULE

Table 5. Schedule of Laboratory Activities

The project team is defined in Table 4. Supervisors may make substitutions with Project Manager concurrence.

A kick-off meeting will be held to discuss project scope and goals.

4.1 ORGANIZATION

4.2 COMMUNICATION

The project schedule is presented in Table 5.

Full data package (pdf) required for external validation.
Detailed quant reports are not required.

RoleStaff Member Comment
Project ManagerLisa F. Lefkovitz NA
Sample PreparationSamuel A. Guimaraes NA
GC/MS AnalysisRichard P. Restucci Jr NA
Sample CustodyMatt D. Schumitz NA
Quality Control OfficerCarla R. Devine NA

Activity: Start Date: End Date: TAT 
(days):

Comment:

Sample Receipt 08/11/2017 08/11/2017 0 NA

Sample Preparation 08/11/2017 08/23/2017 12 NA

Instrument Analysis 08/17/2017 09/07/2017 21 NA

Quality Control Review 09/11/2017 09/12/2017 1 NA

Final Data Reporting 09/12/2017 09/12/2017 0 NA

3.0 QUALITY

The Method Quality Objectives are defined in Attachment 3.
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WORK/QUALITY ASSURANCE PROJECT PLAN

6.0 BUDGET

Table 6. Labor Budget (Laboratory Analytical Task)

The labor budget for the analytical task is presented in Table 6.

Labor Activity: Hours/ 
Batch:

Batches: Total 
Hours:

Comment:

Sample Receipt 3 3 9 Note:  The third batch will contain 4 field samples.  
The associated IR&D samples can be included with 
these samples for efficiency.

Extraction 32
Sample Preparation 40 3 120 NA

glassware 8

Instrument Analysis 40 3 120 NA

Quality Control Review 4 3 12 NA

Final Data Reporting 2 3 6 NA

7.0 STAFF DEVELOPMENT
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 1: Target Samples

Shipment: SHP-170822-02

Status: Approved

Description: NBH Aerovox

Range: K9598-K9642

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9598 P-17G-ADP-GG-05 SW 08/14/2017 12:00 am PED F0114 (NA)1

K9599 P-17G-ADP-G5-05 PW 08/14/2017 12:00 am PED F0114 (NA)2

K9600 P-17G-ADP-JJ-07 SW 08/14/2017 12:00 am PED F0114 (NA)3

K9601 P-17G-ADP-JJ-07 PW 08/14/2017 12:00 am PED F0114 (NA)4

K9602 P-17G-ADP-DD-09 SW 08/14/2017 12:00 am PED F0114 (NA)5

K9603 P-17G-ADP-DD-09 PW 08/14/2017 12:00 am PED F0114 (NA)6

K9604 P-17G-ADP-FF-07 SW 08/14/2017 12:00 am PED F0114 (NA)7

K9605 P-17G-ADP-FF-07 PW 08/14/2017 12:00 am PED F0114 (NA)8

K9606 P-17G-ADP-GG-04 SW 08/14/2017 12:00 am PED F0114 (NA)9

K9607 P-17G-ADP-GG-04 PW 08/14/2017 12:00 am PED F0114 (NA)10

K9608 P-17G-ADP-HH-07 SW 08/14/2017 12:00 am PED F0114 (NA)11

K9609 P-17G-ADP-HH-07 PW 08/14/2017 12:00 am PED F0114 (NA)12

K9610 P-17G-ADP-EE-04 SW 08/14/2017 12:00 am PED F0114 (NA)13

K9611 P-17G-ADP-EE-04 PW 08/14/2017 12:00 am PED F0114 (NA)14

K9612 P-17G-ADP-JJ-05 SW 08/14/2017 12:00 am PED F0114 (NA)15

K9613 P-17G-ADP-JJ-05 PW 08/14/2017 12:00 am PED F0114 (NA)16

K9614 P-17G-ADP-DD-04 SW 08/14/2017 12:00 am PED F0114 (NA)17

K9615 P-17G-ADP-DD-04 PW 08/14/2017 12:00 am PED F0114 (NA)18

K9616 P-17G-ADP-FF-04 SW 08/14/2017 12:00 am PED F0114 (NA)19

K9617 P-17G-ADP-FF-04 PW 08/14/2017 12:00 am PED F0114 (NA)20

K9618 P-17G-ADP-CC-07 SW 08/14/2017 12:00 am PED F0114 (NA)21

K9619 P-17G-ADP-CC-07 PW 08/14/2017 12:00 am PED F0114 (NA)22

K9620 P-17G-ADP-DD-05 SW 08/14/2017 12:00 am PED F0114 (NA)23

K9621 P-17G-ADP-DD-05 PW 08/14/2017 12:00 am PED F0114 (NA)24

K9622 P-17G-ADP-CC-04 SW 08/14/2017 12:00 am PED F0114 (NA)25

K9623 P-17G-ADP-CC-04 PW 08/14/2017 12:00 am PED F0114 (NA)26

K9624 P-17G-ADP-LL-03 SW 08/14/2017 12:00 am PED F0114 (NA)27

K9625 P-17G-ADP-LL-03 PW 08/14/2017 12:00 am PED F0114 (NA)28

K9626 P-17G-ADP-JJ-03 SW 08/14/2017 12:00 am PED F0114 (NA)29

K9627 P-17G-ADP-JJ-03 PW 08/14/2017 12:00 am PED F0114 (NA)30

K9628 P-17G-ADP-BB-05 SW 08/14/2017 12:00 am PED F0114 (NA)31

K9629 P-17G-ADP-BB-05 PW 08/14/2017 12:00 am PED F0114 (NA)32

K9630 P-17G-ADP-BB-07 SW 08/14/2017 12:00 am PED F0114 (NA)33

K9631 P-17G-ADP-BB-07 PW 08/14/2017 12:00 am PED F0114 (NA)34

K9632 P-17G-ADP-LL-02 SW 08/14/2017 12:00 am PED F0114 (NA)35

K9633 P-17G-ADP-LL-02 PW 08/14/2017 12:00 am PED F0114 (NA)36

K9634 P-17G-ADP-HH-05 SW 08/14/2017 12:00 am PED F0114 (NA)37

K9635 P-17G-ADP-HH-05 PW 08/14/2017 12:00 am PED F0114 (NA)38

K9636 P-17G-ADP-DD-07 SW 08/14/2017 12:00 am PED F0114 (NA)39

K9637 P-17G-ADP-DD-07 PW 08/14/2017 12:00 am PED F0114 (NA)40

K9638 P-17G-ADP-CC-05 SW 08/14/2017 12:00 am PED F0114 (NA)41
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WORK/QUALITY ASSURANCE PROJECT PLAN

Shipment: SHP-170822-02

Status: Approved

Description: NBH Aerovox

Range: K9598-K9642

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9639 P-17G-ADP-CC-05 PW 08/14/2017 12:00 am PED F0114 (NA)42

K9640 P-17G-ADP-FF-05 SW 08/14/2017 12:00 am PED F0114 (NA)43

K9641 P-17G-ADP-FF-05 PW 08/14/2017 12:00 am PED F0114 (NA)44

K9642 TB-081417-01 08/14/2017 12:00 am PED F0114 (NA)45

Shipment: SHP-170823-01

Status: Approved

Description: PED Blanks

Range: K9645-K9650

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9645 170628AS017 06/28/2017 12:00 am PED F0117 (NA)1

K9646 170628AS018 06/28/2017 12:00 am PED F0117 (NA)2

K9649 170628BS017 06/28/2017 12:00 am PED F0117 (NA)3

K9650 170628BS018 06/28/2017 12:00 am PED F0117 (NA)4
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Description: PCB by GC/MS SIM

Matrix: S - Solid Samples, like soil or sediment, prepared and anlyzed under the same 
class of detection limits.

SOP Reference: 5-315 - Identification and Quantification of Polychlorinated Biphenyl 
Congeners (PCBs),PCB Homologues, and Chlorinated Pesticides by Gas 
Chromatography / Mass Specroscopy in the Selected Ion Monitoring (SIM) 
Mode

Detection Limit Study: 5-315-2015-ssMDL-SF

Standard Report: Standard Result Report

Result Units: ng/g

MQO Criteria USACE/NBH

DL_Flag: U

RL_Flag: J

PB_Flag: B

DIL_Flag: D

HT_Flag: T

Unit Conversion: (none)

Weight Basis: DRY

Standard Basis: RIS

Oil Weight Basis: No

Result Format: Significant Figure

# of Figures/Digits: 3

Oil Weight Source: Oil Weight

U-Value Substition: ND=MDL

Holding Times 
(days)

Sample: 14

Extract: 40

Frozen: 365

Instrument: GCMS

Histograms: No

Method Specific Reporting

ECD_Reporting: No

Data Flags

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl1(1) T Cl5(96) Cl3(34)1 Cl1(1) NoYes

Cl1(3) T Cl5(96) Cl3(34)2 Cl1(3) NoYes

Cl2(4) T Cl5(96) Cl3(34)3 Cl2(4) NoYes

Cl2(5) T Cl5(96) Cl3(34)4 Cl2(5) NoYes

Cl2(6) T Cl5(96) Cl3(34)5 Cl2(6) NoYes

Cl2(7) T Cl5(96) Cl3(34)6 Cl2(7) NoYes

Cl2(8) T Cl5(96) Cl3(34)7 Cl2(8) NoYes

Cl2(9) T Cl5(96) Cl3(34)8 Cl2(9) NoYes

Cl2(11) T Cl5(96) Cl3(34)9 Cl2(11) NoYes

Cl2(12) T Cl5(96) Cl3(34)10 Cl2(12) NoYes

Cl2(13) T Cl5(96) Cl3(34)11 Cl2(13) NoYes

Cl2(15) T Cl5(96) Cl3(34)12 Cl2(15) NoYes

Cl3(16) T Cl5(96) Cl3(34)13 Cl3(16) NoYes

Cl3(17) T Cl5(96) Cl3(34)14 Cl3(17) NoYes

Cl3(18) T Cl5(96) Cl3(34)15 Cl3(18) NoYes

Cl3(19) T Cl5(96) Cl3(34)16 Cl3(19) NoYes

Cl3(22) T Cl5(96) Cl3(34)17 Cl3(22) NoYes

Cl3(24) T Cl5(96) Cl3(34)18 Cl3(24) NoYes
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl3(25) T Cl5(96) Cl3(34)19 Cl3(25) NoYes

Cl3(26) T Cl5(96) Cl3(34)20 Cl3(26) NoYes

Cl3(27) T Cl5(96) Cl3(34)21 Cl3(27) NoYes

Cl3(28) T Cl5(96) Cl3(34)22 Cl3(28) NoYes

Cl3(29) T Cl5(96) Cl3(34)23 Cl3(29) NoYes

Cl3(30) T Cl5(96) Cl3(34)24 Cl3(30) NoYes

Cl3(31) T Cl5(96) Cl3(34)25 Cl3(31) NoYes

Cl3(32) T Cl5(96) Cl3(34)26 Cl3(32) NoYes

Cl3(33) T Cl5(96) Cl3(34)27 Cl3(33) NoYes

Cl3(37) T Cl5(96) Cl3(34)28 Cl3(37) NoYes

Cl4(40) T Cl5(96) Cl3(34)29 Cl4(40) NoYes

Cl4(41) T Cl5(96) Cl3(34)30 Cl4(41) NoYes

Cl4(42) T Cl5(96) Cl3(34)31 Cl4(42) NoYes

Cl4(43) T Cl5(96) Cl3(34)32 Cl4(43) NoYes

Cl4(44) T Cl5(96) Cl3(34)33 Cl4(44) NoYes

Cl4(45) T Cl5(96) Cl3(34)34 Cl4(45) NoYes

Cl4(46) T Cl5(96) Cl3(34)35 Cl4(46) NoYes

Cl4(47) T Cl5(96) Cl3(34)36 Cl4(47) NoYes

Cl4(48) T Cl5(96) Cl3(34)37 Cl4(48) NoYes

Cl4(49) T Cl5(96) Cl3(34)38 Cl4(49) NoYes

Cl4(50) T Cl5(96) Cl3(34)39 Cl4(50) NoYes

Cl4(51) T Cl5(96) Cl3(34)40 Cl4(51) NoYes

Cl4(52) T Cl5(96) Cl3(34)41 Cl4(52) NoYes

Cl4(53) T Cl5(96) Cl3(34)42 Cl4(53) NoYes

Cl4(54) T Cl5(96) Cl3(34)43 Cl4(54) NoYes

Cl4(56) T Cl5(96) Cl3(34)44 Cl4(56) NoYes

Cl4(60) T Cl6(161) Cl6(152)45 Cl4(60) NoYes

Cl4(63) T Cl5(96) Cl3(34)46 Cl4(63) NoYes

Cl4(64) T Cl5(96) Cl3(34)47 Cl4(64) NoYes

Cl4(66) T Cl5(96) Cl3(34)48 Cl4(66) NoYes

Cl4(67) T Cl5(96) Cl3(34)49 Cl4(67) NoYes

Cl4(70) T Cl5(96) Cl3(34)50 Cl4(70) NoYes

Cl4(71) T Cl5(96) Cl3(34)51 Cl4(71) NoYes

Cl4(74) T Cl5(96) Cl3(34)52 Cl4(74) NoYes

Cl4(75) T Cl5(96) Cl3(34)53 Cl4(75) NoYes

Cl4(77) T Cl6(161) Cl6(152)54 Cl4(77) NoYes

Cl4(80) T Cl5(96) Cl3(34)55 Cl4(80) NoYes

Cl4(81) T Cl6(161) Cl6(152)56 Cl4(81) NoYes

Cl5(82) T Cl6(161) Cl6(152)57 Cl5(82) NoYes

Cl5(83) T Cl6(161) Cl6(152)58 Cl5(83) NoYes

Cl5(84) T Cl5(96) Cl3(34)59 Cl5(84) NoYes

Cl5(85) T Cl6(161) Cl6(152)60 Cl5(85) NoYes

Cl5(87) T Cl6(161) Cl6(152)61 Cl5(87) NoYes

Cl5(91) T Cl5(96) Cl3(34)62 Cl5(91) NoYes

Cl5(92) T Cl5(96) Cl3(34)63 Cl5(92) NoYes

Cl5(95) T Cl5(96) Cl3(34)64 Cl5(95) NoYes
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl5(97) T Cl6(161) Cl6(152)65 Cl5(97) NoYes

Cl5(99) T Cl6(161) Cl6(152)66 Cl5(99) NoYes

Cl5(100) T Cl5(96) Cl3(34)67 Cl5(100) NoYes

Cl5(101) T Cl5(96) Cl3(34)68 Cl5(101) NoYes

Cl5(104) T Cl5(96) Cl3(34)69 Cl5(104) NoYes

Cl5(105) T Cl6(161) Cl6(152)70 Cl5(105) NoYes

Cl5(110) T Cl6(161) Cl6(152)71 Cl5(110) NoYes

Cl5(114) T Cl6(161) Cl6(152)72 Cl5(114) NoYes

Cl5(115) T Cl6(161) Cl6(152)73 Cl5(115) NoYes

Cl5(118) T Cl6(161) Cl6(152)74 Cl5(118) NoYes

Cl5(123) T Cl6(161) Cl6(152)75 Cl5(123) NoYes

Cl5(124) T Cl6(161) Cl6(152)76 Cl5(124) NoYes

Cl5(125) T Cl6(161) Cl6(152)77 Cl5(125) NoYes

Cl5(126) T Cl6(161) Cl6(152)78 Cl5(126) NoYes

Cl5(127) T Cl6(161) Cl6(152)79 Cl5(127) NoYes

Cl6(128) T Cl6(161) Cl6(152)80 Cl6(128) NoYes

Cl6(130) T Cl6(161) Cl6(152)81 Cl6(130) NoYes

Cl6(131) T Cl6(161) Cl6(152)82 Cl6(131) NoYes

Cl6(134) T Cl6(161) Cl6(152)83 Cl6(134) NoYes

Cl6(135) T Cl6(161) Cl6(152)84 Cl6(135) NoYes

Cl6(136) T Cl6(161) Cl6(152)85 Cl6(136) NoYes

Cl6(137) T Cl6(161) Cl6(152)86 Cl6(137) NoYes

Cl6(138) T Cl6(161) Cl6(152)87 Cl6(138) NoYes

Cl6(139) T Cl6(161) Cl6(152)88 Cl6(139) NoYes

Cl6(140) T Cl6(161) Cl6(152)89 Cl6(140) NoYes

Cl6(141) T Cl6(161) Cl6(152)90 Cl6(141) NoYes

Cl6(144) T Cl6(161) Cl6(152)91 Cl6(144) NoYes

Cl6(146) T Cl6(161) Cl6(152)92 Cl6(146) NoYes

Cl6(149) T Cl6(161) Cl6(152)93 Cl6(149) NoYes

Cl6(151) T Cl6(161) Cl6(152)94 Cl6(151) NoYes

Cl6(153) T Cl6(161) Cl6(152)95 Cl6(153) NoYes

Cl6(154) T Cl6(161) Cl6(152)96 Cl6(154) NoYes

Cl6(155) T Cl5(96) Cl3(34)97 Cl6(155) NoYes

Cl6(156) T Cl6(161) Cl6(152)98 Cl6(156) NoYes

Cl6(157) T Cl6(161) Cl6(152)99 Cl6(157) NoYes

Cl6(158) T Cl6(161) Cl6(152)100 Cl6(158) NoYes

Cl6(163) T Cl6(161) Cl6(152)101 Cl6(163) NoYes

Cl6(164) T Cl6(161) Cl6(152)102 Cl6(164) NoYes

Cl6(166) T Cl6(161) Cl6(152)103 Cl6(166) NoYes

Cl6(167) T Cl6(161) Cl6(152)104 Cl6(167) NoYes

Cl6(169) T Cl6(161) Cl6(152)105 Cl6(169) NoYes

Cl7(170) T Cl6(161) Cl6(152)106 Cl7(170) NoYes

Cl7(171) T Cl6(161) Cl6(152)107 Cl7(171) NoYes

Cl7(172) T Cl6(161) Cl6(152)108 Cl7(172) NoYes

Cl7(173) T Cl6(161) Cl6(152)109 Cl7(173) NoYes

Cl7(174) T Cl6(161) Cl6(152)110 Cl7(174) NoYes
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Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl7(175) T Cl6(161) Cl6(152)111 Cl7(175) NoYes

Cl7(176) T Cl6(161) Cl6(152)112 Cl7(176) NoYes

Cl7(177) T Cl6(161) Cl6(152)113 Cl7(177) NoYes

Cl7(178) T Cl6(161) Cl6(152)114 Cl7(178) NoYes

Cl7(179) T Cl6(161) Cl6(152)115 Cl7(179) NoYes

Cl7(180) T Cl6(161) Cl6(152)116 Cl7(180) NoYes

Cl7(183) T Cl6(161) Cl6(152)117 Cl7(183) NoYes

Cl7(184) T Cl6(161) Cl6(152)118 Cl7(184) NoYes

Cl7(185) T Cl6(161) Cl6(152)119 Cl7(185) NoYes

Cl7(187) T Cl6(161) Cl6(152)120 Cl7(187) NoYes

Cl7(188) T Cl6(161) Cl6(152)121 Cl7(188) NoYes

Cl7(189) T Cl6(161) Cl6(152)122 Cl7(189) NoYes

Cl7(190) T Cl6(161) Cl6(152)123 Cl7(190) NoYes

Cl7(191) T Cl6(161) Cl6(152)124 Cl7(191) NoYes

Cl7(193) T Cl6(161) Cl6(152)125 Cl7(193) NoYes

Cl8(194) T Cl6(161) Cl6(152)126 Cl8(194) NoYes

Cl8(195) T Cl6(161) Cl6(152)127 Cl8(195) NoYes

Cl8(197) T Cl6(161) Cl6(152)128 Cl8(197) NoYes

Cl8(198) T Cl6(161) Cl6(152)129 Cl8(198) NoYes

Cl8(199) T Cl6(161) Cl6(152)130 Cl8(199) NoYes

Cl8(200) T Cl6(161) Cl6(152)131 Cl8(200) NoYes

Cl8(201) T Cl6(161) Cl6(152)132 Cl8(201) NoYes

Cl8(202) T Cl6(161) Cl6(152)133 Cl8(202) NoYes

Cl8(203) T Cl6(161) Cl6(152)134 Cl8(203) NoYes

Cl8(205) T Cl6(161) Cl6(152)135 Cl8(205) NoYes

Cl9(206) T Cl6(161) Cl6(152)136 Cl9(206) NoYes

Cl9(207) T Cl6(161) Cl6(152)137 Cl9(207) NoYes

Cl9(208) T Cl6(161) Cl6(152)138 Cl9(208) NoYes

Cl10(209) T Cl6(161) Cl6(152)139 Cl10(209) NoYes

LOC 1 T Cl5(96) Cl3(34)140 LOC 1 NoYes

LOC 2 T Cl5(96) Cl3(34)141 LOC 2 NoYes

LOC 3 T Cl5(96) Cl3(34)142 LOC 3 NoYes

LOC 4 T Cl5(96) Cl3(34)143 LOC 4 NoYes

LOC 5 T Cl5(96) Cl3(34)144 LOC 5 NoYes

LOC 6 T Cl6(161) Cl6(152)145 LOC 6 NoYes

LOC 7 T Cl6(161) Cl6(152)146 LOC 7 NoYes

LOC 8 T Cl6(161) Cl6(152)147 LOC 8 NoYes

LOC 9 T Cl6(161) Cl6(152)148 LOC 9 NoYes

LOC 10 T149 LOC 10 NoYes

Cl3(38) T Cl5(96)150 Cl3(38) NoNo

Cl4(78) T Cl5(96)151 Cl4(78) NoNo

Cl4(79) T Cl5(96)152 Cl4(79) NoNo

Cl7(186) T Cl6(161)153 Cl7(186) NoNo

Cl3(34) SIS Cl5(96)1 Cl3(34) NoNo

Cl6(152) SIS Cl6(161)2 Cl6(152) NoNo
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

None

None

Subtract Peaks:

Sum Peaks:

Total Analytes: 155

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 1

Cl1(1) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl1(3) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 2

Cl2(4) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(5) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(6) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(7) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(8) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(9) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(11) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(12) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(13) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(15) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 3

Cl3(16) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(17) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(18) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(19) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(22) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(24) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(25) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(26) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(27) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(28) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(29) 1.000 No FIXED-ZERO Replace a non-detect with 0

Cl3(30) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(31) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(32) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(33) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(37) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(38) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 4

Cl4(40) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 4

Cl4(41) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(42) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(43) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(44) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(45) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(46) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(47) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(48) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(49) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(50) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(51) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(52) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(53) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(54) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(56) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(60) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(63) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(64) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(66) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(67) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(70) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(71) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(74) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(75) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(77) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(80) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(81) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(78) 1.000 No FIXED-ZERO Replace a non-detect with 0

Cl4(79) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 5

Cl5(82) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(83) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(84) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(85) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(87) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(91) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(92) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(95) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(97) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(99) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(100) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(101) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(104) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 5

Cl5(105) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(110) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(114) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(115) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(118) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(123) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(124) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(125) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(126) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(127) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 6

Cl6(128) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(130) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(131) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(134) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(135) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(136) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(137) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(138) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(139) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(140) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(141) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(144) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(146) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(149) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(151) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(153) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(154) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(155) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(156) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(157) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(158) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(163) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(164) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(166) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(167) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(169) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 7

Cl7(170) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(171) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(172) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 7

Cl7(173) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(174) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(175) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(176) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(177) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(178) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(179) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(180) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(183) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(184) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(185) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(187) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(188) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(189) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(190) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(191) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(193) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(186) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 8

Cl8(194) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(195) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(197) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(198) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(199) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(200) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(201) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(202) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(203) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(205) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 9

Cl9(206) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl9(207) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl9(208) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 10

Cl10(209) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

ICAL Acceptance Criteria:

Continuing Calibration Verification Criteria:

Independent Calibration Verification:

Mass Discrimination Criteria:

Degredation Check Criteria:

None

None

None

None

NoneCurve Fit: Limit 
Mean(%):

Mean 
Qual:

Limit 
Ind.:

Ind. 
Qual:

Min 
Points:

Points 
Qual:

Comments:

Linear NA NA 0.995 N 5 N y = Bx + C

Average RF 15 N 25 N 5 N y = Bx

Linear (0,0) NA NA 0.995 N 5 N y = Bx + 0

Quadratic NA NA 0.995 N 6 N y = Ax^2 + Bx + C

Quadratic (0,0) NA NA 0.995 N 6 N y = Ax^2 + Bx + 0

CCV Name: 5-315

Frequency 
Hrs:

Mean 
PD(%):

Individual 
PD(%):

RIS/SIS RT 
Window (min):

Area Limit 
Low(%):

Comment:Area Limit 
High(%):

24 15 25 0.25 -50 NA100(N) (N) (N) (N) (N)

ICC Name: 5-315

Mean PD 
Limit(%):

Ind. PD 
Limit(%):

RIS/SIS Window 
Limit (Secs):

Area Limit 
Low(%):

Area Limit 
High(%):

Comment:

25 25 0.25 -50 100 NA(N) (N) (N) (N)

Degredation Check Name: 5-315

DDT 
Breakdown 
Limit (%):

Endrin 
Breakdown 
Limit(%):

Total 
Breakdown 
Limit(%):

Comment:

20 20 20(N) (N) (N)
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 3: Method Quality Objectives

MQO: Acceptance Criteria Qual: Corrective Action:

MQO Application USACE/NBH

Procedural Blank Samples must be greater than five 
times the blank concentration 
(>5xPB).

B Review with Project Manager; re-analyze or 
justify results in project records.

PB Measurement 
Quality Objective

Organic results in the Procedural 
Blank are less than the ssRL (<ssRL)

N

Laboratory Control 
Sample

Recovery values 40-120%. N Review with project manager; re-analyze or 
justify reporting the results in project records.

Matrix Spike Recovery Organics 40-120%.  Analyte 
concentration in MS must be greater 
than five times reported background 
concentration.

N

Organics Results in the Target is less 
than 5 times the Original

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Matrix Spike/Spike 
Duplicate Precision

Organics results less than 30% 
Relative Percent Difference (RPD).  
Spike must be >5x background 
concentration.

N

Organics Results in the Target is less 
than 5 times the Original

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Standard Reference 
Material Accuracy

Organics Percent Difference less than 
30% from a range of certified values 
on average.  Analyte concentration 
must be greater than five times the 
Method Detection Limit (>5xMDL).

N

Organics Results in the Target is less 
than 5 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Analytical Duplicate 
Precision

Organics results less than 30% 
Relative Percent Difference (RPD).  
Concentration must be >10X the 
MDL.

N

Organics Results in the Original is 
less than 10 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Analytical Triplicate 
Precision

Organics results less than 30% 
Relative Standard Deviation (RSD).  
Concentration must be >10X the 
MDL.

N

Organics Results in the Original is 
less than 10 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 3: Method Quality Objectives

MQO: Acceptance Criteria Qual: Corrective Action:

MQO Application USACE/NBH

Surrogate Compound 
Recovery

Recovery results between 40% and 
120%.

N Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Control Oil RPD < 30% for at least 90% of 
analytes

N

n

Results examined by project manager, task 
leader, or subcontractor lab manager. 
Reextraction, reanalysis, or justification 
documented.

Instrument Calibration 5-315-11: R-squared greater than or 
equal to 0.995
Mean RSD less than or equal to 15%, 
Individual RSD less than or equal to 
25%

N Results examined by project manager, task 
leader, or subcontractor lab manager. 
Reextraction, reanalysis, or justification 
documented.

Independent 
Calibration Check 
Solution

5-315-11: Individual PD less than or 
equal to 25%.
Mean Percent Difference less than or 
equal to 25%.

N Review with Project Manager; re-analyze or 
justify in project records.

Continuing 
Calibration 
Verification

5-315-11: Individual PD less than or 
equal to 25%.
Mean Percent Difference less than or 
equal to 15%.

N
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BAIIEl.lE SHP-170822-02 ShpNo 

Battelle Project No: It can be done -------
.;,, W "<:<: hV0;'009 0>v'ffi'.V.:~"-, / 'll 4w4~ 

Sample Receipt Form & 

__ _ .. i'' · , -- ~·· Approved: ,■ Au:htwz,:;d ■ 

Project Number: 100043429-17T6AVX Client: USACE -----------------------
Received by: Schumitz, Matt Date/Time Received: Monday, August 21, 2017 3:15 PM 

No. of Shipping Containers: 1 

SHIPMENT 
Method of Delivery: Hand Delivered Tracking Number: na --- -- -~~-y--
coc Forms: ~ Shipped with samples D No Forms 

1 of 1 :::ardboard Bo> 

Samples 
Sample Labels: 

Container Seals: 

Condition of Samples: 

None Intact Intact Therm_2 

~ Sample labels agree with COC forms 

D Discrepancies (see Sample Custody Corrective Action Form) 

D Tape D Custody Seals D Other Seals (See sample Log) 

~ Seals intact for each shipping container 

D Seals broken (See sample log for impacted samples) 

~ Sample containers intact 

. . 
-20.0 

D Sample containers broken/leaking (See Custody Corrective Action Form) 

Temperature upon receipt (0 C): -20~--- Temperature Blank used D Yes ~ No 

(Note: If temperature upon receipt differs from required conditions, see sample log comment field) 

Samples Acidified: D Yes D No ~ Unknown 

Initial pH 5-9?: □ Yes □ No ~ NA 
If no, individual sample adjustments on the Auxiliary Sample Receipt Form 

Total Residual Chlorine Present?: 0 Yes O No ~ NA 

If yes, individual sample adjustments on the Au.xi/ia,y Sample Receipt Form 

Head Space< I% in samples for water VOC analysis: D Yes D No ~ NA 

Individual sample deviations noted on sample log 

Samples Containers: 
Samples returned in PC-grade jars: D Yes D No ~Unknown/Lot No.: JJ..n...KnQlY,=n ______ _ 

Storage Location: Custody: Freezer - F0114 (NA) BDO IDs Assigned: K9598 - K9642 

45 

Samples logged in by: Schumitz, Matt Date/Time: 08/21/2017 3:15 PM ---------------
Approved By: Approved On: 

Authorized By: Authorized On: ----------

Printed on 8/22/2017 Page 1 of 1 
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BAJIELIE ShpNo ...SJ:!e.::ll..Q~ll::.01. 

~e___d . - . . ... Battelle Project No· 

Sample Receipt Form Details Approved: ~ Ar,Jtrtori;:,:-0 • 

Project Number: 100043429·17T6AVX Client: USACE 

Received by: Schumitz, Matt Date/Time Received: Monday, August 21 , 2017 3:15 PM - . 

No. of Shipping Containers: 1 --
BDO Id: Client Sample ID: Collection Date: Login Date: Ctrs : Matrix: Temp: pH: TRC: VOC: Stored In: Loe: No: Comments: 

- ~~ 

K9598 P-17G-AC•P-GG-05 SW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114 (NA) 
K9599 P-17G-AC·P·G5·05 PW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114 (NA) 
K9600 P-17G-AC•P-JJ-07 SW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114(NA) 
K9601 P·17G•AC+P-JJ-07 PW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114 (NA) 
K9602 P-17G-AC+P-DD-09 SW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114(NA) 
K9603 P-17G-AC+P-DD-09 PW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114 (NA) 
K9604 P-17G-ADP·FF-07 SW 08/14/17 0:00 08/22/17 9 17 1 PED -20 NA NA NA F0114 (NA) 
K9605 P-17G•AC1P·FF·07 PW 08/14/17 0:00 08/22/17 9: 18 1 PED ·20 NA NA NA F0114 (NA) 
K9606 P-17G•ADP-GG·04 SW 08/14/17 0:00 08/22/17 9: 18 1 PED -20 NA NA NA F0114 (NA) 
K9607 P-17G-ADP-GG·04 PW 08/14/17 0:00 08/22/17 9: 18 1 PED -20 NA NA NA F0114 (NA) 

K9608 P-17G-ADP-HH-07 SW 08/14/17 0:00 08/22/17 9:18 1 PED -20 NA NA NA F0114 (NA) 

K9609 P-17G·ADP-HH-07 PW 08/14/17 0:00 08/22/17 9: 18 1 PED ·20 NA NA NA F0114 (NA) 

K9610 P-17G-ADP-EE-04 SW 08/14/17 0:00 08/22/17 9: 18 1 PED -20 NA NA NA F0114(NA) 

K9611 P-17G-ADP-EE-04 PW 08/14/17 0:00 08/22/17 9: 19 1 PED -20 NA NA NA F0114 (NA) 

K9612 P-17G-ADP-JJ-05 SW 08/14/17 0:00 08/22/17 9: 19 1 PED -20 NA NA NA F0114 (NA) 

K9613 P-17G-ADP-JJ-05 PW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA) 

K9614 P-17G-ADP-DD-04 SW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA) 

K9615 P-17G•ADP-DD-04 PW 08/14/17 0:00 08/22/17 9:20 1 PED ·20 NA NA NA F0114 (NA) 

K9616 P-17G-ADP-FF-04 SW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA) 

K9617 P-17G·ADP-FF·04 PW 08/14/17 0 00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA) 

K9618 P-17G-ADP-CC-07 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9619 P-17G-ADP·CC-07 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9620 P-17G-ADP-DD-05 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9621 P-17G-ADP-DD-05 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9622 P-17G-ADP-CC-04 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9623 P-17G-ADP-CC-04 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9624 P-17G-ADP-LL-03 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9625 P-17G-ADP-LL-03 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

Printed-on 8/22/2017 Page 1 of 2 
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BAIIEllE ShpNo ...SHP-lZrui~Ql.. 

• • . ~ • I • Battelle Project No· 

Sample Receipt Form Details Approved: ■ ~utn,,.-1zed ■ 

Project Number: 100043429-17T6AVX Client: USACE 

Received by: Schumitz, Matt Date/Time Received: Monday, August 21, 2017 3:15 PM 

No. of Shipping Containers: 1 -
BOO Id: Client Sample ID: Collection Date: Login Date: Ctrs: Matrix: Temp: pH: TRC: voe: Stored In: Loe: No: Comments: 

~ 

K9626 P-17G-ACP-JJ-03 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA) 
K9627 P-17G-ACP-JJ-03 PW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA) 
K9628 P-17G-ACP-BB-05 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA) 
K9629 P-17G-AC P-BB-05 PW 08/14/17 0:00 08/22/17 9 22 1 PED -20 NA NA NA F0114 (NA) 
K9630 P-17G-ACP-BB-07 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114(NA) 
K9631 P-17G-AC P-BB-07 PW 08/14/17 0.00 08/22/17 9 23 1 PED -20 NA NA NA F0114 (NA) 
K9632 P-17G-ACP-LL-02 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9633 P-17G-ACP-LL-02 PW 08/14/17 0:00 08/22/17 9 23 1 PED -20 NA NA NA F0114 (NA) 
K9634 P-17G-ACP-HH-05 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9635 P-17G-ACP-HH-05 PW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9636 P-17G-ACP-DD-07 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9637 P-17G-AC P-DD-07 PW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9638 P-17G-ACP-CC-05 SW 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114(NA) 
K9639 P-17G-AC P-CC-05 PW 08/14/17 0: 00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA) 
K9640 P-17G-ADP-FF-05 SW 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA) 
K9641 P-17G-ADP-FF-05 PW 08/14/17 0: 00 08/22/17 9 24 1 PED -20 NA NA NA F0114(NA) 
K9642 TB-081417-01 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA) 

Total Samples: 45 

Printed on 8/22/2017 Page 2 of 2 
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BAJUl.lE Chain-of-Custody 
It can be done 

Chent Cc ntact Information Project Manager: J)~.k\Ur\. Sampling Site: Site Information: 

Sampler Information (print name) 
Phone: " COC# > 

-~ 

~ 
Emai l: 1A 

Turnaround Time (TAT) Requested: 
~ 

c.. 

Project Name Nit+ AlVOV Oj., Normal Page# 
Priority 

"' .. [) 
Project No i O t) U \f 3 'h-b\ -t -:}-Tl, A\JA- RUSH 0 ·;;; 

. ~ >, 

Time Zone: 
.; 
C: r--. <( 

Sample Identification Sample 
Matrix 

Total# of ~ Sample Date Sample Time Type Cont. 

P-t'l--4--AM...-G--ff05' $.VJ ii 14) r:i- Ve;1) \ \ l(q~'lS 
P - t1--G--A oF • q-4---0.f Pl\/ . 

I l KG\ Sqq I 

r -11- 1}-Aop<TJ'-O'l- JW l I l{q~o 
f-tl-Cr-AOr-SJtJ"\--- PW \ J '' ' ' 0 I 
r -11({ -A9?-D1)-04 -Sw l J OJ.. 
e-,1-c,. -A{)P- () ()-0~ ~w l J CJ ~ 
'?-\l-<r-ADi' -~An- JW l J ol.f 
~-\ 1-u- -A9r - rf-0-:r {)W ( I 05 
P-rHr -AOf -C:Xr:dJ\I --iW l J 0"1 
v-,:f-6- -ADP -Q-(ro-f ~vJ l J en 
1)- t=l-{r-Ai)P--t-11-t~k' Svv t J 0'1 
f -l"t tr -,40P-1-trt-0't VW I J 0~ 
J -- l~ lt'-Af)P.., ~ti'I J W •r ' I 

\) ..... ,o 
Receipt Tempera ture.'(°C) Samples Intact: Yes - Na Samples on Ice: Yes - No Receipt Comments: 

Rc!Wlt~nu}t~ re:i111111 ~Ctu17_1J1 ";} l lS/Jlh 
Received by~ Cog;!r~L DaiiJi1 / 17 11s-

Relinquished by (Pri\lfSign): u ompan"y IJlUe/fi~: Received by (Print/Sign) Company: Date/Time. 

Relinquished by (Prin1/Sign): Company: Dateffime· Received by (Prin1/Sign). Company: Date/Time· 

Comments: 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 
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BJIJIEi.lE Chain-of-Custody 
It can be done 

Client Co:1tact Information project Manager: 1) ti. ~ \.t_ \I\ Sampling Site: Site Information: 

Sampler Information (print name): 
Phone: " COC# > 

·~ 
~ 

Email: " "' 
Turnaround Time (TAT) Requested: ~ 

0.. 

Project Name: ~ \> t.\- Ac_ v() \,/ V Normal ., Page# 
Priority [1 

"' '- ) 
Project No.: RUSH r1 · v, 

~ I 0004'142.&J-11-T/JA\i )( 
>, 

Time Zone: .; 
C '-,/ .,: 

Sampk Identification Sample 
Matrix 

Total # of [ Sample Date Sample Time Type Cont 

\'- \1&- -A~P- \k1'f ~\Al «-I I"\ I I .,_ ~ l ,,, K q~" 
P-11-lr-A~P<JS.oi; SW \ 

,. 
" l i ,, 

p-n(1--A1)?-JJ-O!:,' fw I ,.. I! 
P- l1-h -A-l)i'- D().O\{ SW ( / l"f 
P -11-&- AT'>P -l)l)U~ G>w I / IS 
p-rt&- - Al) 'P -~~~ 1JW I ;" I& 
P - n 4:--A 1)p -~t:01 'M ( ,/' /1 
P - 'tlr- AL> P- lW~ 1 IN I / Ii 
P -1'.1 fr- ADP -lW~ fvv l ,,, t 'i 
Y -\-::+- f-r- - AiW -0Dt>5" SW I ,/' J.O 
P - 1:i- Cr- Ai\P -bl)Oi;--yw I 

,,, 
11 

p -q .. (;;-AD? .. (WI./ SW I 
/ ).. ?-

r - \1--(1' -Ai) ('- CL,-Ol/ ?IJV . .., ·~ I / - ~ 3 
Receipt Temperarure:( 0 C) Samples In tact: Yes - No Samples on Ice: Yes - No Receipt Comments: 

Rr i\Ps~ ~ l/~t ~ c~~JkJLL tf{:\\1.,01~ J ~ tr/>rL- l~:itby (?Xn~h. twJ, ::..71J1,l& 0;1;; I, 1 J;/( 
Relinquished by (Pr~ tign): u Company· Dateffime ' Received by (PrinVSign)· Company· Date/fime· 

Relinquished by (Print/S gn): Company Date/fime: Received by (Print/Sign). Company Dateffime· 

Comments 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 
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BAl1EJ.lE Chain-of-Custody 
It can be done 

Client Cc11tact lnfonnation Pro ject Manager: 1) /J ~I U,(A Sampling Site: Site Information: 

Sampler Information (print name)· 
Phone: " COC# -~ .; 

t 
Email : " ~ Turnaround Time (TAT) Requested: 0.. 

Project Name N -3, 1-\- Ae,'(O VO X' Normal II :D Page# 
Priori ty L 

"' <.S I::) 

Proji ~~)lN 11.h .q -l 1-no Av X 
RUSH II "' ~ "' .; 

Time Zone: C ,._ 
< 

Sampl~ Identification Sample Total # of i.S::: 
Matrix ~ Sam ple Date Sample Time Type ·cont. 

r-n-Br -Aor - u.:o ~ rw r< lf~l11- PEP ' / 

1<' "I" ;t '1 r-rtlt ,.. Ai)P,.. ();,01-:> IW \ / " \\ J-5 
P-11--f::r·AOP -Jfo3 JW \ , 

"" P- r:i-11--AhP - I1D~ P~ t / ;. ? 
r - 11/r--A-uP- BG-o') JW l / J. i 
P-11--fr -- M P- f:>B{)S" Pl'J l I' a,.q 
r -,ir,- - Ao p .... blH, 1- S'v\{ l / 

?o r -11rr -- A,i)" -- 01}-0-i- Pw l / Jr r-1J.r,.- -Aor -u..-02... .J w I / Jl 
y- I 'tfr-ADf - LL·D1- rvv l I' ?J 
P- 11-fT --Al)f - t-h+.OS' SW l / 

1'-f r-n-a-...-A, )r- Hl-\ r,<'wJ \ 
,, 

)5 
p - /=I--/,-- /l' :) p ., \) D--o~ J ~ 'l/ ~ I I -- ~l 

Receipt Temperc~ure:(°C) Samples Intact: Yes -Na Samples an Ice: Yes - No Receipt Comments: 

ft " 

Rt01Yn~ iii llvh- tYa1UJ 11 __ ~e!Ti{/ ?,1)1 }- ~ : ,s-,, If,, ~u:; t ~n= "-'- ALJ.-- ComdJtdf~ Dateri 1 t I / ?t.f 
Relinquished by (Print'Y6n}" u ompaO)':" DatWT"ime( 

. 
Received by (Print/Sign) · Company: Date/Time: 

RelinquJShed by (Print/S .gn). Company. DaterTime. Received by (Print/Sign)- C:nmp:my: OaterTimc: 

Comments: 

Form NAL-056 I Revl I 1/23/2017 I Page I of I 
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BAIIEllE Chain-of-Custody 
It can be done 

Client Crntact Information Project Manal(er: -l) a._ h lA,,tA Sampling Site: Site Information: 

Sampler In formation (print name): 
Phone: " COC# > 

·~ 
i:: 

Emai l: ~ 

Turnaround Time (TAT) Req uested: 
~ 

c.. 

Project Name NOH- ArV--OVl'.l,( Normal ,J Page# 
Priority IJ 

"' ~D 
Proj;~;ou,~ 4-1,.lt - / ':1,-Tl,__ Al 'i. RUSH ii "' "" 

Time Zone: «I ...... 
C 

~ 4'. 
Sampl: Identification Sample 

Matrix 
Total # of -Sample Date Sample Time Type Cont. 

P-,~b---AIW -1)1)()'.l- PW X-114111-- ~ \ /' \{Ct(,.,~1 
r-t:}f:t- - AQf - I I ,1~,; ~w - l ,, _, ~ <;; r 

·2, 1-=rlr' A ~P-r[-1\C' PY\J ( ,, 1'1 
p, 11-rr- A-or-cl-n~ 1vd l I" 'iO 
~- 11&- -An~-c.t.. -nr rvv l ,, 

L( I 
Tn -Okl\J-1-=4 - lH \ I ' I ,, - L-( ~ 

Receipt Temperc. ~ure:(°C} Samples Intact: Yes • No Samples on Ice: Yes - No Receipt Comments: 

r i~vt:ri~ c~anikllL Date/Time: R~t7+ZI~s:~ +1 ~Ao-- Cn@~d/~ DatgTj, / 11 t/i1Ju:o- 3;1__r~ 1: (S-
Relinquished by (P(irllt.:-ign)\_,j Company: Daterriml:: Received by (Print/Sign)· Cnmpany. Dateffime· 

Relinquished by (Print/S ,gn): Company· Date/Tim~ Received by (Print/Sign) · Company. Date/Time· 

Comments: 

I 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 



Procedural Blank

CM915PB-P
PB

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
0.38

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 2.14 U
Cl1(3) 3.38 U
Cl2(4) 1.43 U
Cl2(5) 2.21 U
Cl2(6) 0.846 U
Cl2(7) 3.51 U
Cl2(8) 5.21 U
Cl2(9) 4.04 U
Cl2(11) 3.25 U
Cl2(12) 3.51 U
Cl2(13) 1.82 U
Cl2(15) 3.25 U
Cl3(16) 4.24 U
Cl3(17) 2.80 U
Cl3(18) 1.82 U
Cl3(19) 3.05 U
Cl3(22) 3.18 U
Cl3(24) 1.63 U
Cl3(25) 4.42 U
Cl3(26) 1.50 U
Cl3(27) 1.82 U
Cl3(28) 3.45 U
Cl3(29) 1.76 U
Cl3(30) 2.67 U
Cl3(31) 1.90 U
Cl3(32) 2.67 U
Cl3(33) 3.38 U
Cl3(37) 4.24 U
Cl4(40) 4.82 U
Cl4(41) 4.10 U
Cl4(42) 3.18 U
Cl4(43) 3.71 U
Cl4(44) 2.41 U
Cl4(45) 2.08 U
Cl4(46) 2.93 U
Cl4(47) 2.14 U
Cl4(48) 2.80 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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It can be done 



Procedural Blank

CM915PB-P
PB

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
0.38

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(49) 3.51 U
Cl4(50) 1.63 U
Cl4(51) 1.57 U
Cl4(52) 3.25 U
Cl4(53) 1.82 U
Cl4(54) 2.47 U
Cl4(56) 2.08 U
Cl4(60) 2.47 U
Cl4(63) 2.93 U
Cl4(64) 2.47 U
Cl4(66) 3.18 U
Cl4(67) 1.70 U
Cl4(70) 3.38 U
Cl4(71) 1.76 U
Cl4(74) 2.74 U
Cl4(75) 2.80 U
Cl4(77) 3.25 U
Cl4(80) 2.01 U
Cl4(81) 2.01 U
Cl5(82) 2.01 U
Cl5(83) 2.14 U
Cl5(84) 3.32 U
Cl5(85) 5.59 U
Cl5(87) 1.90 U
Cl5(91) 2.93 U
Cl5(92) 2.47 U
Cl5(95) 1.57 U
Cl5(97) 2.67 U
Cl5(99) 1.76 U
Cl5(100) 2.14 U
Cl5(101) 2.14 U
Cl5(104) 1.17 U
Cl5(105) 3.13 U
Cl5(110) 2.34 U
Cl5(114) 2.14 U
Cl5(115) 3.45 U
Cl5(118) 2.74 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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Procedural Blank

CM915PB-P
PB

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
0.38

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(123) 2.67 U
Cl5(124) 1.70 U
Cl5(125) 2.47 U
Cl5(126) 2.74 U
Cl5(127) 5.47 U
Cl6(128) 2.60 U
Cl6(130) 2.41 U
Cl6(131) 1.57 U
Cl6(134) 2.47 U
Cl6(135) 1.63 U
Cl6(136) 1.30 U
Cl6(137) 3.64 U
Cl6(138) 3.25 U
Cl6(139) 3.45 U
Cl6(140) 2.67 U
Cl6(141) 1.82 U
Cl6(144) 1.95 U
Cl6(146) 4.04 U
Cl6(149) 1.95 U
Cl6(151) 2.28 U
Cl6(153) 4.10 U
Cl6(154) 1.82 U
Cl6(155) 1.95 U
Cl6(156) 3.25 U
Cl6(157) 3.25 U
Cl6(158) 1.82 U
Cl6(163) 2.41 U
Cl6(164) 1.43 U
Cl6(166) 1.24 U
Cl6(167) 10.9 U
Cl6(169) 2.28 U
Cl7(170) 2.41 U
Cl7(171) 2.01 U
Cl7(172) 1.63 U
Cl7(173) 2.28 U
Cl7(174) 3.00 U
Cl7(175) 1.63 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL

29 of 76

BAJUi.lE 
It can be done 



Procedural Blank

CM915PB-P
PB

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
0.38

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(176) 1.43 U
Cl7(177) 1.95 U
Cl7(178) 2.87 U
Cl7(179) 1.95 U
Cl7(180) 3.51 U
Cl7(183) 1.70 U
Cl7(184) 1.37 U
Cl7(185) 2.14 U
Cl7(187) 0.976 U
Cl7(188) 1.57 U
Cl7(189) 2.28 U
Cl7(190) 2.21 U
Cl7(191) 2.80 U
Cl7(193) 1.37 U
Cl8(194) 4.17 U
Cl8(195) 1.76 U
Cl8(197) 1.63 U
Cl8(198) 2.14 U
Cl8(199) 3.18 U
Cl8(200) 2.14 U
Cl8(201) 1.63 U
Cl8(202) 1.43 U
Cl8(203) 2.08 U
Cl8(205) 2.14 U
Cl9(206) 3.38 U
Cl9(207) 1.57 U
Cl9(208) 1.70 U
Cl10(209) 1.57 U
LOC 1 U
LOC 2 U
LOC 3 U
LOC 4 U
LOC 5 U
LOC 6 U
LOC 7 U
LOC 8 U
LOC 9 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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Procedural Blank

CM915PB-P
PB

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
0.38

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 10 U
Cl3(38) 5.25
Cl4(78) U
Cl4(79) U
Cl7(186) U

Surrogate Recoveries (%)

Cl3(34) 117
Cl6(152) 116

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM916LCS-P
LCS

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.12

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM917LCSD-P
LCSD

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.30

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 34.6 28.244.69 77 38.50 73 5.3
Cl1(3) 34.3 28.444.96 76 38.73 73 4.0
Cl2(4) 36.3 29.344.64 81 38.46 76 6.4
Cl2(5) 38.2 30.844.78 85 38.58 80 6.1
Cl2(6) 33.4 27.544.38 75 38.23 72 4.1
Cl2(7) 33.3 36.244.73 74 38.54 94 23.8
Cl2(8) 39.0 32.244.46 88 38.31 84 4.7
Cl2(9) 35.9 33.544.24 81 38.12 88 8.3
Cl2(11) 37.0 29.744.38 83 38.23 78 6.2
Cl2(12) 35.9 29.044.82 80 38.62 75 6.5
Cl2(13) 39.3 31.944.91 88 38.69 82 7.1
Cl2(15) 38.3 30.744.73 86 38.54 80 7.2
Cl3(16) 43.1 33.644.51 97 38.35 88 9.7
Cl3(17) 39.3 31.444.64 88 38.46 82 7.1
Cl3(18) 37.3 30.444.96 83 38.73 78 6.2
Cl3(19) 39.1 32.044.64 88 38.46 83 5.8
Cl3(22) 38.9 31.544.64 87 38.46 82 5.9
Cl3(24) 36.6 28.344.46 82 38.31 74 10.3
Cl3(25) 40.7 32.644.91 91 38.69 84 8.0
Cl3(26) 39.8 32.044.29 90 38.15 84 6.9
Cl3(27) 39.3 31.644.55 88 38.38 82 7.1
Cl3(28) 39.2 31.445.18 87 38.92 81 7.1
Cl3(29) 38.9 31.044.69 87 38.50 81 7.1
Cl3(30) 38.7 30.645.00 86 38.77 79 8.5
Cl3(31) 40.5 32.544.96 90 38.73 84 6.9
Cl3(32) 40.2 32.144.33 91 38.19 84 8.0
Cl3(33) 39.0 32.444.20 88 38.08 85 3.5
Cl3(37) 38.2 32.044.87 85 38.65 83 2.4
Cl4(40) 34.9 31.644.29 79 38.15 83 4.9
Cl4(41) 39.3 30.344.42 88 38.27 79 10.8
Cl4(42) 42.8 35.644.73 96 38.54 92 4.3
Cl4(43) 43.5 35.044.87 97 38.65 91 6.4
Cl4(44) 40.4 33.344.64 91 38.46 87 4.5
Cl4(45) 41.2 32.045.13 91 38.88 82 10.4
Cl4(46) 40.0 32.244.60 90 38.42 84 6.9
Cl4(47) 44.8 35.044.73 100 38.54 91 9.4
Cl4(48) 39.8 31.644.91 89 38.69 82 8.2

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM916LCS-P
LCS

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.12

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM917LCSD-P
LCSD

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.30

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(49) 39.1 31.844.69 87 38.50 83 4.7
Cl4(50) 39.4 33.145.00 88 38.77 85 3.5
Cl4(51) 36.7 28.644.73 82 38.54 74 10.3
Cl4(52) 40.3 32.044.55 90 38.38 83 8.1
Cl4(53) 40.4 33.244.20 91 38.08 87 4.5
Cl4(54) 38.8 30.744.60 87 38.42 80 8.4
Cl4(56) 39.5 31.644.69 88 38.50 82 7.1
Cl4(60) 37.4 30.244.29 84 38.15 79 6.1
Cl4(63) 40.9 32.844.73 91 38.54 85 6.8
Cl4(64) 42.2 33.645.00 94 38.77 87 7.7
Cl4(66) 38.1 31.644.78 85 38.58 82 3.6
Cl4(67) 41.1 34.144.82 92 38.62 88 4.4
Cl4(70) 42.8 34.244.91 95 38.69 88 7.7
Cl4(71) 41.7 33.845.00 93 38.77 87 6.7
Cl4(74) 41.7 33.644.78 93 38.58 87 6.7
Cl4(75) 36.0 29.044.60 81 38.42 75 7.7
Cl4(77) 36.7 29.744.69 82 38.50 77 6.3
Cl4(80) 44.0 34.844.46 99 38.31 91 8.4
Cl4(81) 32.6 26.944.69 73 38.50 70 4.2
Cl5(82) 35.8 30.344.29 81 38.15 79 2.5
Cl5(83) 40.2 31.344.78 90 38.58 81 10.5
Cl5(84) 43.4 42.544.64 97 38.46 111 13.5
Cl5(85) 40.6 27.344.29 92 38.15 72 24.4
Cl5(87) 37.7 30.744.64 84 38.46 80 4.9
Cl5(91) 44.1 35.744.46 99 38.31 93 6.3
Cl5(92) 43.6 34.944.51 98 38.35 91 7.4
Cl5(95) 41.1 32.844.55 92 38.38 85 7.9
Cl5(97) 36.3 28.444.33 82 38.19 74 10.3
Cl5(99) 36.7 28.744.51 82 38.35 75 8.9
Cl5(100) 43.4 34.544.87 97 38.65 89 8.6
Cl5(101) 40.8 32.544.69 91 38.50 84 8.0
Cl5(104) 41.0 30.944.73 92 38.54 80 14.0
Cl5(105) 35.0 29.945.00 78 38.77 77 1.3
Cl5(110) 36.7 29.444.64 82 38.46 76 7.6
Cl5(114) 34.7 28.344.82 77 38.62 73 5.3
Cl5(115) 36.5 27.944.60 82 38.42 73 11.6
Cl5(118) 36.0 27.944.91 80 38.69 72 10.5

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM916LCS-P
LCS

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.12

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM917LCSD-P
LCSD

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.30

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(123) 37.2 30.144.69 83 38.50 78 6.2
Cl5(124) 39.1 31.044.33 88 38.19 81 8.3
Cl5(125) 40.1 31.544.60 90 38.42 82 9.3
Cl5(126) 38.8 30.744.91 86 38.69 79 8.5
Cl5(127) 42.0 34.344.64 94 38.46 89 5.5
Cl6(128) 36.9 29.644.69 83 38.50 77 7.5
Cl6(130) 40.1 31.244.55 90 38.38 81 10.5
Cl6(131) 37.1 30.044.38 84 38.23 78 7.4
Cl6(134) 37.2 30.144.55 84 38.38 78 7.4
Cl6(135) 34.8 28.044.11 79 38.00 74 6.5
Cl6(136) 40.4 31.844.69 90 38.50 83 8.1
Cl6(137) 52.5 42.244.20 119 38.08 111 7.0
Cl6(138) 39.2 30.544.38 88 38.23 80 9.5
Cl6(139) 40.1 31.844.51 90 38.35 83 8.1
Cl6(140) 34.2 26.444.91 76 38.69 68 11.1
Cl6(141) 38.0 30.144.20 86 38.08 79 8.5
Cl6(144) 37.9 30.444.82 85 38.62 79 7.3
Cl6(146) 36.4 29.444.87 81 38.65 76 6.4
Cl6(149) 38.9 30.844.73 87 38.54 80 8.4
Cl6(151) 37.5 28.444.46 84 38.31 74 12.7
Cl6(153) 37.4 29.344.96 83 38.73 76 8.8
Cl6(154) 35.3 27.845.00 78 38.77 72 8.0
Cl6(155) 36.5 29.444.29 82 38.15 77 6.3
Cl6(156) 39.0 30.445.31 86 39.04 78 9.8
Cl6(157) 39.0 29.944.73 87 38.54 78 10.9
Cl6(158) 35.2 27.744.78 79 38.58 72 9.3
Cl6(163) 33.8 26.844.38 76 38.23 70 8.2
Cl6(164) 38.9 30.444.51 87 38.35 79 9.6
Cl6(166) 38.1 28.844.69 85 38.50 75 12.5
Cl6(167) 39.6 30.845.09 88 38.85 79 10.8
Cl6(169) 36.8 29.244.55 83 38.38 76 8.8
Cl7(170) 36.8 27.444.64 82 38.46 71 14.4
Cl7(171) 42.0 32.744.46 94 38.31 85 10.1
Cl7(172) 38.6 31.345.13 86 38.88 81 6.0
Cl7(173) 35.4 27.644.87 79 38.65 71 10.7
Cl7(174) 36.3 28.444.73 81 38.54 74 9.0
Cl7(175) 35.5 27.844.46 80 38.31 73 9.2

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM916LCS-P
LCS

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.12

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM917LCSD-P
LCSD

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.30

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(176) 37.6 30.044.73 84 38.54 78 7.4
Cl7(177) 37.3 29.644.91 83 38.69 77 7.5
Cl7(178) 35.8 27.444.42 81 38.27 72 11.8
Cl7(179) 39.8 30.444.51 89 38.35 79 11.9
Cl7(180) 33.4 25.344.46 75 38.31 66 12.8
Cl7(183) 36.9 28.544.20 83 38.08 75 10.1
Cl7(184) 37.9 29.044.64 85 38.46 75 12.5
Cl7(185) 43.1 33.844.64 97 38.46 88 9.7
Cl7(187) 35.1 27.544.64 79 38.46 72 9.3
Cl7(188) 36.1 28.544.55 81 38.38 74 9.0
Cl7(189) 38.8 30.744.51 87 38.35 80 8.4
Cl7(190) 37.1 29.244.73 83 38.54 76 8.8
Cl7(191) 35.6 27.944.33 80 38.19 73 9.2
Cl7(193) 41.5 32.344.69 93 38.50 84 10.2
Cl8(194) 42.6 34.744.69 95 38.50 90 5.4
Cl8(195) 39.4 31.744.64 88 38.46 82 7.1
Cl8(197) 39.0 30.245.27 86 39.00 77 11.0
Cl8(198) 32.6 25.144.33 74 38.19 66 11.4
Cl8(199) 38.7 29.344.64 87 38.46 76 13.5
Cl8(200) 35.4 27.545.00 79 38.77 71 10.7
Cl8(201) 36.9 29.944.51 83 38.35 78 6.2
Cl8(202) 35.4 27.544.78 79 38.58 71 10.7
Cl8(203) 37.3 28.444.82 83 38.62 74 11.5
Cl8(205) 37.5 29.744.29 85 38.15 78 8.6
Cl9(206) 36.6 28.144.64 82 38.46 73 11.6
Cl9(207) 36.1 28.544.87 80 38.65 74 7.8
Cl9(208) 34.6 26.844.64 78 38.46 70 10.8
Cl10(209) 33.5 25.444.69 75 38.50 66 12.8
LOC 1 68.9 56.6
LOC 2 367 311
LOC 3 590 474
LOC 4 1120 902
LOC 5 901 722
LOC 6 991 781
LOC 7 751 585
LOC 8 375 294
LOC 9 107 83.4

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM916LCS-P
LCS

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.12

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM917LCSD-P
LCSD

08/23/2017
08/23/2017
09/16/2017

MS
0.00
NA

SEDIMENT
1.30

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 10 33.5 25.4
Cl3(38) U U
Cl4(78) U U
Cl4(79) U U
Cl7(186) U U

Surrogate Recoveries (%)

Cl3(34) 98 94
Cl6(152) 91 84

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0368MS-Master_315(PRC):FINAL
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID P-17G-ADP-CC-07 SW P-17G-ADP-CC-07 PW P-17G-ADP-DD-05 SW P-17G-ADP-DD-05 PW

Battelle ID K9618-P K9619-P K9620-P K9621-P
Sample Type SA SA SA SA
Collection Date 08/14/17 08/14/17 08/14/17 08/14/17
Extraction Date 08/23/17 08/23/17 08/23/17 08/23/17
Analysis Date 09/16/17 09/16/17 09/16/17 09/16/17
Analytical Instrument MS MS MS MS
% Moisture NA NA NA NA
% Lipid NA NA NA NA
Matrix PED PED PED PED
Sample Size 0.38 0.31 0.41 0.40
Size Unit-Basis G_DRY G_DRY G_DRY G_DRY
Units NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

Cl1(1) 35.000 8800.000 D 25.300 37.200
Cl1(3) 21.600 1800.000 D 18.000 26.500
Cl2(4) 1970.000 D 87000.000 D 1430.000 D 1700.000 D
Cl2(5) 2.210 U 2.710 U 2.050 U 2.100 U
Cl2(6) 6360.000 D 99800.000 D 5160.000 D 5430.000 D
Cl2(7) 77.200 2570.000 D 85.700 91.400
Cl2(8) 6290.000 D 126000.000 D 5090.000 D 5660.000 D
Cl2(9) 405.000 D 7440.000 D 146.000 161.000
Cl2(11) 1000.000 D 8090.000 D 820.000 D 833.000 D
Cl2(12) 5.100 4.310 U 3.260 U 4.070
Cl2(13) 3250.000 D 27800.000 D 2620.000 D 2880.000 D
Cl2(15) 3510.000 D 29400.000 D 2910.000 D 3050.000 D
Cl3(16) 512.000 D 2300.000 D 231.000 674.000 D
Cl3(17) 12300.000 D 77400.000 D 10000.000 D 10100.000 D
Cl3(18) 24800.000 D 178000.000 D 20100.000 D 19100.000 D
Cl3(19) 1430.000 D 17800.000 D 1090.000 D 1160.000 D
Cl3(22) 1790.000 D 6500.000 D 1610.000 D 1980.000 D
Cl3(24) 21.800 76.800 19.200 27.800
Cl3(25) 25800.000 D 100000.000 D 22000.000 D 19900.000 D
Cl3(26) 37100.000 D 128000.000 D 31700.000 D 28800.000 D
Cl3(27) 3500.000 D 23500.000 D 2840.000 D 2870.000 D
Cl3(28) 48300.000 D 151000.000 D 39300.000 D 35600.000 D
Cl3(29) 9.060 6.980 9.340 10.700
Cl3(30) 10.400 25.800 9.220 7.500
Cl3(31) 45100.000 D 157000.000 D 37800.000 D 34900.000 D
Cl3(32) 8630.000 D 44600.000 D 6820.000 D 7020.000 D
Cl3(33) 1120.000 D 3050.000 D 1060.000 D 1280.000 D
Cl3(37) 932.000 D 1110.000 D 740.000 D 840.000 D
Cl4(40) 2040.000 D 2930.000 D 1520.000 D 1610.000 D
Cl4(41) 4.100 U 5.030 U 3.800 U 3.900 U
Cl4(42) 5930.000 D 13300.000 D 5190.000 D 5170.000 D
Cl4(43) 664.000 D 2350.000 D 2470.000 D 2240.000 D
Cl4(44) 9870.000 D 26600.000 D 8450.000 D 8290.000 D
Cl4(45) 743.000 D 2660.000 D 670.000 D 772.000 D
Cl4(46) 986.000 D 3490.000 D 842.000 D 917.000 D
Cl4(47) 18000.000 D 33200.000 D 14000.000 D 12900.000 D
Cl4(48) 1140.000 D 1910.000 D 1890.000 D 1920.000 D
Cl4(49) 56100.000 D 128000.000 D 46400.000 D 45900.000 D
Cl4(50) 74.800 149.000 63.500 53.900
Cl4(51) 3340.000 D 10500.000 D 2670.000 D 2540.000 D
Cl4(52) 63800.000 D 152000.000 D 53000.000 D 46500.000 D
Cl4(53) 8260.000 D 25400.000 D 6840.000 D 6240.000 D
Cl4(54) 49.400 114.000 45.100 47.300
Cl4(56) 654.000 D 614.000 D 541.000 D 610.000 D
Cl4(60) 362.000 D 78.800 143.000 148.000
Cl4(63) 432.000 D 164.000 166.000 160.000

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID P-17G-ADP-CC-07 SW P-17G-ADP-CC-07 PW P-17G-ADP-DD-05 SW P-17G-ADP-DD-05 PW

Battelle ID K9618-P K9619-P K9620-P K9621-P
Sample Type SA SA SA SA
Collection Date 08/14/17 08/14/17 08/14/17 08/14/17
Extraction Date 08/23/17 08/23/17 08/23/17 08/23/17
Analysis Date 09/16/17 09/16/17 09/16/17 09/16/17
Analytical Instrument MS MS MS MS
% Moisture NA NA NA NA
% Lipid NA NA NA NA
Matrix PED PED PED PED
Sample Size 0.38 0.31 0.41 0.40
Size Unit-Basis G_DRY G_DRY G_DRY G_DRY
Units NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

Cl4(64) 5080.000 D 10200.000 D 4660.000 D 4860.000 D
Cl4(66) 2590.000 D 1800.000 D 2090.000 D 2220.000 D
Cl4(67) 1430.000 D 737.000 D 1240.000 D 1080.000 D
Cl4(70) 2060.000 D 1250.000 D 1740.000 D 1700.000 D
Cl4(71) 8870.000 D 19700.000 D 7020.000 D 6630.000 D
Cl4(74) 3300.000 D 1560.000 D 2700.000 D 2540.000 D
Cl4(75) 848.000 D 1060.000 D 601.000 D 576.000 D
Cl4(77) 188.000 168.000 155.000 194.000
Cl4(80) 25.000 13.100 24.900 25.100
Cl4(81) 12.900 2.470 U 1.870 U 11.800
Cl5(82) 103.000 99.200 90.600 107.000
Cl5(83) 3510.000 D 5280.000 D 2600.000 D 2820.000 D
Cl5(84) 2860.000 D 5270.000 D 2760.000 D 2230.000 D
Cl5(85) 403.000 531.000 279.000 350.000
Cl5(87) 403.000 475.000 338.000 461.000
Cl5(91) 5630.000 D 9850.000 D 4010.000 D 4220.000 D
Cl5(92) 2680.000 D 3790.000 D 1860.000 D 2250.000 D
Cl5(95) 10900.000 D 19800.000 D 8810.000 D 8740.000 D
Cl5(97) 2260.000 D 2130.000 D 1810.000 D 1840.000 D
Cl5(99) 6920.000 D 6600.000 D 5560.000 D 5450.000 D
Cl5(100) 654.000 D 933.000 D 509.000 D 503.000 D
Cl5(101) 9190.000 D 8230.000 D 7480.000 D 7240.000 D
Cl5(104) 16.200 19.500 13.100 12.700
Cl5(105) 344.000 332.000 274.000 390.000
Cl5(110) 11000.000 D 16100.000 D 8620.000 D 8950.000 D
Cl5(114) 65.600 70.400 54.300 64.000
Cl5(115) 482.000 4.230 U 3.200 U 3.280 U
Cl5(118) 3700.000 D 3020.000 D 2880.000 D 3260.000 D
Cl5(123) 462.000 D 494.000 406.000 471.000
Cl5(124) 106.000 85.900 86.000 96.900
Cl5(125) 42.200 3.030 U 2.290 U 21.500
Cl5(126) 14.200 14.400 11.100 13.600
Cl5(127) 73.100 48.800 66.400 56.200
Cl6(128) 249.000 300.000 186.000 251.000
Cl6(130) 123.000 164.000 94.100 100.000
Cl6(131) 205.000 347.000 150.000 192.000
Cl6(134) 428.000 711.000 334.000 415.000
Cl6(135) 770.000 D 1220.000 D 589.000 D 688.000 D
Cl6(136) 1070.000 D 1970.000 D 813.000 D 886.000 D
Cl6(137) 112.000 130.000 81.800 110.000
Cl6(138) 749.000 D 974.000 D 570.000 D 750.000 D
Cl6(139) 98.600 141.000 75.300 95.200
Cl6(140) 8.200 11.900 7.830 2.540 U
Cl6(141) 138.000 165.000 106.000 144.000
Cl6(144) 81.000 104.000 54.200 55.000
Cl6(146) 701.000 D 893.000 D 501.000 D 624.000 D

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID P-17G-ADP-CC-07 SW P-17G-ADP-CC-07 PW P-17G-ADP-DD-05 SW P-17G-ADP-DD-05 PW

Battelle ID K9618-P K9619-P K9620-P K9621-P
Sample Type SA SA SA SA
Collection Date 08/14/17 08/14/17 08/14/17 08/14/17
Extraction Date 08/23/17 08/23/17 08/23/17 08/23/17
Analysis Date 09/16/17 09/16/17 09/16/17 09/16/17
Analytical Instrument MS MS MS MS
% Moisture NA NA NA NA
% Lipid NA NA NA NA
Matrix PED PED PED PED
Sample Size 0.38 0.31 0.41 0.40
Size Unit-Basis G_DRY G_DRY G_DRY G_DRY
Units NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

Cl6(149) 7160.000 D 11800.000 D 5120.000 D 5880.000 D
Cl6(151) 912.000 D 1440.000 D 700.000 D 785.000 D
Cl6(153) 4620.000 D 5240.000 D 3280.000 D 4000.000 D
Cl6(154) 451.000 744.000 D 327.000 421.000
Cl6(155) 3.110 J 3.670 J 2.540 J 2.800 J
Cl6(156) 170.000 227.000 128.000 178.000
Cl6(157) 35.400 43.800 22.400 34.400
Cl6(158) 280.000 311.000 210.000 282.000
Cl6(163) 1330.000 D 2120.000 D 926.000 D 1190.000 D
Cl6(164) 226.000 254.000 178.000 247.000
Cl6(166) 26.300 34.100 20.100 25.800
Cl6(167) 164.000 215.000 124.000 174.000
Cl6(169) 2.280 U 2.790 U 2.110 U 2.160 U
Cl7(170) 132.000 229.000 92.500 144.000
Cl7(171) 47.700 79.800 34.300 48.100
Cl7(172) 30.700 50.600 21.000 30.600
Cl7(173) 6.000 8.360 5.590 5.500
Cl7(174) 87.100 130.000 58.800 87.700
Cl7(175) 14.800 22.800 10.100 12.800
Cl7(176) 22.600 37.400 16.000 21.100
Cl7(177) 70.200 103.000 52.700 72.800
Cl7(178) 79.900 152.000 58.700 78.200
Cl7(179) 167.000 321.000 124.000 170.000
Cl7(180) 264.000 530.000 186.000 287.000
Cl7(183) 134.000 248.000 94.800 136.000
Cl7(184) 1.370 U 1.680 U 1.270 U 1.300 U
Cl7(185) 14.400 22.900 10.700 14.400
Cl7(187) 454.000 885.000 D 347.000 505.000
Cl7(188) 11.200 24.400 8.100 11.200
Cl7(189) 9.760 21.800 6.050 9.120
Cl7(190) 46.100 74.000 31.800 44.800
Cl7(191) 11.200 19.600 8.630 11.300
Cl7(193) 21.800 44.300 14.600 22.800
Cl8(194) 32.100 85.100 23.300 39.000
Cl8(195) 13.000 30.600 9.570 14.000
Cl8(197) 3.010 J 6.020 1.510 U 3.030 J
Cl8(198) 2.140 U 2.630 U 1.990 U 2.040 U
Cl8(199) 42.200 92.600 26.800 43.700
Cl8(200) 5.340 9.810 4.710 5.530
Cl8(201) 7.000 15.000 4.680 6.910
Cl8(202) 16.500 39.000 11.700 18.200
Cl8(203) 43.000 114.000 30.700 49.800
Cl8(205) 3.880 6.540 1.990 U 2.040 U
Cl9(206) 13.600 49.900 9.050 18.100
Cl9(207) 3.330 9.120 1.450 U 4.460
Cl9(208) 6.180 17.500 4.310 7.130

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID P-17G-ADP-CC-07 SW P-17G-ADP-CC-07 PW P-17G-ADP-DD-05 SW P-17G-ADP-DD-05 PW

Battelle ID K9618-P K9619-P K9620-P K9621-P
Sample Type SA SA SA SA
Collection Date 08/14/17 08/14/17 08/14/17 08/14/17
Extraction Date 08/23/17 08/23/17 08/23/17 08/23/17
Analysis Date 09/16/17 09/16/17 09/16/17 09/16/17
Analytical Instrument MS MS MS MS
% Moisture NA NA NA NA
% Lipid NA NA NA NA
Matrix PED PED PED PED
Sample Size 0.38 0.31 0.41 0.40
Size Unit-Basis G_DRY G_DRY G_DRY G_DRY
Units NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

Cl10(209) 4.370 11.100 1.450 U 5.050
LOC 1 56.600 10600.000 43.300 63.700
LOC 2 22900.000 388000.000 18300.000 19800.000
LOC 3 211000.000 890000.000 175000.000 164000.000
LOC 4 197000.000 440000.000 165000.000 156000.000
LOC 5 61800.000 83200.000 48500.000 49600.000
LOC 6 20100.000 29600.000 14600.000 17500.000
LOC 7 1620.000 3000.000 1180.000 1710.000
LOC 8 166.000 399.000 112.000 180.000
LOC 9 23.100 76.500 13.400 29.700
LOC 10 4.370 11.100 U 5.050
Cl3(38) 37.400 49.100 43.900 103.000
Cl4(78) 52.300 34.500 62.500 103.000
Cl4(79) 56.600 34.100 70.500 69.400
Cl7(186) 156.000 102.000 148.000 114.000

Surrogate Recoveries (%)

Cl3(34) 172 N 252 N 166 N 158 N
Cl6(152) 78 86 77 92

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl1(1)
Cl1(3)
Cl2(4)
Cl2(5)
Cl2(6)
Cl2(7)
Cl2(8)
Cl2(9)
Cl2(11)
Cl2(12)
Cl2(13)
Cl2(15)
Cl3(16)
Cl3(17)
Cl3(18)
Cl3(19)
Cl3(22)
Cl3(24)
Cl3(25)
Cl3(26)
Cl3(27)
Cl3(28)
Cl3(29)
Cl3(30)
Cl3(31)
Cl3(32)
Cl3(33)
Cl3(37)
Cl4(40)
Cl4(41)
Cl4(42)
Cl4(43)
Cl4(44)
Cl4(45)
Cl4(46)
Cl4(47)
Cl4(48)
Cl4(49)
Cl4(50)
Cl4(51)
Cl4(52)
Cl4(53)
Cl4(54)
Cl4(56)
Cl4(60)
Cl4(63)

P-17G-ADP-CC-04 SW P-17G-ADP-CC-04 PW P-17G-ADP-LL-03 SW P-17G-ADP-LL-03 PW

K9622-P K9623-P K9624-P K9625-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/17/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.40 0.33 0.43 0.42

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

54.000 3340.000 D 24.200 156.000
27.000 193.000 17.300 68.900

1940.000 D 19700.000 D 1850.000 D 10500.000 D
2.100 U 2.830 U 2.170 U 2.220 U

5610.000 D 23000.000 D 6140.000 D 20500.000 D
108.000 240.000 89.200 520.000 D

5780.000 D 24800.000 D 6000.000 D 21700.000 D
176.000 1490.000 D 140.000 1050.000 D
909.000 D 2220.000 D 964.000 D 1910.000 D

5.480 5.040 3.450 U 3.530 U
2820.000 D 9020.000 D 3150.000 D 7850.000 D
3550.000 D 9190.000 D 3370.000 D 7240.000 D

684.000 D 2020.000 D 208.000 1130.000 D
10800.000 D 26000.000 D 11800.000 D 21800.000 D
21000.000 D 51000.000 D 23200.000 D 47700.000 D

1280.000 D 5150.000 D 1350.000 D 3630.000 D
1990.000 D 3980.000 D 1760.000 D 2580.000 D

24.600 37.600 17.500 28.700
22500.000 D 38900.000 D 25000.000 D 35100.000 D
32600.000 D 60000.000 D 36100.000 D 49300.000 D

3120.000 D 12400.000 D 3440.000 D 7990.000 D
50600.000 D 64700.000 D 44900.000 D 55600.000 D

12.200 11.300 7.760 5.600
9.220 14.200 8.610 11.200

39400.000 D 68800.000 D 43700.000 D 57900.000 D
7420.000 D 17600.000 D 8100.000 D 15100.000 D
1430.000 D 2920.000 D 1120.000 D 1570.000 D
1010.000 D 1180.000 D 838.000 D 782.000 D
1780.000 D 2290.000 D 1900.000 D 1830.000 D

3.900 U 5.250 U 4.030 U 4.130 U
5450.000 D 10400.000 D 5730.000 D 7380.000 D
1410.000 D 3480.000 D 2300.000 D 2510.000 D
9250.000 D 15800.000 D 9760.000 D 13100.000 D

774.000 D 1310.000 D 730.000 D 1170.000 D
917.000 D 1780.000 D 1010.000 D 1650.000 D

15000.000 D 20200.000 D 16700.000 D 18000.000 D
2300.000 D 2470.000 D 3640.000 D 3350.000 D

52700.000 D 72300.000 D 53700.000 D 61300.000 D
68.400 82.600 63.000 67.800

2940.000 D 5010.000 D 3350.000 D 4050.000 D
56100.000 D 85300.000 D 59600.000 D 68600.000 D

7110.000 D 13400.000 D 7830.000 D 11000.000 D
48.400 92.800 46.000 62.200

725.000 D 807.000 D 577.000 D 522.000 D
174.000 138.000 138.000 98.300
198.000 198.000 160.000 145.000

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(64)
Cl4(66)
Cl4(67)
Cl4(70)
Cl4(71)
Cl4(74)
Cl4(75)
Cl4(77)
Cl4(80)
Cl4(81)
Cl5(82)
Cl5(83)
Cl5(84)
Cl5(85)
Cl5(87)
Cl5(91)
Cl5(92)
Cl5(95)
Cl5(97)
Cl5(99)
Cl5(100)
Cl5(101)
Cl5(104)
Cl5(105)
Cl5(110)
Cl5(114)
Cl5(115)
Cl5(118)
Cl5(123)
Cl5(124)
Cl5(125)
Cl5(126)
Cl5(127)
Cl6(128)
Cl6(130)
Cl6(131)
Cl6(134)
Cl6(135)
Cl6(136)
Cl6(137)
Cl6(138)
Cl6(139)
Cl6(140)
Cl6(141)
Cl6(144)
Cl6(146)

P-17G-ADP-CC-04 SW P-17G-ADP-CC-04 PW P-17G-ADP-LL-03 SW P-17G-ADP-LL-03 PW

K9622-P K9623-P K9624-P K9625-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/17/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.40 0.33 0.43 0.42

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

5180.000 D 5910.000 D 5130.000 D 6130.000 D
2870.000 D 2500.000 D 2420.000 D 1770.000 D
1360.000 D 806.000 D 1480.000 D 962.000 D
2280.000 D 1760.000 D 1920.000 D 1280.000 D
7400.000 D 9480.000 D 8660.000 D 10000.000 D
3250.000 D 2130.000 D 3240.000 D 2020.000 D

700.000 D 837.000 D 667.000 D 763.000 D
225.000 187.000 194.000 160.000

27.100 32.800 21.100 17.000
13.000 2.580 U 1.980 U 10.900

122.000 173.000 96.400 102.000
3140.000 D 4120.000 D 3610.000 D 3540.000 D
2570.000 D 5190.000 D 2960.000 D 3320.000 D

462.000 546.000 313.000 402.000
493.000 794.000 425.000 450.000

4870.000 D 7300.000 D 5440.000 D 6210.000 D
2570.000 D 3090.000 D 2520.000 D 2600.000 D
9480.000 D 13700.000 D 10600.000 D 12100.000 D
2150.000 D 2070.000 D 2360.000 D 1960.000 D
6280.000 D 6360.000 D 6670.000 D 5990.000 D

587.000 D 292.000 617.000 D 608.000 D
8460.000 D 7720.000 D 9270.000 D 7710.000 D

14.400 16.000 14.700 12.800
413.000 487.000 355.000 347.000

9820.000 D 13200.000 D 10700.000 D 10900.000 D
70.600 66.200 76.300 63.300

3.280 U 4.410 U 3.380 U 3.460 U
3720.000 D 3730.000 D 3950.000 D 3110.000 D

518.000 474.000 545.000 471.000
112.000 102.000 113.000 94.600

24.500 3.160 U 29.400 2.490 U
12.400 11.600 16.100 14.800
88.800 50.700 76.000 48.200

244.000 365.000 250.000 262.000
117.000 173.000 120.000 128.000
191.000 260.000 208.000 225.000
407.000 538.000 455.000 498.000
681.000 D 990.000 D 796.000 D 860.000 D
938.000 D 1420.000 D 1110.000 D 1190.000 D
117.000 139.000 114.000 117.000
767.000 D 1310.000 D 731.000 D 750.000 D

92.000 110.000 101.000 113.000
9.210 11.200 8.230 2.680 U

146.000 200.000 143.000 145.000
60.500 80.800 61.400 64.300

629.000 D 866.000 712.000 D 684.000 D

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl6(149)
Cl6(151)
Cl6(153)
Cl6(154)
Cl6(155)
Cl6(156)
Cl6(157)
Cl6(158)
Cl6(163)
Cl6(164)
Cl6(166)
Cl6(167)
Cl6(169)
Cl7(170)
Cl7(171)
Cl7(172)
Cl7(173)
Cl7(174)
Cl7(175)
Cl7(176)
Cl7(177)
Cl7(178)
Cl7(179)
Cl7(180)
Cl7(183)
Cl7(184)
Cl7(185)
Cl7(187)
Cl7(188)
Cl7(189)
Cl7(190)
Cl7(191)
Cl7(193)
Cl8(194)
Cl8(195)
Cl8(197)
Cl8(198)
Cl8(199)
Cl8(200)
Cl8(201)
Cl8(202)
Cl8(203)
Cl8(205)
Cl9(206)
Cl9(207)
Cl9(208)

P-17G-ADP-CC-04 SW P-17G-ADP-CC-04 PW P-17G-ADP-LL-03 SW P-17G-ADP-LL-03 PW

K9622-P K9623-P K9624-P K9625-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/17/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.40 0.33 0.43 0.42

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

5940.000 D 8920.000 D 6820.000 D 7320.000 D
830.000 D 1170.000 D 909.000 D 922.000 D

4040.000 D 4960.000 D 4580.000 D 4370.000 D
397.000 555.000 456.000 516.000

2.820 J 3.390 J 2.620 J 2.570 J
170.000 227.000 180.000 181.000

34.400 50.000 33.600 36.000
279.000 335.000 305.000 304.000

1200.000 D 1680.000 D 1360.000 D 1400.000 D
228.000 234.000 244.000 242.000

24.600 31.600 28.400 27.900
157.000 192.000 174.000 181.000

2.160 U 2.910 U 2.240 U 2.290 U
123.000 186.000 137.000 158.000

41.900 65.400 48.400 52.000
28.600 37.600 32.800 31.900

2.160 U 8.280 5.090 6.120
82.400 123.000 85.400 101.000
12.700 17.400 12.500 15.500
20.000 30.700 20.600 23.600
65.800 96.800 71.400 78.600
74.000 105.000 78.700 89.500

152.000 208.000 174.000 191.000
240.000 362.000 276.000 331.000
121.000 172.000 131.000 150.000

1.300 U 1.750 U 1.340 U 1.380 U
12.600 19.600 15.600 17.400

438.000 649.000 500.000 588.000
9.430 14.900 11.600 13.700
7.780 13.200 7.740 10.800

39.100 56.700 46.100 49.600
9.360 14.200 11.000 12.600

19.300 28.100 21.600 28.400
27.300 49.600 29.600 42.900
12.300 20.500 10.900 16.800

1.550 U 2.090 U 1.600 U 1.640 U
2.040 U 2.740 U 2.110 U 2.160 U

33.600 56.800 40.000 50.900
4.580 7.140 5.110 5.790
6.200 9.070 7.100 7.820

15.200 22.500 17.900 21.800
35.300 62.100 43.800 57.700

2.040 U 2.740 U 2.110 U 2.160 U
10.100 23.300 14.500 20.300

3.330 5.450 1.540 U 4.480
5.060 10.000 6.450 9.060

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl10(209)
LOC 1
LOC 2
LOC 3
LOC 4
LOC 5
LOC 6
LOC 7
LOC 8
LOC 9
LOC 10
Cl3(38)
Cl4(78)
Cl4(79)
Cl7(186)

Surrogate Recoveries (%)

Cl3(34)
Cl6(152)

P-17G-ADP-CC-04 SW P-17G-ADP-CC-04 PW P-17G-ADP-LL-03 SW P-17G-ADP-LL-03 PW

K9622-P K9623-P K9624-P K9625-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/17/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.40 0.33 0.43 0.42

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

4.260 6.830 1.540 U 5.760
81.000 3530.000 41.500 225.000

20900.000 89700.000 21700.000 71300.000
194000.000 355000.000 202000.000 300000.000
180000.000 259000.000 191000.000 218000.000

56000.000 69500.000 60800.000 60000.000
17700.000 24800.000 19900.000 20500.000

1500.000 2210.000 1690.000 1950.000
134.000 228.000 154.000 204.000

18.500 38.800 21.000 33.800
4.260 6.830 U 5.760

33.600 68.900 28.900 81.400
124.000 119.000 123.000 101.000

89.400 63.300 77.500 66.500
188.000 117.000 161.000 107.000

171 N 185 N 173 N 191 N
90 82 90 94

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl1(1)
Cl1(3)
Cl2(4)
Cl2(5)
Cl2(6)
Cl2(7)
Cl2(8)
Cl2(9)
Cl2(11)
Cl2(12)
Cl2(13)
Cl2(15)
Cl3(16)
Cl3(17)
Cl3(18)
Cl3(19)
Cl3(22)
Cl3(24)
Cl3(25)
Cl3(26)
Cl3(27)
Cl3(28)
Cl3(29)
Cl3(30)
Cl3(31)
Cl3(32)
Cl3(33)
Cl3(37)
Cl4(40)
Cl4(41)
Cl4(42)
Cl4(43)
Cl4(44)
Cl4(45)
Cl4(46)
Cl4(47)
Cl4(48)
Cl4(49)
Cl4(50)
Cl4(51)
Cl4(52)
Cl4(53)
Cl4(54)
Cl4(56)
Cl4(60)
Cl4(63)

P-17G-ADP-JJ-03 SW P-17G-ADP-JJ-03 PW P-17G-ADP-BB-05 SW P-17G-ADP-BB-05 PW

K9626-P K9627-P K9628-P K9629-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/16/17 09/16/17 09/19/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.38 0.33 0.43 0.38

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

25.800 38.900 44.200 4320.000 D
17.600 30.100 24.400 1100.000 D

1610.000 D 2220.000 D 2190.000 D 88900.000 D
2.460 U 2.830 U 2.170 U 24.600 UD

4660.000 D 5410.000 D 6190.000 D 95600.000 D
84.100 90.100 100.000 1990.000 D

4350.000 D 5350.000 D 6030.000 D 113000.000 D
151.000 186.000 182.000 6280.000 D
823.000 D 782.000 D 918.000 D 8440.000 D

3.900 U 4.320 3.890 31.200 DJ
2610.000 D 2320.000 D 2990.000 D 27100.000 D
2830.000 D 2280.000 D 3450.000 D 23800.000 D

205.000 201.000 252.000 1310.000 D
9900.000 D 8980.000 D 10600.000 D 84600.000 D

19400.000 D 18900.000 D 21800.000 D 190000.000 D
1170.000 D 1550.000 D 1400.000 D 23700.000 D
1490.000 D 1030.000 D 1720.000 D 2840.000 D

16.200 13.800 19.800 133.000 D
20700.000 D 14800.000 D 21400.000 D 99700.000 D
30100.000 D 23600.000 D 31800.000 D 150000.000 D

2890.000 D 3010.000 D 3250.000 D 27900.000 D
37400.000 D 25400.000 D 39000.000 D 151000.000 D

8.250 6.390 8.330 19.600 UD
8.730 8.720 8.560 75.800 D

35500.000 D 25900.000 D 37200.000 D 144000.000 D
6820.000 D 6390.000 D 7510.000 D 57400.000 D

968.000 D 818.000 D 1030.000 D 1830.000 D
764.000 D 317.000 734.000 D 1080.000 D

1720.000 D 1130.000 D 1420.000 D 2900.000 D
4.560 U 5.250 U 4.030 U 45.600 UD

4470.000 D 2640.000 D 4480.000 D 11400.000 D
2580.000 D 1140.000 D 3270.000 D 1100.000 D
7770.000 D 4870.000 D 8030.000 D 18000.000 D

317.000 260.000 623.000 D 1850.000 D
828.000 D 444.000 912.000 D 3440.000 D

14500.000 D 9240.000 D 13000.000 D 36100.000 D
2020.000 D 1600.000 D 2550.000 D 1440.000 D

53100.000 D 34600.000 D 49600.000 D 138000.000 D
61.600 50.500 61.500 341.000 D

2840.000 D 2620.000 D 2780.000 D 15100.000 D
52200.000 D 37700.000 D 51000.000 D 184000.000 D

6920.000 D 5750.000 D 7020.000 D 34200.000 D
48.000 68.100 48.700 540.000 D

522.000 D 187.000 516.000 D 441.000 D
146.000 85.200 124.000 197.000 D
167.000 109.000 147.000 355.000 D
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(64)
Cl4(66)
Cl4(67)
Cl4(70)
Cl4(71)
Cl4(74)
Cl4(75)
Cl4(77)
Cl4(80)
Cl4(81)
Cl5(82)
Cl5(83)
Cl5(84)
Cl5(85)
Cl5(87)
Cl5(91)
Cl5(92)
Cl5(95)
Cl5(97)
Cl5(99)
Cl5(100)
Cl5(101)
Cl5(104)
Cl5(105)
Cl5(110)
Cl5(114)
Cl5(115)
Cl5(118)
Cl5(123)
Cl5(124)
Cl5(125)
Cl5(126)
Cl5(127)
Cl6(128)
Cl6(130)
Cl6(131)
Cl6(134)
Cl6(135)
Cl6(136)
Cl6(137)
Cl6(138)
Cl6(139)
Cl6(140)
Cl6(141)
Cl6(144)
Cl6(146)

P-17G-ADP-JJ-03 SW P-17G-ADP-JJ-03 PW P-17G-ADP-BB-05 SW P-17G-ADP-BB-05 PW

K9626-P K9627-P K9628-P K9629-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/16/17 09/16/17 09/19/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.38 0.33 0.43 0.38

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

3840.000 D 2190.000 D 3840.000 D 11400.000 D
2200.000 D 1280.000 D 1980.000 D 1320.000 D
1270.000 D 294.000 1040.000 D 519.000 D
1720.000 D 887.000 D 1520.000 D 915.000 D
7270.000 D 5460.000 D 6870.000 D 23100.000 D
2810.000 D 1280.000 D 2330.000 D 1190.000 D

680.000 D 265.000 267.000 1150.000 D
151.000 92.800 144.000 152.000 D

24.300 14.400 20.600 34.000 DJ
2.240 U 2.580 U 8.030 22.400 UD

88.800 65.500 79.700 77.600 D
3170.000 D 2150.000 D 2540.000 D 6330.000 D
2240.000 D 1410.000 D 1930.000 D 3700.000 D

319.000 242.000 264.000 238.000 D
382.000 259.000 300.000 333.000 D

4330.000 D 2730.000 D 3760.000 D 11900.000 D
2440.000 D 1670.000 D 1800.000 D 2970.000 D
9070.000 D 5430.000 D 8100.000 D 22500.000 D
1990.000 D 1110.000 D 1640.000 D 1710.000 D
5870.000 D 3610.000 D 4730.000 D 5540.000 D

296.000 244.000 220.000 1040.000 D
8120.000 D 4200.000 D 6000.000 D 6940.000 D

15.400 14.600 12.500 70.600 D
312.000 218.000 234.000 258.000 D

8980.000 D 5600.000 D 7470.000 D 14600.000 D
61.700 35.400 46.600 64.900 D

3.830 U 4.410 U 3.380 U 89.100 D
3390.000 D 2100.000 D 2570.000 D 2360.000 D

449.000 271.000 330.000 341.000 D
94.400 59.900 69.300 74.600 D

2.750 U 16.300 14.300 47.200 D
11.900 10.000 10.300 30.400 UD
45.700 127.000 30.000 85.800 D

212.000 160.000 148.000 216.000 D
110.000 78.800 76.400 113.000 D
176.000 132.000 124.000 277.000 D
374.000 252.000 275.000 537.000 D
772.000 490.000 575.000 1150.000 D
949.000 D 773.000 793.000 D 2200.000 D

99.600 83.400 68.000 85.400 D
687.000 D 544.000 620.000 714.000 D

85.200 63.000 57.200 108.000 D
2.970 U 7.080 6.390 29.700 UD

124.000 97.100 85.100 116.000 D
55.900 38.400 40.200 76.800 D

735.000 480.000 487.000 701.000 D

Not Surrogate Corrected
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl6(149)
Cl6(151)
Cl6(153)
Cl6(154)
Cl6(155)
Cl6(156)
Cl6(157)
Cl6(158)
Cl6(163)
Cl6(164)
Cl6(166)
Cl6(167)
Cl6(169)
Cl7(170)
Cl7(171)
Cl7(172)
Cl7(173)
Cl7(174)
Cl7(175)
Cl7(176)
Cl7(177)
Cl7(178)
Cl7(179)
Cl7(180)
Cl7(183)
Cl7(184)
Cl7(185)
Cl7(187)
Cl7(188)
Cl7(189)
Cl7(190)
Cl7(191)
Cl7(193)
Cl8(194)
Cl8(195)
Cl8(197)
Cl8(198)
Cl8(199)
Cl8(200)
Cl8(201)
Cl8(202)
Cl8(203)
Cl8(205)
Cl9(206)
Cl9(207)
Cl9(208)

P-17G-ADP-JJ-03 SW P-17G-ADP-JJ-03 PW P-17G-ADP-BB-05 SW P-17G-ADP-BB-05 PW

K9626-P K9627-P K9628-P K9629-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/16/17 09/16/17 09/19/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.38 0.33 0.43 0.38

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

5770.000 D 4420.000 D 4730.000 D 12000.000 D
789.000 D 618.000 684.000 1300.000 D

4010.000 D 2880.000 D 2810.000 D 3750.000 D
399.000 321.000 285.000 944.000 D

2.880 J 3.440 J 2.440 J 22.400 DJ
155.000 121.000 103.000 147.000 D

30.700 26.500 19.800 48.600 D
248.000 172.000 166.000 223.000 D

1180.000 D 869.000 D 856.000 D 1930.000 D
197.000 133.000 138.000 175.000 D

22.800 17.400 16.100 40.700 D
151.000 116.000 100.000 145.000 D

2.530 U 2.910 U 2.240 U 25.300 UD
115.000 92.800 73.800 156.000 D

39.600 34.000 28.700 77.400 D
28.100 24.200 20.100 47.200 D

6.230 2.910 U 5.310 25.300 UD
77.200 61.100 49.500 85.000 D
10.900 12.300 7.650 18.100 UD
19.300 15.700 12.800 27.300 DJ
61.200 50.400 41.800 77.200 D
70.100 57.100 50.500 139.000 D

148.000 121.000 103.000 263.000 D
227.000 194.000 144.000 273.000 D
115.000 97.400 75.900 156.000 D

1.520 U 1.750 U 1.340 U 15.200 UD
12.800 11.900 9.690 29.000 DJ

431.000 359.000 290.000 798.000 D
10.300 8.380 7.830 44.700 D

9.180 9.000 5.320 8.540 DJ
42.200 34.600 27.100 70.000 D

9.500 9.180 7.810 34.000 DJ
18.100 17.600 13.200 56.600 D
29.700 31.200 20.400 71.000 D
12.300 13.700 8.380 36.200 DJ

1.810 U 2.090 U 1.600 U 18.100 UD
2.380 U 2.740 U 2.110 U 23.800 UD

35.100 33.200 21.500 66.300 D
2.380 U 2.740 U 2.110 U 23.800 UD
6.640 7.110 4.580 18.100 UD

14.800 15.500 11.000 40.200 D
40.700 41.400 25.200 89.800 D

2.380 U 2.740 U 2.110 U 23.800 UD
13.300 15.500 9.140 53.800 D

3.390 J 2.000 U 1.540 U 17.400 UD
6.460 7.010 3.440 30.900 DJ

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl10(209)
LOC 1
LOC 2
LOC 3
LOC 4
LOC 5
LOC 6
LOC 7
LOC 8
LOC 9
LOC 10
Cl3(38)
Cl4(78)
Cl4(79)
Cl7(186)

Surrogate Recoveries (%)

Cl3(34)
Cl6(152)

P-17G-ADP-JJ-03 SW P-17G-ADP-JJ-03 PW P-17G-ADP-BB-05 SW P-17G-ADP-BB-05 PW

K9626-P K9627-P K9628-P K9629-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/16/17 09/16/17 09/19/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.38 0.33 0.43 0.38

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

4.470 2.000 U 1.540 U 17.400 UD
43.400 69.000 68.600 5420.000

17100.000 18600.000 22000.000 365000.000
167000.000 131000.000 178000.000 936000.000
170000.000 114000.000 164000.000 489000.000

51700.000 31600.000 42200.000 81300.000
17300.000 12900.000 13300.000 27000.000

1450.000 1210.000 974.000 2340.000
139.000 142.000 91.100 304.000

23.200 22.500 12.600 84.700
4.470 U U UD

30.300 169.000 41.200 48.900
135.000 97.900 53.100 32.500

60.300 177.000 58.600 36.000
106.000 293.000 71.200 183.000

163 N 154 N 186 N 998 ND
82 90 87 94 D

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl1(1)
Cl1(3)
Cl2(4)
Cl2(5)
Cl2(6)
Cl2(7)
Cl2(8)
Cl2(9)
Cl2(11)
Cl2(12)
Cl2(13)
Cl2(15)
Cl3(16)
Cl3(17)
Cl3(18)
Cl3(19)
Cl3(22)
Cl3(24)
Cl3(25)
Cl3(26)
Cl3(27)
Cl3(28)
Cl3(29)
Cl3(30)
Cl3(31)
Cl3(32)
Cl3(33)
Cl3(37)
Cl4(40)
Cl4(41)
Cl4(42)
Cl4(43)
Cl4(44)
Cl4(45)
Cl4(46)
Cl4(47)
Cl4(48)
Cl4(49)
Cl4(50)
Cl4(51)
Cl4(52)
Cl4(53)
Cl4(54)
Cl4(56)
Cl4(60)
Cl4(63)

P-17G-ADP-BB-07 SW P-17G-ADP-BB-07 PW P-17G-ADP-LL-02 SW P-17G-ADP-LL-02 PW

K9630-P K9631-P K9632-P K9633-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/17/17 09/16/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.39 0.34 0.42 0.37

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

21.800 90.800 23.300 57.600
14.400 47.400 17.800 31.000

1220.000 D 2340.000 D 1790.000 D 2710.000 D
2.390 U 2.740 U 2.220 U 2.520 U

3740.000 D 5560.000 D 6190.000 D 6260.000 D
73.400 102.000 83.900 80.000

3550.000 D 5760.000 D 5160.000 D 6150.000 D
130.000 178.000 154.000 223.000
678.000 D 975.000 D 967.000 D 980.000 D

3.370 J 4.280 3.260 J 3.460 J
2100.000 D 3180.000 D 3010.000 D 3130.000 D
2180.000 D 3860.000 D 3150.000 D 2920.000 D

205.000 324.000 216.000 271.000
7820.000 D 11500.000 D 11300.000 D 10400.000 D

15400.000 D 21100.000 D 22700.000 D 20500.000 D
915.000 D 1290.000 D 1330.000 D 1550.000 D

1370.000 D 2110.000 D 1700.000 D 1600.000 D
16.500 26.600 16.300 20.800

17100.000 D 23300.000 D 24500.000 D 18800.000 D
24600.000 D 33900.000 D 34800.000 D 27600.000 D

2340.000 D 3230.000 D 3390.000 D 3380.000 D
30600.000 D 41000.000 D 43800.000 D 32500.000 D

8.010 9.020 8.310 7.260
8.020 8.900 8.350 7.980

29200.000 D 41000.000 D 42000.000 D 31900.000 D
5060.000 D 7810.000 D 7910.000 D 7450.000 D

841.000 D 1260.000 D 1010.000 D 944.000 D
349.000 898.000 D 830.000 D 776.000 D

1210.000 D 1760.000 D 1690.000 D 1480.000 D
4.440 U 5.100 U 4.130 U 4.680 U

3990.000 D 5320.000 D 5100.000 D 4050.000 D
501.000 D 628.000 D 629.000 D 537.000 D

6870.000 D 9430.000 D 9300.000 D 7370.000 D
317.000 815.000 D 689.000 D 698.000 D
412.000 974.000 D 958.000 D 1020.000 D

11800.000 D 15400.000 D 15600.000 D 12200.000 D
949.000 D 416.000 D 492.000 D 537.000 D

40900.000 D 56600.000 D 59100.000 D 44600.000 D
54.200 58.700 61.100 55.900

2230.000 D 2830.000 D 3130.000 D 3000.000 D
41400.000 D 54400.000 D 54800.000 D 46300.000 D

4860.000 D 6020.000 D 7840.000 D 6350.000 D
40.700 49.900 47.700 56.200

261.000 653.000 D 573.000 D 256.000
141.000 166.000 135.000 281.000 D
163.000 191.000 164.000 139.000

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(64)
Cl4(66)
Cl4(67)
Cl4(70)
Cl4(71)
Cl4(74)
Cl4(75)
Cl4(77)
Cl4(80)
Cl4(81)
Cl5(82)
Cl5(83)
Cl5(84)
Cl5(85)
Cl5(87)
Cl5(91)
Cl5(92)
Cl5(95)
Cl5(97)
Cl5(99)
Cl5(100)
Cl5(101)
Cl5(104)
Cl5(105)
Cl5(110)
Cl5(114)
Cl5(115)
Cl5(118)
Cl5(123)
Cl5(124)
Cl5(125)
Cl5(126)
Cl5(127)
Cl6(128)
Cl6(130)
Cl6(131)
Cl6(134)
Cl6(135)
Cl6(136)
Cl6(137)
Cl6(138)
Cl6(139)
Cl6(140)
Cl6(141)
Cl6(144)
Cl6(146)

P-17G-ADP-BB-07 SW P-17G-ADP-BB-07 PW P-17G-ADP-LL-02 SW P-17G-ADP-LL-02 PW

K9630-P K9631-P K9632-P K9633-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/17/17 09/16/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.39 0.34 0.42 0.37

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

3590.000 D 4990.000 D 4280.000 D 3500.000 D
1850.000 D 2430.000 D 2280.000 D 2030.000 D
1090.000 D 1150.000 D 1370.000 D 1010.000 D
1500.000 D 1780.000 D 1840.000 D 1510.000 D
5340.000 D 6420.000 D 8180.000 D 6180.000 D
2350.000 D 2670.000 D 2950.000 D 2270.000 D

291.000 326.000 742.000 D 287.000
136.000 182.000 169.000 161.000

24.000 31.300 22.300 21.000
9.290 2.500 U 10.900 2.300 U

70.000 114.000 79.900 148.000
2320.000 D 3470.000 D 3090.000 D 3060.000 D
1960.000 D 2040.000 D 2560.000 D 2250.000 D

302.000 401.000 318.000 473.000
296.000 473.000 363.000 646.000

3610.000 D 5100.000 D 4520.000 D 4050.000 D
1990.000 D 3040.000 D 2360.000 D 2310.000 D
7560.000 D 10100.000 D 9650.000 D 8180.000 D

2.890 U 2150.000 D 2060.000 D 1950.000 D
4620.000 D 6870.000 D 6090.000 D 6040.000 D

242.000 310.000 534.000 D 276.000
6230.000 D 8490.000 D 8120.000 D 7360.000 D

12.700 14.200 13.800 14.700
231.000 374.000 290.000 488.000

7180.000 D 10900.000 D 9610.000 D 8360.000 D
46.800 69.200 56.000 71.200

3.730 U 4.280 U 3.460 U 3.930 U
2500.000 D 3810.000 D 3310.000 D 3590.000 D

348.000 506.000 458.000 474.000
72.600 105.000 93.400 107.000

2.680 U 3.070 U 17.100 2.820 U
9.760 17.400 13.900 14.000

75.800 77.900 67.300 37.700
157.000 293.000 198.000 279.000

80.300 141.000 109.000 130.000
130.000 221.000 170.000 193.000
284.000 466.000 367.000 400.000
579.000 861.000 D 688.000 D 446.000 D
888.000 1080.000 D 951.000 D 956.000 D

74.300 132.000 95.000 121.000
531.000 933.000 D 632.000 D 868.000 D

69.600 112.000 86.100 96.700
2.890 U 3.320 U 7.380 9.590

90.100 162.000 119.000 171.000
40.200 66.600 48.600 65.100

520.000 776.000 D 601.000 D 818.000

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl6(149)
Cl6(151)
Cl6(153)
Cl6(154)
Cl6(155)
Cl6(156)
Cl6(157)
Cl6(158)
Cl6(163)
Cl6(164)
Cl6(166)
Cl6(167)
Cl6(169)
Cl7(170)
Cl7(171)
Cl7(172)
Cl7(173)
Cl7(174)
Cl7(175)
Cl7(176)
Cl7(177)
Cl7(178)
Cl7(179)
Cl7(180)
Cl7(183)
Cl7(184)
Cl7(185)
Cl7(187)
Cl7(188)
Cl7(189)
Cl7(190)
Cl7(191)
Cl7(193)
Cl8(194)
Cl8(195)
Cl8(197)
Cl8(198)
Cl8(199)
Cl8(200)
Cl8(201)
Cl8(202)
Cl8(203)
Cl8(205)
Cl9(206)
Cl9(207)
Cl9(208)

P-17G-ADP-BB-07 SW P-17G-ADP-BB-07 PW P-17G-ADP-LL-02 SW P-17G-ADP-LL-02 PW

K9630-P K9631-P K9632-P K9633-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/17/17 09/16/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.39 0.34 0.42 0.37

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

4430.000 D 7900.000 D 5800.000 D 6210.000 D
728.000 982.000 D 782.000 D 824.000 D

2900.000 D 5220.000 D 3910.000 D 4480.000 D
280.000 483.000 360.000 433.000

2.630 J 3.970 J 2.570 J 3.150 J
112.000 204.000 150.000 192.000

21.600 40.100 24.900 34.400
179.000 320.000 240.000 299.000
865.000 D 1540.000 D 1160.000 D 1220.000 D
154.000 249.000 200.000 225.000

17.600 28.600 21.600 25.300
107.000 200.000 146.000 173.000

2.460 U 2.830 U 2.290 U 2.600 U
83.000 183.000 115.000 142.000
30.600 63.600 38.600 50.900
18.900 39.200 24.000 27.400

2.460 U 6.870 5.480 6.470
55.900 104.000 74.200 93.900

7.500 15.900 11.800 12.400
14.400 26.900 17.600 22.000
46.400 92.700 59.300 71.500
49.900 101.000 67.700 78.900

108.000 202.000 139.000 165.000
155.000 357.000 228.000 287.000

82.600 163.000 109.000 137.000
1.480 U 1.700 U 1.380 U 1.560 U

11.500 17.400 12.200 15.400
299.000 622.000 404.000 491.000

8.170 14.500 8.770 12.400
5.210 12.800 8.350 8.940

28.700 58.200 38.600 47.700
7.790 15.000 10.400 12.600

17.700 28.300 17.500 22.700
19.300 48.300 28.500 38.000

9.120 19.100 11.400 15.400
1.770 U 2.030 U 1.640 U 1.860 U
2.320 U 2.660 U 2.160 U 2.450 U

21.800 57.500 33.300 46.000
2.320 U 6.320 4.740 6.120
4.740 9.680 6.420 7.560

10.900 24.500 14.300 19.200
26.700 62.600 34.900 50.500

2.320 U 2.660 U 2.160 U 2.450 U
8.860 22.900 11.600 18.200
1.700 U 4.720 1.570 U 1.790 U
5.010 9.230 5.900 7.390

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl10(209)
LOC 1
LOC 2
LOC 3
LOC 4
LOC 5
LOC 6
LOC 7
LOC 8
LOC 9
LOC 10
Cl3(38)
Cl4(78)
Cl4(79)
Cl7(186)

Surrogate Recoveries (%)

Cl3(34)
Cl6(152)

P-17G-ADP-BB-07 SW P-17G-ADP-BB-07 PW P-17G-ADP-LL-02 SW P-17G-ADP-LL-02 PW

K9630-P K9631-P K9632-P K9633-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/17/17 09/16/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.39 0.34 0.42 0.37

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

1.700 U 6.280 1.570 U 5.900
36.200 138.000 41.100 88.600

13700.000 22000.000 20500.000 22500.000
136000.000 189000.000 196000.000 158000.000
132000.000 176000.000 182000.000 146000.000

39700.000 58400.000 53700.000 49900.000
13200.000 22400.000 16900.000 18700.000

1030.000 2120.000 1390.000 1700.000
92.600 228.000 134.000 183.000
13.900 36.800 17.500 25.600

U 6.280 U 5.900
24.100 B 85.800 38.600 90.500
54.100 130.000 119.000 108.000
61.000 95.300 90.800 63.500

183.000 169.000 142.000 81.900

157 N 166 N 176 N 161 N
85 93 93 87

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl1(1)
Cl1(3)
Cl2(4)
Cl2(5)
Cl2(6)
Cl2(7)
Cl2(8)
Cl2(9)
Cl2(11)
Cl2(12)
Cl2(13)
Cl2(15)
Cl3(16)
Cl3(17)
Cl3(18)
Cl3(19)
Cl3(22)
Cl3(24)
Cl3(25)
Cl3(26)
Cl3(27)
Cl3(28)
Cl3(29)
Cl3(30)
Cl3(31)
Cl3(32)
Cl3(33)
Cl3(37)
Cl4(40)
Cl4(41)
Cl4(42)
Cl4(43)
Cl4(44)
Cl4(45)
Cl4(46)
Cl4(47)
Cl4(48)
Cl4(49)
Cl4(50)
Cl4(51)
Cl4(52)
Cl4(53)
Cl4(54)
Cl4(56)
Cl4(60)
Cl4(63)

P-17G-ADP-HH-05 SW P-17G-ADP-HH-05 PW P-17G-ADP-DD-07 SW P-17G-ADP-DD-07 PW

K9634-P K9635-P K9636-P K9637-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/16/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.37 0.35 0.37 0.31

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

22.300 1160.000 D 76.600 2260.000 D
16.500 102.000 35.900 885.000 D

1970.000 D 57100.000 D 3790.000 D 43200.000 D
2.520 U 2.670 U 2.520 U 3.010 U

7200.000 D 91200.000 D 8450.000 D 68800.000 D
54.000 1070.000 D 144.000 2170.000 D

6910.000 D 100000.000 D 8800.000 D 90300.000 D
167.000 2740.000 D 265.000 4290.000 D

1080.000 D 7830.000 D 1210.000 D 7480.000 D
4.610 4.240 U 5.060 8.880

3490.000 D 26500.000 D 3690.000 D 24900.000 D
3590.000 D 21000.000 D 3960.000 D 26600.000 D

219.000 3120.000 D 277.000 4050.000 D
14000.000 D 80900.000 D 15300.000 D 79500.000 D
27200.000 D 174000.000 D 32100.000 D 158000.000 D

1480.000 D 18300.000 D 2060.000 D 14200.000 D
2090.000 D 8400.000 D 1910.000 D 10200.000 D

19.100 23.400 24.800 88.000
30400.000 D 121000.000 D 27400.000 D 110000.000 D
44400.000 D 184000.000 D 40000.000 D 135000.000 D

3840.000 D 27000.000 D 2.070 U 19000.000 D
54600.000 D 156000.000 D 50800.000 D 193000.000 D

7.820 2.130 U 10.700 15.400
8.360 12.600 10.800 23.200

53100.000 D 152000.000 D 50200.000 D 167000.000 D
9690.000 D 54200.000 D 10200.000 D 44100.000 D
1250.000 D 2520.000 D 1460.000 D 7930.000 D
1050.000 D 1180.000 D 990.000 D 2310.000 D
2490.000 D 3770.000 D 1910.000 D 3980.000 D

4.680 U 4.950 U 4.680 U 16.200
7050.000 D 17900.000 D 5640.000 D 18700.000 D

273.000 1170.000 D 707.000 D 1240.000 D
11900.000 D 43800.000 D 10800.000 D 37800.000 D

328.000 2120.000 D 989.000 D 4090.000 D
1160.000 D 8400.000 D 1150.000 D 3840.000 D

22200.000 D 45300.000 D 18500.000 D 43800.000 D
2140.000 D 3790.000 D 940.000 D 2470.000 D

66400.000 D 209000.000 D 64400.000 D 155000.000 D
69.700 102.000 73.500 146.000

4140.000 D 16600.000 D 3680.000 D 11500.000 D
74000.000 D 264000.000 D 66900.000 D 187000.000 D
10000.000 D 40700.000 D 9340.000 D 26800.000 D

50.500 87.900 55.500 91.700
749.000 D 421.000 D 705.000 D 1460.000 D
165.000 42.900 147.000 142.000
196.000 612.000 D 174.000 884.000 D

Not Surrogate Corrected
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl4(64)
Cl4(66)
Cl4(67)
Cl4(70)
Cl4(71)
Cl4(74)
Cl4(75)
Cl4(77)
Cl4(80)
Cl4(81)
Cl5(82)
Cl5(83)
Cl5(84)
Cl5(85)
Cl5(87)
Cl5(91)
Cl5(92)
Cl5(95)
Cl5(97)
Cl5(99)
Cl5(100)
Cl5(101)
Cl5(104)
Cl5(105)
Cl5(110)
Cl5(114)
Cl5(115)
Cl5(118)
Cl5(123)
Cl5(124)
Cl5(125)
Cl5(126)
Cl5(127)
Cl6(128)
Cl6(130)
Cl6(131)
Cl6(134)
Cl6(135)
Cl6(136)
Cl6(137)
Cl6(138)
Cl6(139)
Cl6(140)
Cl6(141)
Cl6(144)
Cl6(146)

P-17G-ADP-HH-05 SW P-17G-ADP-HH-05 PW P-17G-ADP-DD-07 SW P-17G-ADP-DD-07 PW

K9634-P K9635-P K9636-P K9637-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/16/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.37 0.35 0.37 0.31

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

5290.000 D 12100.000 D 5370.000 D 17700.000 D
3090.000 D 1340.000 D 2610.000 D 4080.000 D
1780.000 D 878.000 D 1360.000 D 1180.000 D
2460.000 D 957.000 D 2130.000 D 3190.000 D

11400.000 D 38000.000 D 9640.000 D 26400.000 D
3920.000 D 1370.000 D 2990.000 D 3060.000 D

326.000 1220.000 D 810.000 D 1480.000 D
204.000 126.000 172.000 312.000

25.700 9.440 21.700 15.200
11.100 2.430 U 10.500 17.600

124.000 105.000 95.800 201.000
4780.000 D 9930.000 D 3450.000 D 8310.000 D
3460.000 D 9930.000 D 2860.000 D 9840.000 D

304.000 567.000 377.000 902.000
469.000 533.000 399.000 1010.000

7330.000 D 17600.000 D 5280.000 D 15000.000 D
2990.000 D 10000.000 D 2790.000 D 5400.000 D

14000.000 D 35000.000 D 11800.000 D 30800.000 D
2990.000 D 2970.000 D 2310.000 D 4510.000 D
9340.000 D 9540.000 D 7020.000 D 12000.000 D

336.000 1300.000 D 271.000 1180.000 D
12300.000 D 11100.000 D 9360.000 D 15000.000 D

18.000 17.000 15.300 18.100
411.000 380.000 321.000 845.000

14200.000 D 26300.000 D 11400.000 D 3.190 U
82.700 75.300 63.400 115.000
54.300 4.160 U 3.930 U 4.700 U

5070.000 D 3970.000 D 3540.000 D 5960.000 D
631.000 574.000 461.000 868.000
125.000 101.000 96.800 163.000

55.000 2.980 U 20.700 3.370 U
16.800 16.700 12.900 18.800
38.600 80.600 91.000 35.300

288.000 328.000 210.000 522.000
151.000 166.000 107.000 239.000
242.000 482.000 179.000 490.000
527.000 1040.000 D 399.000 1110.000 D

1080.000 D 2100.000 D 861.000 2070.000 D
1480.000 D 3540.000 D 1140.000 D 3040.000 D

130.000 150.000 104.000 250.000
1030.000 1260.000 D 736.000 D 2030.000 D

121.000 173.000 89.800 197.000
8.220 3.220 U 9.850 17.000

164.000 179.000 131.000 351.000
92.900 86.800 56.000 156.000

1080.000 1310.000 D 739.000 1570.000 D

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl6(149)
Cl6(151)
Cl6(153)
Cl6(154)
Cl6(155)
Cl6(156)
Cl6(157)
Cl6(158)
Cl6(163)
Cl6(164)
Cl6(166)
Cl6(167)
Cl6(169)
Cl7(170)
Cl7(171)
Cl7(172)
Cl7(173)
Cl7(174)
Cl7(175)
Cl7(176)
Cl7(177)
Cl7(178)
Cl7(179)
Cl7(180)
Cl7(183)
Cl7(184)
Cl7(185)
Cl7(187)
Cl7(188)
Cl7(189)
Cl7(190)
Cl7(191)
Cl7(193)
Cl8(194)
Cl8(195)
Cl8(197)
Cl8(198)
Cl8(199)
Cl8(200)
Cl8(201)
Cl8(202)
Cl8(203)
Cl8(205)
Cl9(206)
Cl9(207)
Cl9(208)

P-17G-ADP-HH-05 SW P-17G-ADP-HH-05 PW P-17G-ADP-DD-07 SW P-17G-ADP-DD-07 PW

K9634-P K9635-P K9636-P K9637-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/16/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.37 0.35 0.37 0.31

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

9550.000 D 19300.000 D 7210.000 D 17700.000 D
1200.000 D 2340.000 D 915.000 D 2440.000 D
5960.000 D 7010.000 D 4240.000 D 8840.000 D

570.000 1200.000 D 394.000 1030.000
3.700 J 3.160 J 3.120 J 3.590 J

207.000 246.000 154.000 439.000
36.500 48.500 28.000 86.400

332.000 361.000 243.000 531.000
1740.000 D 3460.000 D 1280.000 D 3900.000 D

272.000 298.000 201.000 400.000
30.800 35.100 23.300 47.200

198.000 240.000 145.000 325.000
2.600 U 2.750 U 3.700 J 3.100 U

153.000 242.000 116.000 429.000
53.600 78.900 41.600 125.000
37.600 56.400 30.100 83.500

8.280 8.330 4.990 14.300
100.000 147.000 79.200 243.000

13.900 25.200 10.800 33.600
25.100 37.500 18.000 54.200
83.800 102.000 60.600 166.000
98.200 198.000 72.100 213.000

204.000 419.000 150.000 449.000
316.000 604.000 233.000 4.780 U
155.000 275.000 113.000 373.000

1.560 U 1.650 U 1.560 U 1.860 U
17.300 23.000 14.000 34.200

594.000 1220.000 D 423.000 1360.000 D
13.500 31.700 9.930 29.700
10.600 24.500 8.370 32.100
52.300 81.900 38.400 115.000
13.400 19.500 10.600 27.400
25.200 55.900 19.200 71.500
33.900 101.000 28.100 154.000
15.200 31.200 11.600 52.400

3.030 J 6.260 1.860 U 8.950
2.450 U 2.590 U 2.450 U 2.920 U

47.500 102.000 36.600 165.000
4.890 9.820 5.140 17.100
7.650 14.800 7.110 22.100

18.200 42.300 16.000 55.900
53.900 121.000 37.400 198.000

3.870 7.820 2.450 U 9.000
16.800 56.200 13.700 101.000

4.040 8.880 3.870 13.900
7.560 19.000 6.070 32.300

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard

9/22/2017 Main: S17-0368MS-Master_315(PRC)-Final UD update.xlsx
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Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Cl10(209)
LOC 1
LOC 2
LOC 3
LOC 4
LOC 5
LOC 6
LOC 7
LOC 8
LOC 9
LOC 10
Cl3(38)
Cl4(78)
Cl4(79)
Cl7(186)

Surrogate Recoveries (%)

Cl3(34)
Cl6(152)

P-17G-ADP-HH-05 SW P-17G-ADP-HH-05 PW P-17G-ADP-DD-07 SW P-17G-ADP-DD-07 PW

K9634-P K9635-P K9636-P K9637-P
SA SA SA SA

08/14/17 08/14/17 08/14/17 08/14/17
08/23/17 08/23/17 08/23/17 08/23/17
09/16/17 09/16/17 09/16/17 09/16/17

MS MS MS MS
NA NA NA NA
NA NA NA NA

PED PED PED PED
0.37 0.35 0.37 0.31

G_DRY G_DRY G_DRY G_DRY
NG/G_DRY NG/G_DRY NG/G_DRY NG/G_DRY

4.640 13.200 1.790 U 19.800
38.800 1260.000 112.000 3140.000

24500.000 307000.000 30300.000 268000.000
243000.000 983000.000 233000.000 944000.000
232000.000 714000.000 211000.000 556000.000

79100.000 140000.000 62000.000 112000.000
26500.000 45400.000 19600.000 47800.000

1980.000 3650.000 1450.000 3850.000
188.000 436.000 142.000 682.000

28.400 84.100 23.600 147.000
4.640 13.200 U 19.800

26.400 35.800 25.800 B 37.900
37.000 28.400 43.700 21.300
42.100 30.800 53.300 16.900
80.300 186.000 218.000 81.600

164 N 180 N 175 N 248 N
91 100 85 91

Not Surrogate Corrected
Analyzed by Restucci Jr, Richard

9/22/2017 Main: S17-0368MS-Master_315(PRC)-Final UD update.xlsx
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Flag: Application:

Glossary of Data Qualifiers

B Analyte concentration found in the sample at a concentration <5x the level found in the procedural blank.

D Dilution Run.  Initial run outside linear range of instrument.

E Estimate, result is greater than the highest concentration level in the calibration.

H Surrogate diluted out. Used when surrogate recovery is affected by excessive dilution of the sample extract.

J Analyte detected below the sample-specific Reporting Limit (RL).

m Confirmation column manually over-ridden by analyst, dual column quantitative analysis only.

ME Significant Matrix Interference - Estimated value.

MI Significant Matrix Interference - value could not be determined or estimated.

n Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO), but meets the contingency criteria.

N Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO)

NA Not applicable

p Dual column value exceeds RPD criteria, dual column quantitative analysis only.

T Holding Time (HT) exceeded.

U Analyte not detected at 3:1 signal:noise ratio.

Analyzed By Restucci Jr, Richard
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Project:  USACE/NAE – NBH Aerovox Passive Samplers 

Parameters:  PCB Congeners 

Laboratory:  Battelle, Norwell, MA 

Matrix:  PED Samples 

Data Set:  DP‐17‐0184 

Analytical SOP:  5‐315 

Method 
Reference: 

EPA Method 8270D‐modified/1668A‐modified 

Sample Custody 

Collection Date  Receipt Date  Temp (°C) 

8/14/2017  8/21/2017  ‐20.0 

Corrective Actions  None. 

Sample Storage  The samples were stored frozen until extraction. 

Related samples  None. 

       

   METHOD SUMMARIES 

Sample 
Preparation 

Prior to processing, the PEDs were examined by the PM and cutting instructions 
were determined.  The PEDs were cut from the frames using solvent cleaned 
knives/scissors.  The individual pieces were gently cleaned with Milli‐Q water and 
Kimwipes, as necessary, and stored in solvent‐rinsed foil packets, each ID’ed 
appropriately with information describing the location of the section on the un‐
cut PED.  Each piece was logged in and assigned a unique ID.   
The PEDs were extracted by shaker table.  The PED was placed in an extraction 
vessel, spiked with surrogates and extracted three times in hexane.  The extracts 
were combined after each extraction.    The sample extracts were concentrated 
using KD and nitrogen blow down techniques.  The sample concentrates were 
further processed by alumina cleanup, followed copper cleanup and spiked with 
internal standard.  Final extracts were submitted for PCB analyses by GC‐MS.   

Prep comments  CM917LCSD:  Spilled about 2 mL (out of ~200 mL total) of this sample  
K9622, K9631, K9635:  Had to reactivate copper a second time and add more to 
samples.     
K9635, K9636:  spilled ~3 mL of sample extract (out of ~200 mL total) 

Analysis  PCB congeners were measured by gas chromatography‐mass spectrometry 
(GC/MS) in the selected ion mode (SIM). An initial calibration consisting of 
representative target analytes was analyzed prior to analysis to demonstrate the 
linear range of analysis. Calibration verification was performed at the beginning 
and end of each 24 hour period, or every 10 injections, whichever was shortest. 
Target PCB were quantified vs. internal standards using a quadratic regression 
calculated from the initial calibration.  

Analysis 
Comments 

 No ICC exists for PRC compounds. 

 Cl5(84) and Cl5(92) co‐elute, as do Cl5(85) and Cl5(115) however, 
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historical data has reported these as two separate peaks. These peaks 
are integrated as two separate peaks in all ICAL, ICC, CCV, and field 
samples to comply with the reporting criteria of the historical data. 

 Samples were weighed using 5 decimal places, but concentrations are 
calculated using a sample weight value of 2 decimal places. 

 There are many low failing IS areas in method MW0399. This method is 
used to quantify PRC compounds and this internal standard is used to 
quantify one analyte; PCB 186. The samples were also run using 
MW0396A with similar results. 

 Many of the undiluted authentic samples fail the IS are for PCB 96 high 
using method MF0909. It is likely the high levels of congeners in these 
samples contribute slightly to the PCB 96 IS area. In addition, most of the 
analytes reported from PCB 96 are reported from dilution, where PCB 96 
passes IS area criterion. It should be noted that the secondary IS passes 
criteria using this method. 

 Sample K9629‐P(2) exhibits levels of contamination which render the 
sample unquantifiable. Data for this sample is reported from dilution 
only. 

Holding Times  Extraction Date(s)  Analysis Date(s) 

8/23‐24/2017  9/16‐19/2017  
 
Procedural Blank 
(PB) 

A PB was prepared with this analytical batch to ensure the sample extraction 
and analysis methods are free of contamination.   

Blank value <SSRL 
Samples >5X PB 

Two exceedances noted. 

The PRC compound PCB 38 is detected in two samples < 5x what was detected in 
the PB. Integrations and data reviewed.  No further corrective actions taken. 

   

Laboratory Control 
Spike 
(LCS)/Laboratory 
Control Spike 
Duplicate (LCSD) 

A LCS/LCSD pair was prepared with this analytical batch.  The percent recoveries 
of target analytes were calculated to measure accuracy.  The RPDs between 
replicates were calculated to measure precision 

40‐120% recovery 
<30%RPD 

No exceedances noted.  

No comments. 

   

Surrogate 
Recovery 

Surrogate compounds were added prior to extraction.  The surrogate recoveries 
are calculated to measure extraction efficiency. 

40‐120% recovery  Twenty exceedances noted. 

Surrogate PCB 34 was over‐recovered in all field samples.  The second SIS in each 
of these samples, PCB 152, was acceptable.  Likely something (high lower‐
chlorinated PCB levels) related to the exposed PED impacted the early‐eluting 
surrogate.  Not noted in QC samples.  All data reviewed.  No further corrective 
actions taken.   
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Initial Calibration 
(ICAL) 

The GC/MS was calibrated with six‐level quadratic non‐forced calibration curve 
for all compounds using a quadratic regression (R2).  A six‐level quadratic non‐
forced calibration curve was used for PRC PCB compounds. 

R2 ≥ 0.995  No exceedances noted. 

No comments. 

   

Independent 
Calibration Check 
(ICC) 

The independent check was run after each initial calibration to verify the 
calibration.  This standard is from a different source than the ICAL. 

≤ 25% difference 
individual and 
mean 

No exceedances noted. 

No comments. 

   

Continuing 
Calibration 
Verification (CCV) 

Continuing calibration standards were run every 24 hours or every 10 injections, 
whichever is shortest, to ensure that initial calibration is still valid. 

≤ 25% difference 
individual; <15% 
difference mean 

No exceedances noted. 

No comments. 
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Report Project Data Set MQOs

Project Title: USACE/NAE New Bedford Harbor Task 

Project Number: 100043429

Data Set Number: DP-17-0184

Prep Batch Number: 17-0368

Test Code (Matrix Type): Master_315(PRC)(S)

QC_PARAMETER: Exceed: JUSTIFICATION:Contg.:
Procedural Blank 2 0 The PRC compound PCB 38 is detected in two samples < 5x what was detected in the PB. 

Integrations and data reviewed.
RR 09/19/2017

PB Measurement Quality 
Objective

0 0 None

Laboratory Control Sample 0 0 None

Matrix Spike Recovery NA NA NA

Matrix Spike/Spike Duplicate 
Precision

0 0 None

Standard Reference Material 
Accuracy

NA NA NA

Analytical Duplicate Precision NA NA NA

Analytical Triplicate Precision NA NA NA

Surrogate Compound 
Recovery

20 0 High levels of congeners in the authentic samples lead to over recovery of PCB 34. The 
second SIS compound, PCB 152, is acceptable in all samples, indicating both the extraction 

and the instrument are in control
RR 09/19/2017

Control Oil NA NA NA

Instrument Calibration 0 0 None

Independent Calibration 
Check Solution

0 0 None

Continuing Calibration 
Verification

0 0 None

Printed on 9/19/2017 Page 1 of 1
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BATTELLE - NORWELL OPERATIONS
MISCELLANEOUS DOCUMENTATION FORM

Entered By: Richard Restucci Jr Entered On: 09/19/2017

Project Title: USACE/NAE New Bedford Harbor Task 

Project Number: 100043429

Data Set Number: DP-17-0184

Prep Batch Number: 17-0368

Test Code (Matrix Type): Master_315(PRC)(S)

Integrations by Lauren Griffith, Mike Meara, and Rich Restucci.
RR 9/19/17

Method MF0909 is used to quant remaining samples and tertiary dilutions for 315 method congeners.
Method MK1084 is used to quant extract (7) dilutions.
Method MW0399 is used to quant all samples for PRC compounds.
RR 9/19/17

No ICC exists for PRC compounds.
RR 9/19/17

Cl5(84) and Cl5(92) co-elute, as do Cl5(85) and Cl5(115) however, historical data has reported these as two separate peaks. These 
peaks are integrated as two separate peaks in all ICAL, ICC, CCV, and field samples to comply with the reporting criteria of the
historical data.
RR 9/19/177

There are many low failing IS areas in method MW0399. This method is used to quantify PRC compounds and this internal standard 
is used to quantify one analyte; PCB 186.  The samples were also run using MW0396A with similar results.
RR 9/19/17

Many of the  undiluted authentic samples fail the IS are for PCB 96 high using method  MF0909. It is likely the high levels of 
congeners in these samples contribute slightly to the PCB 96 IS area. In addition, most of the analytes reported from PCB 96 are
reported from dilution, where PCB 96 passes IS area criterion. It should be noted that the secondary IS passes criteria using this 
method.
RR 9/19/17

Sample K9629-P(2) exhibits levels of contamination which render the sample unquantifiable for many congeners. Only PRC data are
reported from the original, undiluted sample. All other data are reported from dilution.
RR 9/19/17

Samples were weighed using 5 decimal places, but concentrations are calculated using a sample weight value of 2 decimal places.
RR 9/19/17

Printed on 9/21/2017 Page 1 of 1

Task Leader Approval:

SupervisorApproval:

PM Approval:

Kevin McInerney 
cn=Kevin McInerney, o=Battelle, ou=Analytical Chemistry Services, 
email=mcinerneyk@battelle.org, c=US 
2017.09.21 11:51:02 -04'00'

Kevin McInerney 
cn=Kevin McInerney, o=Battelle, ou=Analytical Chemistry Services, 
email=mcinerneyk@battelle.org, c=US 
2017.09.21 11:51:14 -04'00'
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MF0909.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0909.S F4206.D JM67 CS Cl5(96) 11375
SF0909.S F4207.D JM68 CS Cl5(96) 10438
SF0909.S F4208.D JM69 CS Cl5(96) 12911
SF0909.S F4209.D JM70 CS Cl5(96) 13717
SF0909.S F4210.D JM71 CS Cl5(96) 12888
SF0909.S F4211.D JM72 CS Cl5(96) 13836

L3 12911
(+) 25822
(-) 6456

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0909.S F4212.D JG69 ICC ICC Cl5(96) 13357
SF0909.S F4237.D JM70 CCV Cl5(96) 13017
SF0909.S F4238.D CM915PB-P(0) PB Cl5(96) 11763
SF0909.S F4239.D CM916LCS-P(0) LCS Cl5(96) 12721
SF0909.S F4240.D CM917LCSD-P(0) LCSD Cl5(96) 11778
SF0909.S F4241.D K9618-P(0) SA Cl5(96) 36620 >
SF0909.S F4242.D K9618-P-D(4) SA Cl5(96) 18909
SF0909.S F4243.D K9618-P-D(5) SA Cl5(96) 17989
SF0909.S F4244.D K9619-P(0) SA Cl5(96) 49609 >
SF0909.S F4245.D K9619-P-D(4) SA Cl5(96) 19513
SF0909.S F4246.D K9619-P-D(5) SA Cl5(96) 14960
SF0909.S F4248.D JM71 CCV Cl5(96) 18061
SF0909.S F4249.D K9620-P(0) SA Cl5(96) 27143 >
SF0909.S F4250.D K9620-P-D(4) SA Cl5(96) 15989
SF0909.S F4251.D K9620-P-D(5) SA Cl5(96) 15667
SF0909.S F4252.D K9621-P(0) SA Cl5(96) 29015 >
SF0909.S F4253.D K9621-P-D(4) SA Cl5(96) 15761
SF0909.S F4254.D K9621-P-D(5) SA Cl5(96) 15798
SF0909.S F4255.D K9622-P(0) SA Cl5(96) 27468 >
SF0909.S F4256.D K9622-P-D(4) SA Cl5(96) 16135
SF0909.S F4257.D K9622-P-D(5) SA Cl5(96) 16480
SF0909.S F4259.D JM70 CCV Cl5(96) 15979
SF0909.S F4260.D K9623-P(2) SA Cl5(96) 27444 >
SF0909.S F4261.D K9624-P(2) SA Cl5(96) 26769 >
SF0909.S F4262.D K9625-P(2) SA Cl5(96) 31574 >
SF0909.S F4263.D K9626-P(2) SA Cl5(96) 20795
SF0909.S F4264.D K9627-P(2) SA Cl5(96) 17487
SF0909.S F4265.D K9631-P(2) SA Cl5(96) 21879
SF0909.S F4266.D K9632-P(2) SA Cl5(96) 22740
SF0909.S F4267.D K9633-P(2) SA Cl5(96) 22342
SF0909.S F4269.D JM71 CCV Cl5(96) 15886
SF0909.S F4271.D K9635-P(2) SA Cl5(96) 64568 >
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MF0909.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0909.S F4272.D K9636-P(2) SA Cl5(96) 23212
SF0909.S F4273.D K9637-P(2) SA Cl5(96) 43323 >
SF0909.S F4274.D K9628-P(2) SA Cl5(96) 20612
SF0909.S F4276.D K9630-P(2) SA Cl5(96) 14759
SF0909.S F4278.D JM70 CCV Cl5(96) 13474
SF0909.S F4279.D K9623-P-D(4) SA Cl5(96) 13397
SF0909.S F4280.D K9623-P-D(5) SA Cl5(96) 12226
SF0909.S F4281.D K9624-P-D(4) SA Cl5(96) 12996
SF0909.S F4282.D K9624-P-D(5) SA Cl5(96) 12145
SF0909.S F4283.D K9625-P-D(4) SA Cl5(96) 13712
SF0909.S F4284.D K9625-P-D(6) SA Cl5(96) 12821
SF0909.S F4285.D K9626-P-D(4) SA Cl5(96) 13320
SF0909.S F4288.D JM71 CCV Cl5(96) 13339
SF0909.S F4289.D K9627-P-D(4) SA Cl5(96) 12530
SF0909.S F4290.D K9627-P-D(6) SA Cl5(96) 13216
SF0909.S F4291.D K9628-P-D(4) SA Cl5(96) 13492
SF0909.S F4292.D K9628-P-D(6) SA Cl5(96) 12724
SF0909.S F4294.D K9629-P-D(4) SA Cl5(96) 16450
SF0909.S F4295.D K9629-P-D(6) SA Cl5(96) 12396
SF0909.S F4296.D K9630-P-D(4) SA Cl5(96) 12772
SF0909.S F4297.D K9630-P-D(6) SA Cl5(96) 12548
SF0909.S F4299.D JM70 CCV Cl5(96) 13785
SF0909.S F4300.D K9631-P-D(4) SA Cl5(96) 11822
SF0909.S F4301.D K9631-P-D(6) SA Cl5(96) 11557
SF0909.S F4302.D K9632-P-D(4) SA Cl5(96) 12137
SF0909.S F4303.D K9632-P-D(6) SA Cl5(96) 11424
SF0909.S F4304.D K9633-P-D(4) SA Cl5(96) 11760
SF0909.S F4305.D K9633-P-D(6) SA Cl5(96) 11631
SF0909.S F4306.D K9634-P(2) SA Cl5(96) 21524
SF0909.S F4307.D K9634-P-D(4) SA Cl5(96) 13824
SF0909.S F4308.D K9634-P-D(6) SA Cl5(96) 13476
SF0909.S F4309.D JM71 CCV Cl5(96) 18706
SF0909.S F4310.D K9635-P-D(4) SA Cl5(96) 19186
SF0909.S F4311.D K9635-P-D(6) SA Cl5(96) 13098
SF0909.S F4312.D K9636-P-D(4) SA Cl5(96) 13069
SF0909.S F4313.D K9636-P-D(6) SA Cl5(96) 12574
SF0909.S F4314.D K9637-P-D(4) SA Cl5(96) 16392
SF0909.S F4315.D K9637-P-D(6) SA Cl5(96) 13152
SF0909.S F4316.D K9626-P-D(6) SA Cl5(96) 12534
SF0909.S F4317.D JM71 CCV Cl5(96) 14192
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MF0909.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

Printed on 9/20/2017 Page 3 of 10

65 of 76

BAIIEIIE 



Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MF0909.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0909.S F4206.D JM67 CS Cl6(161) 7513
SF0909.S F4207.D JM68 CS Cl6(161) 6792
SF0909.S F4208.D JM69 CS Cl6(161) 9267
SF0909.S F4209.D JM70 CS Cl6(161) 9169
SF0909.S F4210.D JM71 CS Cl6(161) 8736
SF0909.S F4211.D JM72 CS Cl6(161) 9365

L3 9267
(+) 18534
(-) 4634

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0909.S F4212.D JG69 ICC ICC Cl6(161) 9337
SF0909.S F4237.D JM70 CCV Cl6(161) 9033
SF0909.S F4238.D CM915PB-P(0) PB Cl6(161) 9102
SF0909.S F4239.D CM916LCS-P(0) LCS Cl6(161) 9546
SF0909.S F4240.D CM917LCSD-P(0) LCSD Cl6(161) 8921
SF0909.S F4241.D K9618-P(0) SA Cl6(161) 9755
SF0909.S F4242.D K9618-P-D(4) SA Cl6(161) 11838
SF0909.S F4243.D K9618-P-D(5) SA Cl6(161) 12547
SF0909.S F4244.D K9619-P(0) SA Cl6(161) 7449
SF0909.S F4245.D K9619-P-D(4) SA Cl6(161) 10062
SF0909.S F4246.D K9619-P-D(5) SA Cl6(161) 10403
SF0909.S F4248.D JM71 CCV Cl6(161) 12596
SF0909.S F4249.D K9620-P(0) SA Cl6(161) 7592
SF0909.S F4250.D K9620-P-D(4) SA Cl6(161) 10042
SF0909.S F4251.D K9620-P-D(5) SA Cl6(161) 10889
SF0909.S F4252.D K9621-P(0) SA Cl6(161) 7555
SF0909.S F4253.D K9621-P-D(4) SA Cl6(161) 9840
SF0909.S F4254.D K9621-P-D(5) SA Cl6(161) 11261
SF0909.S F4255.D K9622-P(0) SA Cl6(161) 7357
SF0909.S F4256.D K9622-P-D(4) SA Cl6(161) 10241
SF0909.S F4257.D K9622-P-D(5) SA Cl6(161) 11505
SF0909.S F4259.D JM70 CCV Cl6(161) 11087
SF0909.S F4260.D K9623-P(2) SA Cl6(161) 6198
SF0909.S F4261.D K9624-P(2) SA Cl6(161) 6156
SF0909.S F4262.D K9625-P(2) SA Cl6(161) 6130
SF0909.S F4263.D K9626-P(2) SA Cl6(161) 6226
SF0909.S F4264.D K9627-P(2) SA Cl6(161) 6093
SF0909.S F4265.D K9631-P(2) SA Cl6(161) 6382
SF0909.S F4266.D K9632-P(2) SA Cl6(161) 5899
SF0909.S F4267.D K9633-P(2) SA Cl6(161) 6247
SF0909.S F4269.D JM71 CCV Cl6(161) 11160
SF0909.S F4271.D K9635-P(2) SA Cl6(161) 5709
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MF0909.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0909.S F4272.D K9636-P(2) SA Cl6(161) 6223
SF0909.S F4273.D K9637-P(2) SA Cl6(161) 5839
SF0909.S F4274.D K9628-P(2) SA Cl6(161) 5846
SF0909.S F4276.D K9630-P(2) SA Cl6(161) 4819
SF0909.S F4278.D JM70 CCV Cl6(161) 9325
SF0909.S F4279.D K9623-P-D(4) SA Cl6(161) 7678
SF0909.S F4280.D K9623-P-D(5) SA Cl6(161) 8333
SF0909.S F4281.D K9624-P-D(4) SA Cl6(161) 7705
SF0909.S F4282.D K9624-P-D(5) SA Cl6(161) 8356
SF0909.S F4283.D K9625-P-D(4) SA Cl6(161) 7934
SF0909.S F4284.D K9625-P-D(6) SA Cl6(161) 9219
SF0909.S F4285.D K9626-P-D(4) SA Cl6(161) 8525
SF0909.S F4288.D JM71 CCV Cl6(161) 9278
SF0909.S F4289.D K9627-P-D(4) SA Cl6(161) 8179
SF0909.S F4290.D K9627-P-D(6) SA Cl6(161) 9375
SF0909.S F4291.D K9628-P-D(4) SA Cl6(161) 8162
SF0909.S F4292.D K9628-P-D(6) SA Cl6(161) 8755
SF0909.S F4294.D K9629-P-D(4) SA Cl6(161) 7498
SF0909.S F4295.D K9629-P-D(6) SA Cl6(161) 8565
SF0909.S F4296.D K9630-P-D(4) SA Cl6(161) 8434
SF0909.S F4297.D K9630-P-D(6) SA Cl6(161) 8978
SF0909.S F4299.D JM70 CCV Cl6(161) 9460
SF0909.S F4300.D K9631-P-D(4) SA Cl6(161) 7613
SF0909.S F4301.D K9631-P-D(6) SA Cl6(161) 8154
SF0909.S F4302.D K9632-P-D(4) SA Cl6(161) 7585
SF0909.S F4303.D K9632-P-D(6) SA Cl6(161) 7906
SF0909.S F4304.D K9633-P-D(4) SA Cl6(161) 7401
SF0909.S F4305.D K9633-P-D(6) SA Cl6(161) 8219
SF0909.S F4306.D K9634-P(2) SA Cl6(161) 5262
SF0909.S F4307.D K9634-P-D(4) SA Cl6(161) 8470
SF0909.S F4308.D K9634-P-D(6) SA Cl6(161) 9391
SF0909.S F4309.D JM71 CCV Cl6(161) 12984
SF0909.S F4310.D K9635-P-D(4) SA Cl6(161) 7940
SF0909.S F4311.D K9635-P-D(6) SA Cl6(161) 8602
SF0909.S F4312.D K9636-P-D(4) SA Cl6(161) 8058
SF0909.S F4313.D K9636-P-D(6) SA Cl6(161) 8620
SF0909.S F4314.D K9637-P-D(4) SA Cl6(161) 8019
SF0909.S F4315.D K9637-P-D(6) SA Cl6(161) 9033
SF0909.S F4316.D K9626-P-D(6) SA Cl6(161) 8913
SF0909.S F4317.D JM71 CCV Cl6(161) 9829
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MF0909.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MK1084.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SK1084.S K7007.D JM67 CS Cl5(96) 16810
SK1084.S K7008.D JM68 CS Cl5(96) 18117
SK1084.S K7009.D JM69 CS Cl5(96) 21228
SK1084.S K7010.D JM70 CS Cl5(96) 22818
SK1084.S K7011.D JM71 CS Cl5(96) 22640
SK1084.S K7012.D JM72 CS Cl5(96) 25001

L3 21228
(+) 42456
(-) 10614

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SK1084.S K7013.D JG69 ICC ICC Cl5(96) 22272
SK1085.S K7042.D JM70 CCV Cl5(96) 18058
SK1085.S K7043.D K9618-P-D(7) SA Cl5(96) 17897
SK1085.S K7044.D K9619-P-D(7) SA Cl5(96) 17204
SK1085.S K7045.D K9620-P-D(7) SA Cl5(96) 18182
SK1085.S K7046.D K9621-P-D(7) SA Cl5(96) 18423
SK1085.S K7047.D K9622-P-D(7) SA Cl5(96) 17889
SK1085.S K7048.D K9623-P-D(7) SA Cl5(96) 17934
SK1085.S K7049.D K9624-P-D(7) SA Cl5(96) 17859
SK1085.S K7050.D K9625-P-D(7) SA Cl5(96) 17637
SK1085.S K7053.D JM70 CCV Cl5(96) 18615
SK1085.S K7054.D K9628-P-D(7) SA Cl5(96) 16761
SK1085.S K7055.D K9629-P-D(7) SA Cl5(96) 17353
SK1085.S K7058.D K9632-P-D(7) SA Cl5(96) 17327
SK1085.S K7060.D K9634-P-D(7) SA Cl5(96) 17929
SK1085.S K7061.D K9635-P-D(7) SA Cl5(96) 17433
SK1085.S K7062.D K9636-P-D(7) SA Cl5(96) 17428
SK1085.S K7063.D K9637-P-D(7) SA Cl5(96) 18051
SK1085.S K7064.D JM71 CCV Cl5(96) 19950
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MK1084.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SK1084.S K7007.D JM67 CS Cl6(161) 12533
SK1084.S K7008.D JM68 CS Cl6(161) 12766
SK1084.S K7009.D JM69 CS Cl6(161) 14809
SK1084.S K7010.D JM70 CS Cl6(161) 16431
SK1084.S K7011.D JM71 CS Cl6(161) 16328
SK1084.S K7012.D JM72 CS Cl6(161) 17340

L3 14809
(+) 29618
(-) 7405

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SK1084.S K7013.D JG69 ICC ICC Cl6(161) 16965
SK1085.S K7042.D JM70 CCV Cl6(161) 11811
SK1085.S K7043.D K9618-P-D(7) SA Cl6(161) 12965
SK1085.S K7044.D K9619-P-D(7) SA Cl6(161) 12033
SK1085.S K7045.D K9620-P-D(7) SA Cl6(161) 12780
SK1085.S K7046.D K9621-P-D(7) SA Cl6(161) 12911
SK1085.S K7047.D K9622-P-D(7) SA Cl6(161) 12684
SK1085.S K7048.D K9623-P-D(7) SA Cl6(161) 12571
SK1085.S K7049.D K9624-P-D(7) SA Cl6(161) 12503
SK1085.S K7050.D K9625-P-D(7) SA Cl6(161) 12390
SK1085.S K7053.D JM70 CCV Cl6(161) 13100
SK1085.S K7054.D K9628-P-D(7) SA Cl6(161) 11549
SK1085.S K7055.D K9629-P-D(7) SA Cl6(161) 11922
SK1085.S K7058.D K9632-P-D(7) SA Cl6(161) 11838
SK1085.S K7060.D K9634-P-D(7) SA Cl6(161) 12031
SK1085.S K7061.D K9635-P-D(7) SA Cl6(161) 11957
SK1085.S K7062.D K9636-P-D(7) SA Cl6(161) 12106
SK1085.S K7063.D K9637-P-D(7) SA Cl6(161) 12333
SK1085.S K7064.D JM71 CCV Cl6(161) 13759
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MW0399.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SW0399.S W9161.D JJ48 CS Cl5(96) 21033
SW0399.S W9162.D JJ49 CS Cl5(96) 20083
SW0399.S W9163.D JJ50 CS Cl5(96) 19825
SW0399.S W9164.D JJ51 CS Cl5(96) 19072
SW0399.S W9165.D JJ52 CS Cl5(96) 20210
SW0399.S W9166.D JJ53 CS Cl5(96) 18681

L3 19825
(+) 39650
(-) 9913

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SW0399.S W9183.D JJ52 CCV Cl5(96) 21789
SW0399.S W9184.D CM915PB-P(0) PB Cl5(96) 17394
SW0399.S W9185.D CM916LCS-P(0) LCS Cl5(96) 10492
SW0399.S W9186.D CM917LCSD-P(0) LCSD Cl5(96) 8714 <
SW0399.S W9187.D K9618-P(2) SA Cl5(96) 23747
SW0399.S W9188.D K9619-P(2) SA Cl5(96) 40222 >
SW0399.S W9189.D K9620-P(2) SA Cl5(96) 20950
SW0399.S W9190.D K9621-P(2) SA Cl5(96) 21608
SW0399.S W9191.D K9622-P(2) SA Cl5(96) 20217
SW0399.S W9192.D JJ51 CCV Cl5(96) 20469
SW0399.S W9193.D K9623-P(2) SA Cl5(96) 29474
SW0399.S W9194.D K9624-P(2) SA Cl5(96) 22018
SW0399.S W9195.D K9625-P(2) SA Cl5(96) 27313
SW0399.S W9196.D K9626-P(2) SA Cl5(96) 18264
SW0399.S W9197.D K9627-P(2) SA Cl5(96) 18922
SW0399.S W9198.D K9631-P(2) SA Cl5(96) 21521
SW0399.S W9199.D K9632-P(2) SA Cl5(96) 19927
SW0399.S W9200.D JJ52 CCV Cl5(96) 38902
SW0399.S W9201.D K9633-P(2) SA Cl5(96) 20917
SW0399.S W9202.D K9634-P(2) SA Cl5(96) 26028
SW0399.S W9203.D K9635-P(2) SA Cl5(96) 63332 >
SW0399.S W9204.D K9636-P(2) SA Cl5(96) 21421
SW0399.S W9205.D K9637-P(2) SA Cl5(96) 39261
SW0399.S W9206.D K9628-P(2) SA Cl5(96) 16634
SW0399.S W9207.D K9629-P(2) SA Cl5(96) 44131 >
SW0399.S W9208.D K9630-P(2) SA Cl5(96) 16936
SW0399.S W9209.D JJ51 CCV Cl5(96) 15652
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0368

METHOD: MW0399.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SW0399.S W9161.D JJ48 CS Cl6(161) 14960
SW0399.S W9162.D JJ49 CS Cl6(161) 13783
SW0399.S W9163.D JJ50 CS Cl6(161) 13727
SW0399.S W9164.D JJ51 CS Cl6(161) 12904
SW0399.S W9165.D JJ52 CS Cl6(161) 14006
SW0399.S W9166.D JJ53 CS Cl6(161) 12921

L3 13727
(+) 27454
(-) 6864

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SW0399.S W9183.D JJ52 CCV Cl6(161) 15367
SW0399.S W9184.D CM915PB-P(0) PB Cl6(161) 13481
SW0399.S W9185.D CM916LCS-P(0) LCS Cl6(161) 7267
SW0399.S W9186.D CM917LCSD-P(0) LCSD Cl6(161) 6061 <
SW0399.S W9187.D K9618-P(2) SA Cl6(161) 7090
SW0399.S W9188.D K9619-P(2) SA Cl6(161) 5694 <
SW0399.S W9189.D K9620-P(2) SA Cl6(161) 5864 <
SW0399.S W9190.D K9621-P(2) SA Cl6(161) 5455 <
SW0399.S W9191.D K9622-P(2) SA Cl6(161) 6005 <
SW0399.S W9192.D JJ51 CCV Cl6(161) 14965
SW0399.S W9193.D K9623-P(2) SA Cl6(161) 6030 <
SW0399.S W9194.D K9624-P(2) SA Cl6(161) 5623 <
SW0399.S W9195.D K9625-P(2) SA Cl6(161) 4808 <
SW0399.S W9196.D K9626-P(2) SA Cl6(161) 5891 <
SW0399.S W9197.D K9627-P(2) SA Cl6(161) 107687 >
SW0399.S W9198.D K9631-P(2) SA Cl6(161) 6029 <
SW0399.S W9199.D K9632-P(2) SA Cl6(161) 191190 >
SW0399.S W9200.D JJ52 CCV Cl6(161) 28746 >
SW0399.S W9201.D K9633-P(2) SA Cl6(161) 5573 <
SW0399.S W9202.D K9634-P(2) SA Cl6(161) 6510 <
SW0399.S W9203.D K9635-P(2) SA Cl6(161) 4979 <
SW0399.S W9204.D K9636-P(2) SA Cl6(161) 5379 <
SW0399.S W9205.D K9637-P(2) SA Cl6(161) 4464 <
SW0399.S W9206.D K9628-P(2) SA Cl6(161) 4698 <
SW0399.S W9207.D K9629-P(2) SA Cl6(161) 3716 <
SW0399.S W9208.D K9630-P(2) SA Cl6(161) 4896 <
SW0399.S W9209.D JJ51 CCV Cl6(161) 11581
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DFTPP

  Data File : G:\F\DATA\SF0909\F4205.D                     Vial: 1
  Acq On    : 15 Sep 2017   1:33 pm                    Operator: LMG
  Sample    : JJ95                                     Inst    : Inst. F
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\F\DATA\MF0909.M (RTE Integrator)
  Title    : PCB-QNF NBH
  Standard Mult: NA
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AutoFind: Scans 1909, 1910, 1911; Background Corrected with Scan 1891

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  32.9  |    40221 |   PASS    |
|   68   |    69   |  0.00  |     2  |   1.9  |     1126 |   PASS    |
|   70   |    69   |  0.00  |     2  |   1.0  |      604 |   PASS    |
|  127   |   198   |    10  |    80  |  56.1  |    68687 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   122400 |   PASS    |
|  199   |   198   |     5  |     9  |   6.8  |     8306 |   PASS    |
|  275   |   198   |    10  |    60  |  37.6  |    46032 |   PASS    |
|  365   |   198   |     1  |   1000  |  11.8  |    14420 |   PASS    |
|  441   |   442   |  0.01  |    24  |  14.9  |    18286 |   PASS    |
|  442   |   198   |    50  |   1000  | 100.2  |   122605 |   PASS    |
|  443   |   442   |    15  |    24  |  17.0  |    20904 |   PASS    |
----------------------------------------------------------------------

F4205.D  MF0909.M     Mon Sep 18 11:45:18 2017  040221CFS
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DFTPP

  Data File : G:\K\DATA\SK1084\K7006.D                     Vial: 1
  Acq On    : 14 Sep 2017   3:31 pm                    Operator: MM
  Sample    : JJ95                                     Inst    : Inst K
  Misc      : 5-315 TUNE                               Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\K\DATA\MK1084.M (RTE Integrator)
  Title    : PCB
  Standard Mult: 1.000 ( )
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AutoFind: Scans 1442, 1443, 1444; Background Corrected with Scan 1426

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  36.7  |    41792 |   PASS    |
|   68   |    69   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|   70   |    69   |  0.00  |     2  |   1.3  |      555 |   PASS    |
|  127   |   198   |    10  |    80  |  45.1  |    51349 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.1  |      168 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   113925 |   PASS    |
|  199   |   198   |     5  |     9  |   5.7  |     6509 |   PASS    |
|  275   |   198   |    10  |    60  |  22.0  |    25093 |   PASS    |
|  365   |   198   |     1  |   1000  |   4.3  |     4936 |   PASS    |
|  441   |   442   |  0.01  |    24  |  14.5  |    20256 |   PASS    |
|  442   |   198   |    50  |   1000  | 122.9  |   140042 |   PASS    |
|  443   |   442   |    15  |    24  |  18.2  |    25481 |   PASS    |
----------------------------------------------------------------------

K7006.D  MK1084.M     Tue Sep 19 18:09:05 2017  040221CFS
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DFTPP

  Data File : G:\K\DATA\SK1085\K7041.D                     Vial: 2
  Acq On    : 18 Sep 2017   1:53 pm                    Operator: LMG
  Sample    : JJ95                                     Inst    : Inst K
  Misc      : 5-315 TUNE                               Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\K\DATA\MK1084.M (RTE Integrator)
  Title    : PCB
  Standard Mult: 1.000 ( )
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AutoFind: Scans 1440, 1441, 1442; Background Corrected with Scan 1422

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  35.9  |    35301 |   PASS    |
|   68   |    69   |  0.00  |     2  |   1.4  |      483 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.7  |      241 |   PASS    |
|  127   |   198   |    10  |    80  |  46.4  |    45613 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |    98314 |   PASS    |
|  199   |   198   |     5  |     9  |   5.6  |     5490 |   PASS    |
|  275   |   198   |    10  |    60  |  23.2  |    22792 |   PASS    |
|  365   |   198   |     1  |   1000  |   4.4  |     4369 |   PASS    |
|  441   |   442   |  0.01  |    24  |  15.7  |    18984 |   PASS    |
|  442   |   198   |    50  |   1000  | 122.7  |   120642 |   PASS    |
|  443   |   442   |    15  |    24  |  16.0  |    19288 |   PASS    |
----------------------------------------------------------------------
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DFTPP

  Data File : G:\W\DATA\SW0399\W9160.D                     Vial: 1
  Acq On    : 15 Sep 2017  11:19 am                    Operator: LMG
  Sample    : JJ95                                     Inst    : Inst. W
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\W\DATA\MW0399A.M (RTE Integrator)
  Title    : PRC 
  Standard Mult: NA
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AutoFind: Scans 2110, 2111, 2112; Background Corrected with Scan 2094

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  35.3  |    45952 |   PASS    |
|   68   |    69   |  0.00  |     2  |   1.8  |     1269 |   PASS    |
|   70   |    69   |  0.00  |     2  |   1.0  |      727 |   PASS    |
|  127   |   198   |    10  |    80  |  50.3  |    65538 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.4  |      463 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   130218 |   PASS    |
|  199   |   198   |     5  |     9  |   8.2  |    10722 |   PASS    |
|  275   |   198   |    10  |    60  |  28.8  |    37530 |   PASS    |
|  365   |   198   |     1  |   1000  |   6.4  |     8327 |   PASS    |
|  441   |   442   |  0.01  |    24  |  14.1  |    22632 |   PASS    |
|  442   |   198   |    50  |   1000  | 123.5  |   160832 |   PASS    |
|  443   |   442   |    15  |    24  |  19.5  |    31352 |   PASS    |
----------------------------------------------------------------------

W9160.D  MW0399A.M     Tue Sep 19 18:07:42 2017  
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WORK/QUALITY ASSURANCE PROJECT PLAN

1.0 GENERAL PROJECT INFORMATION

Project Title: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Client: USACE/NAE
696 Virginia Road

USA

Client Contact Information: Peter Hugh
Engineering Technical Lead
(978) 318-8452(V)
NA
NA

Concord, MA   01742

Effective Date of QAPP: 8/21/2017

Version Number: 100043429(S)-12

Project Manager: Peven-McCarthy, Carole

Deliverable Due Date: 9/13/2017

Laboratory Task Manager: Peven-McCarthy, Carole

2.0 SCOPE OF WORK

Overview: Analysis of exposed PEDs to monitor dissolved concentrations of PCB 
congeners in porewater and surface water.  Activity ID:  17T6AVX

Matrix: Soil/Sediment

2.1 TECHNICAL APPROACH

2.1.1 Sample Receipt, Storage, and Handling

Storage Directions: Store refrigerated (up to 14 days from collection) or frozen (up to 1 year) 
until extraction.

Sub_Sampling: Yes

Procedures: PM will lead PED splitting.  Each PED will be split into ~4 sections based 
on PM directives.  Each section will receive a unique ID.
Photograph each PED during inspection prior to cleaning.

Contact: NA

Comment: NA

The list of samples for this project plan are presented in Attachment 1.
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WORK/QUALITY ASSURANCE PROJECT PLAN

Archiving: Frozen storage.

Disposal: Standard

2.1.2 Sample Preparation

Samples 
Expected: 

49

Samples 
Per Batch:

20

Batches 
Expected:

3

Table 1: Quality Control Samples

Batch quality control samples are defined in Table 1.

22 PEDs, 2 samples generated from each - 44 field samples,
4 background PED (2 per each set of 20 PED prepared)
1 PED trip blank

IRAD samples:

Target samples are presented in Attachment 1.

Type: Description: Count: Rgt: Comment:Reference:

PB Laboratory control reagent blank. 1 per 
batch

-- NA

LCS Laboratory Control Sample 1 per 
batch

No use clean PED for LCS and LCSDNA

LCSD Laboratory Control Sample Duplicate 1 per 
batch

No use clean PED for LCS and LCSDNA

2.1.3 Extraction/Preparation

2.1.3.1 Extraction

SOP Title: Soil/Sediment Extraction for Trace Level Semi-Volatile Organic 
Contaminant Analysis

Sample Size: 1 g

Deviations: 1 g weight is a place holder - an estimate of the weight of the fraction of 
the PED.

After extraction, dry and weigh the PEDs recording weight to 5 decimal 
places.  

Use undeployed PEDs for LCS and LCSD.  They do not necessarily have 

SOP No.-Rev: 5-192-15

SIS and LCS/MS Compounds: Defined in Table 2.

Page 2 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

None.

2.1.3.2 Cleanup

Table 2: SIS and LCS/MS Spiking Level

to be spiked with PRCs.

Extract in hexane.

Comments: - PM will inspect PEDs and advise prep staff if samples need to be cleaned 
of biofilm before extraction.  Cleaning will be performed by gently wiping 
PED with Kimwipe and/or rinsing with Milli-Q water. 

- Photograph each PED prior to processing.

- PED will be removed from frame by cutting with a clean straight edge 
knife.  Only the exposed portion of the PED will be extracted.
  
- The PEDs will be cut at the sediment water interface. Consult with PM 
before cutting PEDs. 6" above and below the interface will be extracted.  
The remainder will be archived frozen.  (Each PED will be split into 4 
unique sections; two analyzed, two archived.)  New IDs will be assigned to 
each sample section.

1)

SOP Title: Alumina Cleanup of Environmental Sample Extracts

Deviations: none

SOP No.-Rev: 5-329-07

Comments: none

2)

SOP Title: Removal (cleanup) of Sulfur from Environmental Sample Extracts

Deviations: NA

SOP No.-Rev: 5-328-04

Comments: NA

Standard ContentsStandard Type Volume 
(uL)

CommentSpike Amount (ng)

JC21PCB SIS 50 uL NA~ 50 ngSIS
JG57PCB LCS Spiking 

Solution
100 uL NA~ 50 ngLCS/MS

Page 3 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

Table 3: RIS Spiking Level

RIS spiking levels are presented in Table 3.

3)

SOP Title: Size Exclusion HPLC Cleanup of Environmental Sample Extracts

Deviations: Consult with PM after alumina cleanup.  If extracts do not appear to be 
heavily laiden with matrix, GPC will not be performed.

SOP No.-Rev: 5-191-11

Comments: none

Standard ContentsStandard Type Volume 
(uL)

CommentSpike Amount (ng)

JD51PCB IS 50 uL NA~ 50 ngRIS

Extract PIV (uL): 500

2.1.4 Instrumental Analysis

The list of analytes along with data quality criteria are presented in Attachment 2.

SOP_Title: Identification and Quantification of Polychlorinated Biphenyl Congeners 
(PCBs),PCB Homologues, and Chlorinated Pesticides by Gas 
Chromatography / Mass Specroscopy in the Selected Ion Monitoring 
(SIM) Mode

Deviations: Generate separate standards and calibration curve for PRCs.

Reporting in ng/kg (NOTE TO LAB REVIEWERS - what conversion in 
test code?)

SOP_No-Rev: 5-315-111)

Comments: Quadratic calibration curve fitting (not forced).

2.2. DELIVERABLES

Comments: New Bedford Harbor EDD required.

Deliverables Due: 9/13/2017

LIMS Reports: Yes

Histograms: No

Excel Tables: Yes

EICs: No

Chromatograms: No

EDDs: Yes

Page 4 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

Table 4: Project Team and Roles

4.0 ORGANIZATION AND COMMUNICATION

5.0 SCHEDULE

Table 5. Schedule of Laboratory Activities

The project team is defined in Table 4. Supervisors may make substitutions with Project Manager concurrence.

A kick-off meeting will be held to discuss project scope and goals.

4.1 ORGANIZATION

4.2 COMMUNICATION

The project schedule is presented in Table 5.

Full data package (pdf) required for external validation.
Detailed quant reports are not required.

RoleStaff Member Comment
Project ManagerLisa F. Lefkovitz NA
Sample PreparationSamuel A. Guimaraes NA
GC/MS AnalysisRichard P. Restucci Jr NA
Sample CustodyMatt D. Schumitz NA
Quality Control OfficerCarla R. Devine NA

Activity: Start Date: End Date: TAT 
(days):

Comment:

Sample Receipt 08/11/2017 08/11/2017 0 NA

Sample Preparation 08/11/2017 08/23/2017 12 NA

Instrument Analysis 08/17/2017 09/07/2017 21 NA

Quality Control Review 09/11/2017 09/12/2017 1 NA

Final Data Reporting 09/12/2017 09/12/2017 0 NA

3.0 QUALITY

The Method Quality Objectives are defined in Attachment 3.

Page 5 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

6.0 BUDGET

Table 6. Labor Budget (Laboratory Analytical Task)

The labor budget for the analytical task is presented in Table 6.

Labor Activity: Hours/ 
Batch:

Batches: Total 
Hours:

Comment:

Sample Receipt 3 3 9 Note:  The third batch will contain 4 field samples.  
The associated IR&D samples can be included with 
these samples for efficiency.

Extraction 32
Sample Preparation 40 3 120 NA

glassware 8

Instrument Analysis 40 3 120 NA

Quality Control Review 4 3 12 NA

Final Data Reporting 2 3 6 NA

7.0 STAFF DEVELOPMENT

Page 6 of 19100043429(S)-12
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 1: Target Samples

Shipment: SHP-170822-02

Status: Approved

Description: NBH Aerovox

Range: K9598-K9642

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9598 P-17G-ADP-GG-05 SW 08/14/2017 12:00 am PED F0114 (NA)1

K9599 P-17G-ADP-G5-05 PW 08/14/2017 12:00 am PED F0114 (NA)2

K9600 P-17G-ADP-JJ-07 SW 08/14/2017 12:00 am PED F0114 (NA)3

K9601 P-17G-ADP-JJ-07 PW 08/14/2017 12:00 am PED F0114 (NA)4

K9602 P-17G-ADP-DD-09 SW 08/14/2017 12:00 am PED F0114 (NA)5

K9603 P-17G-ADP-DD-09 PW 08/14/2017 12:00 am PED F0114 (NA)6

K9604 P-17G-ADP-FF-07 SW 08/14/2017 12:00 am PED F0114 (NA)7

K9605 P-17G-ADP-FF-07 PW 08/14/2017 12:00 am PED F0114 (NA)8

K9606 P-17G-ADP-GG-04 SW 08/14/2017 12:00 am PED F0114 (NA)9

K9607 P-17G-ADP-GG-04 PW 08/14/2017 12:00 am PED F0114 (NA)10

K9608 P-17G-ADP-HH-07 SW 08/14/2017 12:00 am PED F0114 (NA)11

K9609 P-17G-ADP-HH-07 PW 08/14/2017 12:00 am PED F0114 (NA)12

K9610 P-17G-ADP-EE-04 SW 08/14/2017 12:00 am PED F0114 (NA)13

K9611 P-17G-ADP-EE-04 PW 08/14/2017 12:00 am PED F0114 (NA)14

K9612 P-17G-ADP-JJ-05 SW 08/14/2017 12:00 am PED F0114 (NA)15

K9613 P-17G-ADP-JJ-05 PW 08/14/2017 12:00 am PED F0114 (NA)16

K9614 P-17G-ADP-DD-04 SW 08/14/2017 12:00 am PED F0114 (NA)17

K9615 P-17G-ADP-DD-04 PW 08/14/2017 12:00 am PED F0114 (NA)18

K9616 P-17G-ADP-FF-04 SW 08/14/2017 12:00 am PED F0114 (NA)19

K9617 P-17G-ADP-FF-04 PW 08/14/2017 12:00 am PED F0114 (NA)20

K9618 P-17G-ADP-CC-07 SW 08/14/2017 12:00 am PED F0114 (NA)21

K9619 P-17G-ADP-CC-07 PW 08/14/2017 12:00 am PED F0114 (NA)22

K9620 P-17G-ADP-DD-05 SW 08/14/2017 12:00 am PED F0114 (NA)23

K9621 P-17G-ADP-DD-05 PW 08/14/2017 12:00 am PED F0114 (NA)24

K9622 P-17G-ADP-CC-04 SW 08/14/2017 12:00 am PED F0114 (NA)25

K9623 P-17G-ADP-CC-04 PW 08/14/2017 12:00 am PED F0114 (NA)26

K9624 P-17G-ADP-LL-03 SW 08/14/2017 12:00 am PED F0114 (NA)27

K9625 P-17G-ADP-LL-03 PW 08/14/2017 12:00 am PED F0114 (NA)28

K9626 P-17G-ADP-JJ-03 SW 08/14/2017 12:00 am PED F0114 (NA)29

K9627 P-17G-ADP-JJ-03 PW 08/14/2017 12:00 am PED F0114 (NA)30

K9628 P-17G-ADP-BB-05 SW 08/14/2017 12:00 am PED F0114 (NA)31

K9629 P-17G-ADP-BB-05 PW 08/14/2017 12:00 am PED F0114 (NA)32

K9630 P-17G-ADP-BB-07 SW 08/14/2017 12:00 am PED F0114 (NA)33

K9631 P-17G-ADP-BB-07 PW 08/14/2017 12:00 am PED F0114 (NA)34

K9632 P-17G-ADP-LL-02 SW 08/14/2017 12:00 am PED F0114 (NA)35

K9633 P-17G-ADP-LL-02 PW 08/14/2017 12:00 am PED F0114 (NA)36

K9634 P-17G-ADP-HH-05 SW 08/14/2017 12:00 am PED F0114 (NA)37

K9635 P-17G-ADP-HH-05 PW 08/14/2017 12:00 am PED F0114 (NA)38

K9636 P-17G-ADP-DD-07 SW 08/14/2017 12:00 am PED F0114 (NA)39

K9637 P-17G-ADP-DD-07 PW 08/14/2017 12:00 am PED F0114 (NA)40

K9638 P-17G-ADP-CC-05 SW 08/14/2017 12:00 am PED F0114 (NA)41
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WORK/QUALITY ASSURANCE PROJECT PLAN

Shipment: SHP-170822-02

Status: Approved

Description: NBH Aerovox

Range: K9598-K9642

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9639 P-17G-ADP-CC-05 PW 08/14/2017 12:00 am PED F0114 (NA)42

K9640 P-17G-ADP-FF-05 SW 08/14/2017 12:00 am PED F0114 (NA)43

K9641 P-17G-ADP-FF-05 PW 08/14/2017 12:00 am PED F0114 (NA)44

K9642 TB-081417-01 08/14/2017 12:00 am PED F0114 (NA)45

Shipment: SHP-170823-01

Status: Approved

Description: PED Blanks

Range: K9645-K9650

Comment: NA

BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:No:

K9645 170628AS017 06/28/2017 12:00 am PED F0117 (NA)1

K9646 170628AS018 06/28/2017 12:00 am PED F0117 (NA)2

K9649 170628BS017 06/28/2017 12:00 am PED F0117 (NA)3

K9650 170628BS018 06/28/2017 12:00 am PED F0117 (NA)4
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Description: PCB by GC/MS SIM

Matrix: S - Solid Samples, like soil or sediment, prepared and anlyzed under the same 
class of detection limits.

SOP Reference: 5-315 - Identification and Quantification of Polychlorinated Biphenyl 
Congeners (PCBs),PCB Homologues, and Chlorinated Pesticides by Gas 
Chromatography / Mass Specroscopy in the Selected Ion Monitoring (SIM) 
Mode

Detection Limit Study: 5-315-2015-ssMDL-SF

Standard Report: Standard Result Report

Result Units: ng/g

MQO Criteria USACE/NBH

DL_Flag: U

RL_Flag: J

PB_Flag: B

DIL_Flag: D

HT_Flag: T

Unit Conversion: (none)

Weight Basis: DRY

Standard Basis: RIS

Oil Weight Basis: No

Result Format: Significant Figure

# of Figures/Digits: 3

Oil Weight Source: Oil Weight

U-Value Substition: ND=MDL

Holding Times 
(days)

Sample: 14

Extract: 40

Frozen: 365

Instrument: GCMS

Histograms: No

Method Specific Reporting

ECD_Reporting: No

Data Flags

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl1(1) T Cl5(96) Cl3(34)1 Cl1(1) NoYes

Cl1(3) T Cl5(96) Cl3(34)2 Cl1(3) NoYes

Cl2(4) T Cl5(96) Cl3(34)3 Cl2(4) NoYes

Cl2(5) T Cl5(96) Cl3(34)4 Cl2(5) NoYes

Cl2(6) T Cl5(96) Cl3(34)5 Cl2(6) NoYes

Cl2(7) T Cl5(96) Cl3(34)6 Cl2(7) NoYes

Cl2(8) T Cl5(96) Cl3(34)7 Cl2(8) NoYes

Cl2(9) T Cl5(96) Cl3(34)8 Cl2(9) NoYes

Cl2(11) T Cl5(96) Cl3(34)9 Cl2(11) NoYes

Cl2(12) T Cl5(96) Cl3(34)10 Cl2(12) NoYes

Cl2(13) T Cl5(96) Cl3(34)11 Cl2(13) NoYes

Cl2(15) T Cl5(96) Cl3(34)12 Cl2(15) NoYes

Cl3(16) T Cl5(96) Cl3(34)13 Cl3(16) NoYes

Cl3(17) T Cl5(96) Cl3(34)14 Cl3(17) NoYes

Cl3(18) T Cl5(96) Cl3(34)15 Cl3(18) NoYes

Cl3(19) T Cl5(96) Cl3(34)16 Cl3(19) NoYes

Cl3(22) T Cl5(96) Cl3(34)17 Cl3(22) NoYes

Cl3(24) T Cl5(96) Cl3(34)18 Cl3(24) NoYes

Page 9 of 19100043429(S)-12

9 of 71

BAJUllE 
It can be done 



WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl3(25) T Cl5(96) Cl3(34)19 Cl3(25) NoYes

Cl3(26) T Cl5(96) Cl3(34)20 Cl3(26) NoYes

Cl3(27) T Cl5(96) Cl3(34)21 Cl3(27) NoYes

Cl3(28) T Cl5(96) Cl3(34)22 Cl3(28) NoYes

Cl3(30) T Cl5(96) Cl3(34)23 Cl3(30) NoYes

Cl3(31) T Cl5(96) Cl3(34)24 Cl3(31) NoYes

Cl3(32) T Cl5(96) Cl3(34)25 Cl3(32) NoYes

Cl3(33) T Cl5(96) Cl3(34)26 Cl3(33) NoYes

Cl3(37) T Cl5(96) Cl3(34)27 Cl3(37) NoYes

Cl4(40) T Cl5(96) Cl3(34)28 Cl4(40) NoYes

Cl4(41) T Cl5(96) Cl3(34)29 Cl4(41) NoYes

Cl4(42) T Cl5(96) Cl3(34)30 Cl4(42) NoYes

Cl4(43) T Cl5(96) Cl3(34)31 Cl4(43) NoYes

Cl4(44) T Cl5(96) Cl3(34)32 Cl4(44) NoYes

Cl4(45) T Cl5(96) Cl3(34)33 Cl4(45) NoYes

Cl4(46) T Cl5(96) Cl3(34)34 Cl4(46) NoYes

Cl4(47) T Cl5(96) Cl3(34)35 Cl4(47) NoYes

Cl4(48) T Cl5(96) Cl3(34)36 Cl4(48) NoYes

Cl4(49) T Cl5(96) Cl3(34)37 Cl4(49) NoYes

Cl4(50) T Cl5(96) Cl3(34)38 Cl4(50) NoYes

Cl4(51) T Cl5(96) Cl3(34)39 Cl4(51) NoYes

Cl4(52) T Cl5(96) Cl3(34)40 Cl4(52) NoYes

Cl4(53) T Cl5(96) Cl3(34)41 Cl4(53) NoYes

Cl4(54) T Cl5(96) Cl3(34)42 Cl4(54) NoYes

Cl4(56) T Cl5(96) Cl3(34)43 Cl4(56) NoYes

Cl4(60) T Cl6(161) Cl6(152)44 Cl4(60) NoYes

Cl4(63) T Cl5(96) Cl3(34)45 Cl4(63) NoYes

Cl4(64) T Cl5(96) Cl3(34)46 Cl4(64) NoYes

Cl4(66) T Cl5(96) Cl3(34)47 Cl4(66) NoYes

Cl4(67) T Cl5(96) Cl3(34)48 Cl4(67) NoYes

Cl4(70) T Cl5(96) Cl3(34)49 Cl4(70) NoYes

Cl4(71) T Cl5(96) Cl3(34)50 Cl4(71) NoYes

Cl4(74) T Cl5(96) Cl3(34)51 Cl4(74) NoYes

Cl4(75) T Cl5(96) Cl3(34)52 Cl4(75) NoYes

Cl4(77) T Cl6(161) Cl6(152)53 Cl4(77) NoYes

Cl4(80) T Cl5(96) Cl3(34)54 Cl4(80) NoYes

Cl4(81) T Cl6(161) Cl6(152)55 Cl4(81) NoYes

Cl5(82) T Cl6(161) Cl6(152)56 Cl5(82) NoYes

Cl5(83) T Cl6(161) Cl6(152)57 Cl5(83) NoYes

Cl5(84) T Cl5(96) Cl3(34)58 Cl5(84) NoYes

Cl5(85) T Cl6(161) Cl6(152)59 Cl5(85) NoYes

Cl5(87) T Cl6(161) Cl6(152)60 Cl5(87) NoYes

Cl5(91) T Cl5(96) Cl3(34)61 Cl5(91) NoYes

Cl5(92) T Cl5(96) Cl3(34)62 Cl5(92) NoYes

Cl5(95) T Cl5(96) Cl3(34)63 Cl5(95) NoYes

Cl5(97) T Cl6(161) Cl6(152)64 Cl5(97) NoYes
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl5(99) T Cl6(161) Cl6(152)65 Cl5(99) NoYes

Cl5(100) T Cl5(96) Cl3(34)66 Cl5(100) NoYes

Cl5(101) T Cl5(96) Cl3(34)67 Cl5(101) NoYes

Cl5(104) T Cl5(96) Cl3(34)68 Cl5(104) NoYes

Cl5(105) T Cl6(161) Cl6(152)69 Cl5(105) NoYes

Cl5(110) T Cl6(161) Cl6(152)70 Cl5(110) NoYes

Cl5(114) T Cl6(161) Cl6(152)71 Cl5(114) NoYes

Cl5(115) T Cl6(161) Cl6(152)72 Cl5(115) NoYes

Cl5(118) T Cl6(161) Cl6(152)73 Cl5(118) NoYes

Cl5(123) T Cl6(161) Cl6(152)74 Cl5(123) NoYes

Cl5(124) T Cl6(161) Cl6(152)75 Cl5(124) NoYes

Cl5(125) T Cl6(161) Cl6(152)76 Cl5(125) NoYes

Cl5(126) T Cl6(161) Cl6(152)77 Cl5(126) NoYes

Cl5(127) T Cl6(161) Cl6(152)78 Cl5(127) NoYes

Cl6(128) T Cl6(161) Cl6(152)79 Cl6(128) NoYes

Cl6(130) T Cl6(161) Cl6(152)80 Cl6(130) NoYes

Cl6(131) T Cl6(161) Cl6(152)81 Cl6(131) NoYes

Cl6(134) T Cl6(161) Cl6(152)82 Cl6(134) NoYes

Cl6(135) T Cl6(161) Cl6(152)83 Cl6(135) NoYes

Cl6(136) T Cl6(161) Cl6(152)84 Cl6(136) NoYes

Cl6(137) T Cl6(161) Cl6(152)85 Cl6(137) NoYes

Cl6(138) T Cl6(161) Cl6(152)86 Cl6(138) NoYes

Cl6(139) T Cl6(161) Cl6(152)87 Cl6(139) NoYes

Cl6(140) T Cl6(161) Cl6(152)88 Cl6(140) NoYes

Cl6(141) T Cl6(161) Cl6(152)89 Cl6(141) NoYes

Cl6(144) T Cl6(161) Cl6(152)90 Cl6(144) NoYes

Cl6(146) T Cl6(161) Cl6(152)91 Cl6(146) NoYes

Cl6(149) T Cl6(161) Cl6(152)92 Cl6(149) NoYes

Cl6(151) T Cl6(161) Cl6(152)93 Cl6(151) NoYes

Cl6(153) T Cl6(161) Cl6(152)94 Cl6(153) NoYes

Cl6(154) T Cl6(161) Cl6(152)95 Cl6(154) NoYes

Cl6(155) T Cl5(96) Cl3(34)96 Cl6(155) NoYes

Cl6(156) T Cl6(161) Cl6(152)97 Cl6(156) NoYes

Cl6(157) T Cl6(161) Cl6(152)98 Cl6(157) NoYes

Cl6(158) T Cl6(161) Cl6(152)99 Cl6(158) NoYes

Cl6(163) T Cl6(161) Cl6(152)100 Cl6(163) NoYes

Cl6(164) T Cl6(161) Cl6(152)101 Cl6(164) NoYes

Cl6(166) T Cl6(161) Cl6(152)102 Cl6(166) NoYes

Cl6(167) T Cl6(161) Cl6(152)103 Cl6(167) NoYes

Cl6(169) T Cl6(161) Cl6(152)104 Cl6(169) NoYes

Cl7(170) T Cl6(161) Cl6(152)105 Cl7(170) NoYes

Cl7(171) T Cl6(161) Cl6(152)106 Cl7(171) NoYes

Cl7(172) T Cl6(161) Cl6(152)107 Cl7(172) NoYes

Cl7(173) T Cl6(161) Cl6(152)108 Cl7(173) NoYes

Cl7(174) T Cl6(161) Cl6(152)109 Cl7(174) NoYes

Cl7(175) T Cl6(161) Cl6(152)110 Cl7(175) NoYes
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Analyte: Type RIS SISNo: Report Name: Graph:Hidden:

Cl7(176) T Cl6(161) Cl6(152)111 Cl7(176) NoYes

Cl7(177) T Cl6(161) Cl6(152)112 Cl7(177) NoYes

Cl7(178) T Cl6(161) Cl6(152)113 Cl7(178) NoYes

Cl7(179) T Cl6(161) Cl6(152)114 Cl7(179) NoYes

Cl7(180) T Cl6(161) Cl6(152)115 Cl7(180) NoYes

Cl7(183) T Cl6(161) Cl6(152)116 Cl7(183) NoYes

Cl7(184) T Cl6(161) Cl6(152)117 Cl7(184) NoYes

Cl7(185) T Cl6(161) Cl6(152)118 Cl7(185) NoYes

Cl7(187) T Cl6(161) Cl6(152)119 Cl7(187) NoYes

Cl7(188) T Cl6(161) Cl6(152)120 Cl7(188) NoYes

Cl7(189) T Cl6(161) Cl6(152)121 Cl7(189) NoYes

Cl7(190) T Cl6(161) Cl6(152)122 Cl7(190) NoYes

Cl7(191) T Cl6(161) Cl6(152)123 Cl7(191) NoYes

Cl7(193) T Cl6(161) Cl6(152)124 Cl7(193) NoYes

Cl8(194) T Cl6(161) Cl6(152)125 Cl8(194) NoYes

Cl8(195) T Cl6(161) Cl6(152)126 Cl8(195) NoYes

Cl8(197) T Cl6(161) Cl6(152)127 Cl8(197) NoYes

Cl8(198) T Cl6(161) Cl6(152)128 Cl8(198) NoYes

Cl8(199) T Cl6(161) Cl6(152)129 Cl8(199) NoYes

Cl8(200) T Cl6(161) Cl6(152)130 Cl8(200) NoYes

Cl8(201) T Cl6(161) Cl6(152)131 Cl8(201) NoYes

Cl8(202) T Cl6(161) Cl6(152)132 Cl8(202) NoYes

Cl8(203) T Cl6(161) Cl6(152)133 Cl8(203) NoYes

Cl8(205) T Cl6(161) Cl6(152)134 Cl8(205) NoYes

Cl9(206) T Cl6(161) Cl6(152)135 Cl9(206) NoYes

Cl9(207) T Cl6(161) Cl6(152)136 Cl9(207) NoYes

Cl9(208) T Cl6(161) Cl6(152)137 Cl9(208) NoYes

Cl10(209) T Cl6(161) Cl6(152)138 Cl10(209) NoYes

LOC 1 T Cl5(96) Cl3(34)139 LOC 1 NoYes

LOC 2 T Cl5(96) Cl3(34)140 LOC 2 NoYes

LOC 3 T Cl5(96) Cl3(34)141 LOC 3 NoYes

LOC 4 T Cl5(96) Cl3(34)142 LOC 4 NoYes

LOC 5 T Cl5(96) Cl3(34)143 LOC 5 NoYes

LOC 6 T Cl6(161) Cl6(152)144 LOC 6 NoYes

LOC 7 T Cl6(161) Cl6(152)145 LOC 7 NoYes

LOC 8 T Cl6(161) Cl6(152)146 LOC 8 NoYes

LOC 9 T Cl6(161) Cl6(152)147 LOC 9 NoYes

LOC 10 T148 LOC 10 NoYes

Cl3(38) T Cl5(96)149 Cl3(38) NoNo

Cl4(78) T Cl5(96)150 Cl4(78) NoNo

Cl4(79) T Cl5(96)151 Cl4(79) NoNo

Cl7(186) T Cl6(161)152 Cl7(186) NoNo

Cl3(34) SIS Cl5(96)1 Cl3(34) NoNo

Cl6(152) SIS Cl6(161)2 Cl6(152) NoNo

Total Analytes: 154
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

None

None

Subtract Peaks:

Sum Peaks:

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 1

Cl1(1) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl1(3) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 2

Cl2(4) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(5) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(6) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(7) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(8) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(9) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(11) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(12) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(13) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl2(15) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 3

Cl3(16) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(17) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(18) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(19) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(22) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(24) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(25) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(26) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(27) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(28) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(29) 1.000 No FIXED-ZERO Replace a non-detect with 0

Cl3(30) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(31) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(32) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(33) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(37) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl3(38) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 4

Cl4(40) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(41) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(42) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 4

Cl4(43) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(44) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(45) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(46) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(47) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(48) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(49) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(50) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(51) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(52) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(53) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(54) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(56) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(60) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(63) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(64) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(66) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(67) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(70) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(71) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(74) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(75) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(77) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(80) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(81) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl4(78) 1.000 No FIXED-ZERO Replace a non-detect with 0

Cl4(79) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 5

Cl5(82) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(83) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(84) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(85) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(87) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(91) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(92) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(95) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(97) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(99) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(100) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(101) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(104) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(105) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(110) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 5

Cl5(114) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(115) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(118) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(123) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(124) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(125) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(126) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl5(127) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 6

Cl6(128) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(130) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(131) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(134) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(135) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(136) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(137) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(138) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(139) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(140) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(141) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(144) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(146) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(149) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(151) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(153) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(154) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(155) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(156) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(157) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(158) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(163) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(164) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(166) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(167) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl6(169) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 7

Cl7(170) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(171) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(172) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(173) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(174) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 7

Cl7(175) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(176) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(177) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(178) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(179) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(180) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(183) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(184) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(185) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(187) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(188) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(189) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(190) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(191) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(193) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl7(186) 1.000 No FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 8

Cl8(194) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(195) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(197) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(198) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(199) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(200) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(201) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(202) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(203) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl8(205) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 9

Cl9(206) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl9(207) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Cl9(208) 1.000 Yes FIXED-ZERO Replace a non-detect with 0

Sum_Peak: Multiplier: Include: Comment:ND-Rule: ND-Description:

Compound: LOC 10

Cl10(209) 1.000 Yes FIXED-ZERO Replace a non-detect with 0
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WORK/QUALITY ASSURANCE PROJECT PLAN

Project Test Code Name: Master_315(PRC)

Attachment 2: Test Codes 

ICAL Acceptance Criteria:

Continuing Calibration Verification Criteria:

Independent Calibration Verification:

Mass Discrimination Criteria:

Degredation Check Criteria:

None

None

None

None

NoneCurve Fit: Limit 
Mean(%):

Mean 
Qual:

Limit 
Ind.:

Ind. 
Qual:

Min 
Points:

Points 
Qual:

Comments:

Linear NA NA 0.995 N 5 N y = Bx + C

Average RF 15 N 25 N 5 N y = Bx

Linear (0,0) NA NA 0.995 N 5 N y = Bx + 0

Quadratic NA NA 0.995 N 6 N y = Ax^2 + Bx + C

Quadratic (0,0) NA NA 0.995 N 6 N y = Ax^2 + Bx + 0

CCV Name: 5-315

Frequency 
Hrs:

Mean 
PD(%):

Individual 
PD(%):

RIS/SIS RT 
Window (min):

Area Limit 
Low(%):

Comment:Area Limit 
High(%):

24 15 25 0.25 -50 NA100(N) (N) (N) (N) (N)

ICC Name: 5-315

Mean PD 
Limit(%):

Ind. PD 
Limit(%):

RIS/SIS Window 
Limit (Secs):

Area Limit 
Low(%):

Area Limit 
High(%):

Comment:

25 25 0.25 -50 100 NA(N) (N) (N) (N)

Degredation Check Name: 5-315

DDT 
Breakdown 
Limit (%):

Endrin 
Breakdown 
Limit(%):

Total 
Breakdown 
Limit(%):

Comment:

20 20 20(N) (N) (N)
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 3: Method Quality Objectives

MQO: Acceptance Criteria Qual: Corrective Action:

MQO Application USACE/NBH

Procedural Blank Samples must be greater than five 
times the blank concentration 
(>5xPB).

B Review with Project Manager; re-analyze or 
justify results in project records.

PB Measurement 
Quality Objective

Organic results in the Procedural 
Blank are less than the ssRL (<ssRL)

N

Laboratory Control 
Sample

Recovery values 40-120%. N Review with project manager; re-analyze or 
justify reporting the results in project records.

Matrix Spike Recovery Organics 40-120%.  Analyte 
concentration in MS must be greater 
than five times reported background 
concentration.

N

Organics Results in the Target is less 
than 5 times the Original

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Matrix Spike/Spike 
Duplicate Precision

Organics results less than 30% 
Relative Percent Difference (RPD).  
Spike must be >5x background 
concentration.

N

Organics Results in the Target is less 
than 5 times the Original

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Standard Reference 
Material Accuracy

Organics Percent Difference less than 
30% from a range of certified values 
on average.  Analyte concentration 
must be greater than five times the 
Method Detection Limit (>5xMDL).

N

Organics Results in the Target is less 
than 5 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Analytical Duplicate 
Precision

Organics results less than 30% 
Relative Percent Difference (RPD).  
Concentration must be >10X the 
MDL.

N

Organics Results in the Original is 
less than 10 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Analytical Triplicate 
Precision

Organics results less than 30% 
Relative Standard Deviation (RSD).  
Concentration must be >10X the 
MDL.

N

Organics Results in the Original is 
less than 10 times the MDL

n

Review with Project Manager; re-analyze or 
justify reporting results in the project records.
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WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 3: Method Quality Objectives

MQO: Acceptance Criteria Qual: Corrective Action:

MQO Application USACE/NBH

Surrogate Compound 
Recovery

Recovery results between 40% and 
120%.

N Review with Project Manager; re-analyze or 
justify reporting results in the project records.

Control Oil RPD < 30% for at least 90% of 
analytes

N

n

Results examined by project manager, task 
leader, or subcontractor lab manager. 
Reextraction, reanalysis, or justification 
documented.

Instrument Calibration 5-315-11: R-squared greater than or 
equal to 0.995
Mean RSD less than or equal to 15%, 
Individual RSD less than or equal to 
25%

N Results examined by project manager, task 
leader, or subcontractor lab manager. 
Reextraction, reanalysis, or justification 
documented.

Independent 
Calibration Check 
Solution

5-315-11: Individual PD less than or 
equal to 25%.
Mean Percent Difference less than or 
equal to 25%.

N Review with Project Manager; re-analyze or 
justify in project records.

Continuing 
Calibration 
Verification

5-315-11: Individual PD less than or 
equal to 25%.
Mean Percent Difference less than or 
equal to 15%.

N
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BAIIEl.lE SHP-170822-02 ShpNo 

Battelle Project No: It can be done -------
.;,, W "<:<: hV0;'009 0>v'ffi'.V.:~"-, / 'll 4w4~ 

Sample Receipt Form & 

__ _ .. i'' · , -- ~·· Approved: ,■ Au:htwz,:;d ■ 

Project Number: 100043429-17T6AVX Client: USACE -----------------------
Received by: Schumitz, Matt Date/Time Received: Monday, August 21, 2017 3:15 PM 

No. of Shipping Containers: 1 

SHIPMENT 
Method of Delivery: Hand Delivered Tracking Number: na --- -- -~~-y--
coc Forms: ~ Shipped with samples D No Forms 

1 of 1 :::ardboard Bo> 

Samples 
Sample Labels: 

Container Seals: 

Condition of Samples: 

None Intact Intact Therm_2 

~ Sample labels agree with COC forms 

D Discrepancies (see Sample Custody Corrective Action Form) 

D Tape D Custody Seals D Other Seals (See sample Log) 

~ Seals intact for each shipping container 

D Seals broken (See sample log for impacted samples) 

~ Sample containers intact 

. . 
-20.0 

D Sample containers broken/leaking (See Custody Corrective Action Form) 

Temperature upon receipt (0 C): -20~--- Temperature Blank used D Yes ~ No 

(Note: If temperature upon receipt differs from required conditions, see sample log comment field) 

Samples Acidified: D Yes D No ~ Unknown 

Initial pH 5-9?: □ Yes □ No ~ NA 
If no, individual sample adjustments on the Auxiliary Sample Receipt Form 

Total Residual Chlorine Present?: 0 Yes O No ~ NA 

If yes, individual sample adjustments on the Au.xi/ia,y Sample Receipt Form 

Head Space< I% in samples for water VOC analysis: D Yes D No ~ NA 

Individual sample deviations noted on sample log 

Samples Containers: 
Samples returned in PC-grade jars: D Yes D No ~Unknown/Lot No.: JJ..n...KnQlY,=n ______ _ 

Storage Location: Custody: Freezer - F0114 (NA) BDO IDs Assigned: K9598 - K9642 

45 

Samples logged in by: Schumitz, Matt Date/Time: 08/21/2017 3:15 PM ---------------
Approved By: Approved On: 

Authorized By: Authorized On: ----------

Printed on 8/22/2017 Page 1 of 1 
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BAJIELIE ShpNo ...SJ:!e.::ll..Q~ll::.01. 

~e___d . - . . ... Battelle Project No· 

Sample Receipt Form Details Approved: ~ Ar,Jtrtori;:,:-0 • 

Project Number: 100043429·17T6AVX Client: USACE 

Received by: Schumitz, Matt Date/Time Received: Monday, August 21 , 2017 3:15 PM - . 

No. of Shipping Containers: 1 --
BDO Id: Client Sample ID: Collection Date: Login Date: Ctrs : Matrix: Temp: pH: TRC: VOC: Stored In: Loe: No: Comments: 

- ~~ 

K9598 P-17G-AC•P-GG-05 SW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114 (NA) 
K9599 P-17G-AC·P·G5·05 PW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114 (NA) 
K9600 P-17G-AC•P-JJ-07 SW 08/14/17 0:00 08/22/17 9:17 1 PED -20 NA NA NA F0114(NA) 
K9601 P·17G•AC+P-JJ-07 PW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114 (NA) 
K9602 P-17G-AC+P-DD-09 SW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114(NA) 
K9603 P-17G-AC+P-DD-09 PW 08/14/17 0:00 08/22/17 9: 17 1 PED -20 NA NA NA F0114 (NA) 
K9604 P-17G-ADP·FF-07 SW 08/14/17 0:00 08/22/17 9 17 1 PED -20 NA NA NA F0114 (NA) 
K9605 P-17G•AC1P·FF·07 PW 08/14/17 0:00 08/22/17 9: 18 1 PED ·20 NA NA NA F0114 (NA) 
K9606 P-17G•ADP-GG·04 SW 08/14/17 0:00 08/22/17 9: 18 1 PED -20 NA NA NA F0114 (NA) 
K9607 P-17G-ADP-GG·04 PW 08/14/17 0:00 08/22/17 9: 18 1 PED -20 NA NA NA F0114 (NA) 

K9608 P-17G-ADP-HH-07 SW 08/14/17 0:00 08/22/17 9:18 1 PED -20 NA NA NA F0114 (NA) 

K9609 P-17G·ADP-HH-07 PW 08/14/17 0:00 08/22/17 9: 18 1 PED ·20 NA NA NA F0114 (NA) 

K9610 P-17G-ADP-EE-04 SW 08/14/17 0:00 08/22/17 9: 18 1 PED -20 NA NA NA F0114(NA) 

K9611 P-17G-ADP-EE-04 PW 08/14/17 0:00 08/22/17 9: 19 1 PED -20 NA NA NA F0114 (NA) 

K9612 P-17G-ADP-JJ-05 SW 08/14/17 0:00 08/22/17 9: 19 1 PED -20 NA NA NA F0114 (NA) 

K9613 P-17G-ADP-JJ-05 PW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA) 

K9614 P-17G-ADP-DD-04 SW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA) 

K9615 P-17G•ADP-DD-04 PW 08/14/17 0:00 08/22/17 9:20 1 PED ·20 NA NA NA F0114 (NA) 

K9616 P-17G-ADP-FF-04 SW 08/14/17 0:00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA) 

K9617 P-17G·ADP-FF·04 PW 08/14/17 0 00 08/22/17 9:20 1 PED -20 NA NA NA F0114 (NA) 

K9618 P-17G-ADP-CC-07 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9619 P-17G-ADP·CC-07 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9620 P-17G-ADP-DD-05 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9621 P-17G-ADP-DD-05 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9622 P-17G-ADP-CC-04 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9623 P-17G-ADP-CC-04 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9624 P-17G-ADP-LL-03 SW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

K9625 P-17G-ADP-LL-03 PW 08/14/17 0:00 08/22/17 9:21 1 PED -20 NA NA NA F0114 (NA) 

Printed-on 8/22/2017 Page 1 of 2 
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BAIIEllE ShpNo ...SHP-lZrui~Ql.. 

• • . ~ • I • Battelle Project No· 

Sample Receipt Form Details Approved: ■ ~utn,,.-1zed ■ 

Project Number: 100043429-17T6AVX Client: USACE 

Received by: Schumitz, Matt Date/Time Received: Monday, August 21, 2017 3:15 PM 

No. of Shipping Containers: 1 -
BOO Id: Client Sample ID: Collection Date: Login Date: Ctrs: Matrix: Temp: pH: TRC: voe: Stored In: Loe: No: Comments: 

~ 

K9626 P-17G-ACP-JJ-03 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA) 
K9627 P-17G-ACP-JJ-03 PW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA) 
K9628 P-17G-ACP-BB-05 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114 (NA) 
K9629 P-17G-AC P-BB-05 PW 08/14/17 0:00 08/22/17 9 22 1 PED -20 NA NA NA F0114 (NA) 
K9630 P-17G-ACP-BB-07 SW 08/14/17 0:00 08/22/17 9:22 1 PED -20 NA NA NA F0114(NA) 
K9631 P-17G-AC P-BB-07 PW 08/14/17 0.00 08/22/17 9 23 1 PED -20 NA NA NA F0114 (NA) 
K9632 P-17G-ACP-LL-02 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9633 P-17G-ACP-LL-02 PW 08/14/17 0:00 08/22/17 9 23 1 PED -20 NA NA NA F0114 (NA) 
K9634 P-17G-ACP-HH-05 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9635 P-17G-ACP-HH-05 PW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9636 P-17G-ACP-DD-07 SW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9637 P-17G-AC P-DD-07 PW 08/14/17 0:00 08/22/17 9:23 1 PED -20 NA NA NA F0114 (NA) 
K9638 P-17G-ACP-CC-05 SW 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114(NA) 
K9639 P-17G-AC P-CC-05 PW 08/14/17 0: 00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA) 
K9640 P-17G-ADP-FF-05 SW 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA) 
K9641 P-17G-ADP-FF-05 PW 08/14/17 0: 00 08/22/17 9 24 1 PED -20 NA NA NA F0114(NA) 
K9642 TB-081417-01 08/14/17 0:00 08/22/17 9:24 1 PED -20 NA NA NA F0114 (NA) 

Total Samples: 45 

Printed on 8/22/2017 Page 2 of 2 
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BAJUl.lE Chain-of-Custody 
It can be done 

Chent Cc ntact Information Project Manager: J)~.k\Ur\. Sampling Site: Site Information: 

Sampler Information (print name) 
Phone: " COC# > 

-~ 

~ 
Emai l: 1A 

Turnaround Time (TAT) Requested: 
~ 

c.. 

Project Name Nit+ AlVOV Oj., Normal Page# 
Priority 

"' .. [) 
Project No i O t) U \f 3 'h-b\ -t -:}-Tl, A\JA- RUSH 0 ·;;; 

. ~ >, 

Time Zone: 
.; 
C: r--. <( 

Sample Identification Sample 
Matrix 

Total# of ~ Sample Date Sample Time Type Cont. 

P-t'l--4--AM...-G--ff05' $.VJ ii 14) r:i- Ve;1) \ \ l(q~'lS 
P - t1--G--A oF • q-4---0.f Pl\/ . 

I l KG\ Sqq I 

r -11- 1}-Aop<TJ'-O'l- JW l I l{q~o 
f-tl-Cr-AOr-SJtJ"\--- PW \ J '' ' ' 0 I 
r -11({ -A9?-D1)-04 -Sw l J OJ.. 
e-,1-c,. -A{)P- () ()-0~ ~w l J CJ ~ 
'?-\l-<r-ADi' -~An- JW l J ol.f 
~-\ 1-u- -A9r - rf-0-:r {)W ( I 05 
P-rHr -AOf -C:Xr:dJ\I --iW l J 0"1 
v-,:f-6- -ADP -Q-(ro-f ~vJ l J en 
1)- t=l-{r-Ai)P--t-11-t~k' Svv t J 0'1 
f -l"t tr -,40P-1-trt-0't VW I J 0~ 
J -- l~ lt'-Af)P.., ~ti'I J W •r ' I 

\) ..... ,o 
Receipt Tempera ture.'(°C) Samples Intact: Yes - Na Samples on Ice: Yes - No Receipt Comments: 

Rc!Wlt~nu}t~ re:i111111 ~Ctu17_1J1 ";} l lS/Jlh 
Received by~ Cog;!r~L DaiiJi1 / 17 11s-

Relinquished by (Pri\lfSign): u ompan"y IJlUe/fi~: Received by (Print/Sign) Company: Date/Time. 

Relinquished by (Prin1/Sign): Company: Dateffime· Received by (Prin1/Sign). Company: Date/Time· 

Comments: 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 
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BJIJIEi.lE Chain-of-Custody 
It can be done 

Client Co:1tact Information project Manager: 1) ti. ~ \.t_ \I\ Sampling Site: Site Information: 

Sampler Information (print name): 
Phone: " COC# > 

·~ 
~ 

Email: " "' 
Turnaround Time (TAT) Requested: ~ 

0.. 

Project Name: ~ \> t.\- Ac_ v() \,/ V Normal ., Page# 
Priority [1 

"' '- ) 
Project No.: RUSH r1 · v, 

~ I 0004'142.&J-11-T/JA\i )( 
>, 

Time Zone: .; 
C '-,/ .,: 

Sampk Identification Sample 
Matrix 

Total # of [ Sample Date Sample Time Type Cont 

\'- \1&- -A~P- \k1'f ~\Al «-I I"\ I I .,_ ~ l ,,, K q~" 
P-11-lr-A~P<JS.oi; SW \ 

,. 
" l i ,, 

p-n(1--A1)?-JJ-O!:,' fw I ,.. I! 
P- l1-h -A-l)i'- D().O\{ SW ( / l"f 
P -11-&- AT'>P -l)l)U~ G>w I / IS 
p-rt&- - Al) 'P -~~~ 1JW I ;" I& 
P - n 4:--A 1)p -~t:01 'M ( ,/' /1 
P - 'tlr- AL> P- lW~ 1 IN I / Ii 
P -1'.1 fr- ADP -lW~ fvv l ,,, t 'i 
Y -\-::+- f-r- - AiW -0Dt>5" SW I ,/' J.O 
P - 1:i- Cr- Ai\P -bl)Oi;--yw I 

,,, 
11 

p -q .. (;;-AD? .. (WI./ SW I 
/ ).. ?-

r - \1--(1' -Ai) ('- CL,-Ol/ ?IJV . .., ·~ I / - ~ 3 
Receipt Temperarure:( 0 C) Samples In tact: Yes - No Samples on Ice: Yes - No Receipt Comments: 

Rr i\Ps~ ~ l/~t ~ c~~JkJLL tf{:\\1.,01~ J ~ tr/>rL- l~:itby (?Xn~h. twJ, ::..71J1,l& 0;1;; I, 1 J;/( 
Relinquished by (Pr~ tign): u Company· Dateffime ' Received by (PrinVSign)· Company· Date/fime· 

Relinquished by (Print/S gn): Company Date/fime: Received by (Print/Sign). Company Dateffime· 

Comments 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 
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BAl1EJ.lE Chain-of-Custody 
It can be done 

Client Cc11tact lnfonnation Pro ject Manager: 1) /J ~I U,(A Sampling Site: Site Information: 

Sampler Information (print name)· 
Phone: " COC# -~ .; 

t 
Email : " ~ Turnaround Time (TAT) Requested: 0.. 

Project Name N -3, 1-\- Ae,'(O VO X' Normal II :D Page# 
Priori ty L 

"' <.S I::) 

Proji ~~)lN 11.h .q -l 1-no Av X 
RUSH II "' ~ "' .; 

Time Zone: C ,._ 
< 

Sampl~ Identification Sample Total # of i.S::: 
Matrix ~ Sam ple Date Sample Time Type ·cont. 

r-n-Br -Aor - u.:o ~ rw r< lf~l11- PEP ' / 

1<' "I" ;t '1 r-rtlt ,.. Ai)P,.. ();,01-:> IW \ / " \\ J-5 
P-11--f::r·AOP -Jfo3 JW \ , 

"" P- r:i-11--AhP - I1D~ P~ t / ;. ? 
r - 11/r--A-uP- BG-o') JW l / J. i 
P-11--fr -- M P- f:>B{)S" Pl'J l I' a,.q 
r -,ir,- - Ao p .... blH, 1- S'v\{ l / 

?o r -11rr -- A,i)" -- 01}-0-i- Pw l / Jr r-1J.r,.- -Aor -u..-02... .J w I / Jl 
y- I 'tfr-ADf - LL·D1- rvv l I' ?J 
P- 11-fT --Al)f - t-h+.OS' SW l / 

1'-f r-n-a-...-A, )r- Hl-\ r,<'wJ \ 
,, 

)5 
p - /=I--/,-- /l' :) p ., \) D--o~ J ~ 'l/ ~ I I -- ~l 

Receipt Temperc~ure:(°C) Samples Intact: Yes -Na Samples an Ice: Yes - No Receipt Comments: 

ft " 

Rt01Yn~ iii llvh- tYa1UJ 11 __ ~e!Ti{/ ?,1)1 }- ~ : ,s-,, If,, ~u:; t ~n= "-'- ALJ.-- ComdJtdf~ Dateri 1 t I / ?t.f 
Relinquished by (Print'Y6n}" u ompaO)':" DatWT"ime( 

. 
Received by (Print/Sign) · Company: Date/Time: 

RelinquJShed by (Print/S .gn). Company. DaterTime. Received by (Print/Sign)- C:nmp:my: OaterTimc: 

Comments: 

Form NAL-056 I Revl I 1/23/2017 I Page I of I 
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BAIIEllE Chain-of-Custody 
It can be done 

Client Crntact Information Project Manal(er: -l) a._ h lA,,tA Sampling Site: Site Information: 

Sampler In formation (print name): 
Phone: " COC# > 

·~ 
i:: 

Emai l: ~ 

Turnaround Time (TAT) Req uested: 
~ 

c.. 

Project Name NOH- ArV--OVl'.l,( Normal ,J Page# 
Priority IJ 

"' ~D 
Proj;~;ou,~ 4-1,.lt - / ':1,-Tl,__ Al 'i. RUSH ii "' "" 

Time Zone: «I ...... 
C 

~ 4'. 
Sampl: Identification Sample 

Matrix 
Total # of -Sample Date Sample Time Type Cont. 

P-,~b---AIW -1)1)()'.l- PW X-114111-- ~ \ /' \{Ct(,.,~1 
r-t:}f:t- - AQf - I I ,1~,; ~w - l ,, _, ~ <;; r 

·2, 1-=rlr' A ~P-r[-1\C' PY\J ( ,, 1'1 
p, 11-rr- A-or-cl-n~ 1vd l I" 'iO 
~- 11&- -An~-c.t.. -nr rvv l ,, 

L( I 
Tn -Okl\J-1-=4 - lH \ I ' I ,, - L-( ~ 

Receipt Temperc. ~ure:(°C} Samples Intact: Yes • No Samples on Ice: Yes - No Receipt Comments: 

r i~vt:ri~ c~anikllL Date/Time: R~t7+ZI~s:~ +1 ~Ao-- Cn@~d/~ DatgTj, / 11 t/i1Ju:o- 3;1__r~ 1: (S-
Relinquished by (P(irllt.:-ign)\_,j Company: Daterriml:: Received by (Print/Sign)· Cnmpany. Dateffime· 

Relinquished by (Print/S ,gn): Company· Date/Tim~ Received by (Print/Sign) · Company. Date/Time· 

Comments: 

I 
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BAldll.E ShpNo SH P-170823-01 

It can be done Battelle Project No: 100043429 

Sample Receipt Form 
Approved: ■ t,,xt,;c, '•.d ■ 

Project Number: Client: PED Blanks(Aerovox) 

Received by: Schumitz, Matt Date/Time Received: Wednesday, August 23, 2017 9:45 AM 

No. of Shipping Containers: 1 

SHIPMENT 
Method of Delivery: Hand Delivered Tracking Number: NA ------------
coc Forms: ~ Shipped with samples D No forms 

1 of 1 No Container 

Samples 
Sample Labels: 

Container Seals: 

Condition of Samples: 

Not Applicable Therm_2 

~ Sample labels agree with COC forms 

D Discrepancies (see Sample Custody Corrective Action Form) 

D Tape D Custody Seals ~ Other Seals (See sample Log) 

~ Seals intact for each shipping container 

D Seals broken (See sample log for impacted samples) 

~ Sample containers intact 

. . 
-20.0 

D Sample containers broken/leaking (See Custody Corrective Action Form) 

Temperature upon receipt (°C): -20 Temperature Blank used D Yes ~ No 

(Note: ff temperature upon receipt differs from required conditions, see sample log comment field) 

Samples Acidified: D Yes D No ~ Unknown 

Initial pH 5-9?: 0 Yes O No ~ NA 

ff no, individual sample adjustments on the Auxiliary Sample Receipt Form 

Total Residual Chlorine Present?: 0 Yes O No ~ NA 
ff yes, individual sample adjustments on the Auxiliary Sample Receipt Form 

Head Space <I% in samples for water VOC analysis: D Yes D No ~ NA 

Individual sample deviations noted on sample log 

Samples Containers: 
Samples returned in PC-grade jars: D Yes D No ~Unknown/Lot No.: JlnJsn.Qw.~-------

Storage Location: Custody: Freezer - F0117 (NA) BDO IDs Assigned: K9645 - K9652 

8 

Samples logged in by: Schumitz, Matt Date/Time: 08/23/2017 9:45 AM 

Approved By: Approved On: 

Authorized By: Authorized On: 

Printed oh 8/23/2017 Page 1 of 1 
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BAIIELIE ShpNo ...sJiP...:1..1.0.8.U::.O.l. 

It can be done Battelle Project No: 100043429 

Sample Receipt Form Details Approved: ■ Authorized ■ 

Project Number: Client: PED Blanks(Aerovox) 

Received by: Schumitz, Matt Date/Time Received: Wednesday, August 23, 2017 9:45 AM 

No. of Shipping Containers: 1 
-· 

BDO Id: Client Sample ID: Collection Date: Login Date: Ctrs: Matrix: Temp: pH: TRC : voe: Stored In: Loe: No: Comments: 
-

K9645 170628AS017 06/28/17 0 00 08/23/17 9:47 1 PED -20 NA NA NA F0117 (NA) 
K9646 170628AS018 06/28/17 0:00 08/23/17 9:4 7 1 PED -20 NA NA NA F0117 (NA) 
K9647 170628AS019 06/28/17 0 00 08/23/17 9:47 1 PED -20 NA NA NA F0117 (NA) 
K9648 170628AS020 06/28/17 0:00 08/23/17 9:47 1 PED -20 NA NA NA F0117 (NA) 
K9649 170628BS017 06/28/17 0:00 08/23/17 9:47 1 PED -20 NA NA NA F0117(NA) 
K9650 1706286S018 06/28/17 0:00 08/23/17 9:48 1 PED -20 NA NA NA F0117 (NA) 
K9651 170628BS019 06/28/17 0:00 08/23/17 9:48 1 PED -20 NA NA NA F0117 (NA) 
K9652 1706286S020 06/28/17 0:00 08/23/17 9:48 1 PED -20 NA NA NA F0117 (NA) 

Total Samples: 8 

Printed on 8/23/2017 Page 1 of 1 
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BAIIELI.E Chain-of-Custody 
It can be done 

Client C•J11lact lnfonnation Project Manager: I) 61 l,,t U,,1.A. Sampling Site: Site lnfonnation: 
Sampler In formation (print name): 
Phone: " COC# > 

~ 
C: 

Email: ~ 

Turnaround Time (TAT) Kequested: 
~ 

a. 

Project Name Nl> H-A. VOVO/ Normal 'J Page# 
Priority L, 

"' D Project No.: I 00 0 4) 42-1- 11--Tu/1\Jr RUSH I.I "' IJ >-, 

Time Zone: -;;; 
C 

<{ 

Sample ldent1frcation Sample 
Matrix 

Total # of ~ Sample Date Sample Time Type Cont. 

' r-l)/,. J9A<..I')/+ '1,{').8//1 Ntl N~ ftD I y_ \( q (,, 4 <. 
}f /}/,. 7. fr A<.n I 8 '(. 1< '1 Cn '-It,. 
J "Jn l - 2 ){ At,,, 0 / t; 1.( °IL,lf l 
, 'f./){; 2<1.. A<::, o:)0 1-<.qlnl/~ 
\ ftJ&, 2~ R.~ O l'-t i- l< q lo 4 q 
I '},,t_ -Z~ °R, C)lg X \./Cf b~O 
I +Ol,. --z. <;:: 13> S a J(( 1<qeost 
L +-oG, 'Zr.IR 'j020 -- ---- .Y' _..v V 1{°16S~ 

-
Receipt Temperature: (°[) Samples Intact: @)No Samples on Ice: ~ No Receipt comments: 

--:i._c, Fre.c.z.,~ 
Relinquis;r;{Y--

Company 
DaldT~,) j !J ? Received by (A~ cz:~Hil/1 DaldT~/'J,J It 7 9 'IS g,,14-.,J/. f'ff 

Relinquished by (PrinLSign). Company· Dateffime: Received by (Print/Sign): C:nmpany Date/rime: 

Relinquished by (Print/5,gn)· Company Date/Time· Received by (Print/Sign): C.nmpany· Dateffimc: 

Comments: 

Form NAL-056 I Revl I 1/23/2017 I Page 1 of 1 



Procedural Blank

CM918PB-P
PB

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
0.82

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 0.994 U
Cl1(3) 1.57 U
Cl2(4) 0.665 U
Cl2(5) 1.02 U
Cl2(6) 0.392 U
Cl2(7) 1.63 U
Cl2(8) 2.42 U
Cl2(9) 1.87 U
Cl2(11) 1.51 U
Cl2(12) 1.63 U
Cl2(13) 0.842 U
Cl2(15) 1.51 U
Cl3(16) 1.96 U
Cl3(17) 1.30 U
Cl3(18) 0.842 U
Cl3(19) 1.42 U
Cl3(22) 1.48 U
Cl3(24) 0.756 U
Cl3(25) 2.05 U
Cl3(26) 0.695 U
Cl3(27) 0.842 U
Cl3(28) 1.60 U
Cl3(29) 0.817 U
Cl3(30) 1.24 U
Cl3(31) 0.878 U
Cl3(32) 1.24 U
Cl3(33) 1.57 U
Cl3(37) 1.96 U
Cl4(40) 2.23 U
Cl4(41) 1.90 U
Cl4(42) 1.48 U
Cl4(43) 1.72 U
Cl4(44) 1.12 U
Cl4(45) 0.963 U
Cl4(46) 1.36 U
Cl4(47) 0.994 U
Cl4(48) 1.30 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAJUi.lE 
It can be done 



Procedural Blank

CM918PB-P
PB

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
0.82

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(49) 1.63 U
Cl4(50) 0.756 U
Cl4(51) 0.726 U
Cl4(52) 1.51 U
Cl4(53) 0.842 U
Cl4(54) 1.15 U
Cl4(56) 0.963 U
Cl4(60) 1.15 U
Cl4(63) 1.36 U
Cl4(64) 1.15 U
Cl4(66) 1.48 U
Cl4(67) 0.787 U
Cl4(70) 1.57 U
Cl4(71) 0.817 U
Cl4(74) 1.27 U
Cl4(75) 1.30 U
Cl4(77) 1.51 U
Cl4(80) 0.933 U
Cl4(81) 0.933 U
Cl5(82) 0.933 U
Cl5(83) 0.994 U
Cl5(84) 1.54 U
Cl5(85) 2.59 U
Cl5(87) 0.878 U
Cl5(91) 1.36 U
Cl5(92) 1.15 U
Cl5(95) 0.726 U
Cl5(97) 1.24 U
Cl5(99) 0.817 U
Cl5(100) 0.994 U
Cl5(101) 0.994 U
Cl5(104) 0.543 U
Cl5(105) 1.45 U
Cl5(110) 1.08 U
Cl5(114) 0.994 U
Cl5(115) 1.60 U
Cl5(118) 1.27 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAJUi.lE 
It can be done 



Procedural Blank

CM918PB-P
PB

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
0.82

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(123) 1.24 U
Cl5(124) 0.787 U
Cl5(125) 1.15 U
Cl5(126) 1.27 U
Cl5(127) 2.54 U
Cl6(128) 1.21 U
Cl6(130) 1.12 U
Cl6(131) 0.726 U
Cl6(134) 1.15 U
Cl6(135) 0.756 U
Cl6(136) 0.603 U
Cl6(137) 1.69 U
Cl6(138) 1.51 U
Cl6(139) 1.60 U
Cl6(140) 1.24 U
Cl6(141) 0.842 U
Cl6(144) 0.902 U
Cl6(146) 1.87 U
Cl6(149) 0.902 U
Cl6(151) 1.06 U
Cl6(153) 1.90 U
Cl6(154) 0.842 U
Cl6(155) 0.902 U
Cl6(156) 1.51 U
Cl6(157) 1.51 U
Cl6(158) 0.842 U
Cl6(163) 1.12 U
Cl6(164) 0.665 U
Cl6(166) 0.573 U
Cl6(167) 5.04 U
Cl6(169) 1.06 U
Cl7(170) 1.12 U
Cl7(171) 0.933 U
Cl7(172) 0.756 U
Cl7(173) 1.06 U
Cl7(174) 1.39 U
Cl7(175) 0.756 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAJUi.lE 
It can be done 



Procedural Blank

CM918PB-P
PB

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
0.82

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(176) 0.665 U
Cl7(177) 0.902 U
Cl7(178) 1.33 U
Cl7(179) 0.902 U
Cl7(180) 1.63 U
Cl7(183) 0.787 U
Cl7(184) 0.634 U
Cl7(185) 0.994 U
Cl7(187) 0.452 U
Cl7(188) 0.726 U
Cl7(189) 1.06 U
Cl7(190) 1.02 U
Cl7(191) 1.30 U
Cl7(193) 0.634 U
Cl8(194) 1.93 U
Cl8(195) 0.817 U
Cl8(197) 0.756 U
Cl8(198) 0.994 U
Cl8(199) 1.48 U
Cl8(200) 0.994 U
Cl8(201) 0.756 U
Cl8(202) 0.665 U
Cl8(203) 0.963 U
Cl8(205) 0.994 U
Cl9(206) 1.57 U
Cl9(207) 0.726 U
Cl9(208) 0.787 U
Cl10(209) 0.726 U
LOC 1 U
LOC 2 U
LOC 3 U
LOC 4 U
LOC 5 U
LOC 6 U
LOC 7 U
LOC 8 U
LOC 9 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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Procedural Blank

CM918PB-P
PB

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
0.82

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 10 U
Cl3(38) U
Cl4(78) U
Cl4(79) U
Cl7(186) U

Surrogate Recoveries (%)

Cl3(34) 89
Cl6(152) 81

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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Laboratory Control 
Sample

CM919LCS-P
LCS

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM920LCSD-P
LCSD

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.10

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 32.3 24.738.21 85 45.50 54 44.6 N
Cl1(3) 33.2 27.138.44 86 45.77 59 37.2 N
Cl2(4) 34.6 28.038.17 91 45.45 62 37.9 N
Cl2(5) 33.8 25.838.28 88 45.59 57 42.8 N
Cl2(6) 33.6 25.737.94 89 45.18 57 43.8 N
Cl2(7) 40.9 38.838.24 107 45.55 85 22.9
Cl2(8) 45.4 36.638.02 119 45.27 81 38.0 N
Cl2(9) 37.0 24.737.82 98 45.05 55 56.2 N
Cl2(11) 37.8 29.937.94 100 45.18 66 41.0 N
Cl2(12) 35.8 29.038.32 93 45.64 64 36.9 N
Cl2(13) 41.8 32.938.40 109 45.73 72 40.9 N
Cl2(15) 45.0 34.638.24 118 45.55 76 43.3 N
Cl3(16) 42.0 32.238.05 110 45.32 71 43.1 N
Cl3(17) 38.8 30.638.17 102 45.45 67 41.4 N
Cl3(18) 35.3 27.338.44 92 45.77 60 42.1 N
Cl3(19) 38.4 29.238.17 101 45.45 64 44.8 N
Cl3(22) 39.0 30.038.17 102 45.45 66 42.9 N
Cl3(24) 35.6 27.938.02 94 45.27 62 41.0 N
Cl3(25) 39.3 32.538.40 102 45.73 71 35.8 N
Cl3(26) 34.2 26.737.86 90 45.09 59 41.6 N
Cl3(27) 36.2 28.038.09 95 45.36 62 42.0 N
Cl3(28) 34.5 28.238.63 89 46.00 61 37.3 N
Cl3(29) 37.3 28.938.21 98 45.50 64 42.0 N
Cl3(30) 37.4 28.738.47 97 45.82 63 42.5 N
Cl3(31) 35.2 28.638.44 92 45.77 62 39.0 N
Cl3(32) 39.9 31.237.90 105 45.14 69 41.4 N
Cl3(33) 43.2 33.137.79 114 45.00 74 42.6 N
Cl3(37) 41.4 34.738.36 108 45.68 76 34.8 N
Cl4(40) 36.6 31.637.86 97 45.09 70 32.3 N
Cl4(41) 40.8 33.037.98 107 45.23 73 37.8 N
Cl4(42) 39.0 31.338.24 102 45.55 69 38.6 N
Cl4(43) 41.1 31.838.36 107 45.68 70 41.8 N
Cl4(44) 36.8 29.938.17 96 45.45 66 37.0 N
Cl4(45) 36.0 27.938.59 93 45.95 61 41.6 N
Cl4(46) 37.4 28.838.13 98 45.41 63 43.5 N
Cl4(47) 35.7 27.838.24 93 45.55 61 41.6 N
Cl4(48) 34.2 22.938.40 89 45.73 50 56.1 N

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



Laboratory Control 
Sample

CM919LCS-P
LCS

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM920LCSD-P
LCSD

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.10

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(49) 44.1 39.738.21 115 45.50 87 27.7
Cl4(50) 36.0 28.838.47 94 45.82 63 39.5 N
Cl4(51) 31.8 25.038.24 83 45.55 55 40.6 N
Cl4(52) 42.5 33.838.09 112 45.36 75 39.6 N
Cl4(53) 35.9 28.637.79 95 45.00 64 39.0 N
Cl4(54) 33.7 26.838.13 88 45.41 59 39.5 N
Cl4(56) 36.6 29.638.21 96 45.50 65 38.5 N
Cl4(60) 37.8 30.737.86 100 45.09 68 38.1 N
Cl4(63) 38.0 30.038.24 99 45.55 66 40.0 N
Cl4(64) 35.3 27.738.47 92 45.82 60 42.1 N
Cl4(66) 39.8 30.938.28 104 45.59 68 41.9 N
Cl4(67) 39.4 30.838.32 103 45.64 67 42.4 N
Cl4(70) 56.1 46.338.40 146 N 45.73 101 36.4 N
Cl4(71) 38.5 31.138.47 100 45.82 68 38.1 N
Cl4(74) 37.6 30.238.28 98 45.59 66 39.0 N
Cl4(75) 39.5 32.138.13 104 45.41 71 37.7 N
Cl4(77) 44.8 37.438.21 117 45.50 82 35.2 N
Cl4(80) 40.8 33.338.02 107 45.27 74 36.5 N
Cl4(81) 37.1 31.038.21 97 45.50 68 35.2 N
Cl5(82) 35.6 26.737.86 94 45.09 59 45.8 N
Cl5(83) 32.6 25.138.28 85 45.59 55 42.9 N
Cl5(84) 44.4 30.938.17 116 45.45 68 52.2 N
Cl5(85) 34.6 24.837.86 91 45.09 55 49.3 N
Cl5(87) 36.0 27.638.17 94 45.45 61 42.6 N
Cl5(91) 40.6 31.938.02 107 45.27 70 41.8 N
Cl5(92) 38.4 30.938.05 101 45.32 68 39.1 N
Cl5(95) 35.6 28.138.09 93 45.36 62 40.0 N
Cl5(97) 38.3 30.437.90 101 45.14 67 40.5 N
Cl5(99) 33.4 26.538.05 88 45.32 58 41.1 N
Cl5(100) 37.5 30.738.36 98 45.68 67 37.6 N
Cl5(101) 35.3 28.238.21 92 45.50 62 39.0 N
Cl5(104) 32.8 25.938.24 86 45.55 57 40.6 N
Cl5(105) 39.7 32.038.47 103 45.82 70 38.2 N
Cl5(110) 34.5 27.338.17 90 45.45 60 40.0 N
Cl5(114) 36.3 28.738.32 95 45.64 63 40.5 N
Cl5(115) 38.6 34.938.13 101 45.41 77 27.0
Cl5(118) 35.4 28.838.40 92 45.73 63 37.4 N

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



Laboratory Control 
Sample

CM919LCS-P
LCS

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM920LCSD-P
LCSD

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.10

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(123) 37.1 30.038.21 97 45.50 66 38.0 N
Cl5(124) 35.8 27.837.90 94 45.14 62 41.0 N
Cl5(125) 37.8 28.838.13 99 45.41 63 44.4 N
Cl5(126) 41.2 33.738.40 107 45.73 74 36.5 N
Cl5(127) 42.1 33.038.17 110 45.45 73 40.4 N
Cl6(128) 36.0 27.738.21 94 45.50 61 42.6 N
Cl6(130) 26.7 20.438.09 70 45.36 45 43.5 N
Cl6(131) 33.0 26.337.94 87 45.18 58 40.0 N
Cl6(134) 34.6 27.238.09 91 45.36 60 41.1 N
Cl6(135) 35.3 28.737.71 94 44.91 64 38.0 N
Cl6(136) 35.0 27.638.21 92 45.50 61 40.5 N
Cl6(137) 46.4 36.737.79 123 N 45.00 82 40.0 N
Cl6(138) 31.5 24.837.94 83 45.18 55 40.6 N
Cl6(139) 36.0 27.738.05 95 45.32 61 43.6 N
Cl6(140) 32.0 25.838.40 83 45.73 56 38.8 N
Cl6(141) 33.7 27.337.79 89 45.00 61 37.3 N
Cl6(144) 38.5 29.438.32 100 45.64 64 43.9 N
Cl6(146) 31.1 24.938.36 81 45.68 55 38.2 N
Cl6(149) 38.2 27.838.24 100 45.55 61 48.4 N
Cl6(151) 29.5 23.438.02 78 45.27 52 40.0 N
Cl6(153) 33.5 26.838.44 87 45.77 59 38.4 N
Cl6(154) 33.4 26.138.47 87 45.82 57 41.7 N
Cl6(155) 32.2 25.337.86 85 45.09 56 41.1 N
Cl6(156) 38.1 29.238.74 98 46.14 63 43.5 N
Cl6(157) 39.2 31.838.24 103 45.55 70 38.2 N
Cl6(158) 35.9 27.838.28 94 45.59 61 42.6 N
Cl6(163) 35.8 28.537.94 94 45.18 63 39.5 N
Cl6(164) 43.1 29.838.05 113 45.32 66 52.5 N
Cl6(166) 33.3 26.838.21 87 45.50 59 38.4 N
Cl6(167) 37.3 30.438.55 97 45.91 66 38.0 N
Cl6(169) 38.3 32.938.09 101 45.36 73 32.2 N
Cl7(170) 35.1 26.938.17 92 45.45 59 43.7 N
Cl7(171) 37.7 28.538.02 99 45.27 63 44.4 N
Cl7(172) 34.1 26.238.59 88 45.95 57 42.8 N
Cl7(173) 33.7 25.938.36 88 45.68 57 42.8 N
Cl7(174) 33.6 26.238.24 88 45.55 58 41.1 N
Cl7(175) 29.1 23.138.02 77 45.27 51 40.6 N

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



Laboratory Control 
Sample

CM919LCS-P
LCS

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM920LCSD-P
LCSD

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.10

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(176) 33.3 25.438.24 87 45.55 56 43.4 N
Cl7(177) 37.0 27.438.40 96 45.73 60 46.2 N
Cl7(178) 30.4 23.337.98 80 45.23 52 42.4 N
Cl7(179) 33.3 25.738.05 88 45.32 57 42.8 N
Cl7(180) 27.9 21.638.02 73 45.27 48 41.3 N
Cl7(183) 31.4 24.937.79 83 45.00 55 40.6 N
Cl7(184) 32.7 25.738.17 86 45.45 57 40.6 N
Cl7(185) 37.9 28.638.17 99 45.45 63 44.4 N
Cl7(187) 33.8 26.838.17 89 45.45 59 40.5 N
Cl7(188) 32.7 24.638.09 86 45.36 54 45.7 N
Cl7(189) 35.1 28.238.05 92 45.32 62 39.0 N
Cl7(190) 35.0 27.138.24 92 45.55 59 43.7 N
Cl7(191) 31.7 24.437.90 84 45.14 54 43.5 N
Cl7(193) 41.0 31.238.21 107 45.50 69 43.2 N
Cl8(194) 36.7 28.538.21 96 45.50 63 41.5 N
Cl8(195) 33.2 26.738.17 87 45.45 59 38.4 N
Cl8(197) 32.4 25.138.70 84 46.09 54 43.5 N
Cl8(198) 27.3 21.637.90 72 45.14 48 40.0 N
Cl8(199) 44.2 36.038.17 116 45.45 79 37.9 N
Cl8(200) 29.3 22.638.47 76 45.82 49 43.2 N
Cl8(201) 30.6 24.438.05 80 45.32 54 38.8 N
Cl8(202) 28.3 23.138.28 74 45.59 51 36.8 N
Cl8(203) 30.1 24.238.32 79 45.64 53 39.4 N
Cl8(205) 31.8 25.537.86 84 45.09 57 38.3 N
Cl9(206) 30.5 24.738.17 80 45.45 54 38.8 N
Cl9(207) 28.8 22.138.36 75 45.68 48 43.9 N
Cl9(208) 27.2 21.538.17 71 45.45 47 40.7 N
Cl10(209) 28.9 22.238.21 76 45.50 49 43.2 N
LOC 1 65.5 51.8
LOC 2 386 306
LOC 3 570 449
LOC 4 1080 869
LOC 5 854 673
LOC 6 918 721
LOC 7 676 522
LOC 8 324 258
LOC 9 86.5 68.3

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



Laboratory Control 
Sample

CM919LCS-P
LCS

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.31

G_DRY
NG/G_DRY

Laboratory Control Sample 
Duplicate

CM920LCSD-P
LCSD

08/30/2017
08/30/2017
09/08/2017

MS
0.00
NA

SEDIMENT
1.10

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units Target % REC Qual Target % REC Qual RPD Qual

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 10 28.9 22.2
Cl3(38) U U
Cl4(78) U U
Cl4(79) U U
Cl7(186) U U

Surrogate Recoveries (%)

Cl3(34) 106 71
Cl6(152) 91 58

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



P-17G-ADP-CC-05 SW

K9638-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.37

G_DRY
NG/G_DRY

P-17G-ADP-CC-05 PW

K9639-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00

NA
PED
0.36

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 SW

K9640-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.44

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 PW

K9641-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 31.2 80.8 23.6 140
Cl1(3) 21.2 52.4 19.6 65.3
Cl2(4) 2080 D 2820 D 1880 D 14400 D
Cl2(5) 2.27 U 2.33 U 1.91 U 2.33 U
Cl2(6) 7150 D 7450 D 6140 D 25800 D
Cl2(7) 116 144 94.4 195
Cl2(8) 7060 D 8170 D 6080 D 25500 D
Cl2(9) 159 229 144 323
Cl2(11) 1190 D 1200 D 1040 D 2340 D
Cl2(12) 6.08 4.95 3.81 3.71 U
Cl2(13) 3660 D 3970 D 3180 D 10600 D
Cl2(15) 3690 D 3830 D 2960 D 8590 D
Cl3(16) 313 483 239 1340 D
Cl3(17) 13500 D 12400 D 11100 D 28800 D
Cl3(18) 26300 D 23400 D 22300 D 58400 D
Cl3(19) 1480 D 1540 D 1380 D 6500 D
Cl3(22) 2240 D 2460 D 1920 D 3420 D
Cl3(24) 24.8 33.6 18.9 23.9
Cl3(25) 29800 D 23500 D 24900 D 48600 D
Cl3(26) 40600 D 32700 D 33800 D 48700 D
Cl3(27) 3750 D 3640 D 3410 D 11100 D
Cl3(28) 50100 D 38400 D 41400 D 65900 D
Cl3(29) 10.9 12.3 8.80 5.36
Cl3(30) 10.9 10.8 9.00 12.0
Cl3(31) 51500 D 41100 D 41300 D 58900 D
Cl3(32) 9160 D 8420 D 7770 D 20600 D
Cl3(33) 1450 D 1600 D 1200 D 2500 D
Cl3(37) 1400 D 1080 D 1000 D 1320 D
Cl4(40) 2320 D 1840 D 2090 D 3010 D
Cl4(41) 4.22 U 13.8 3.54 U 4.33 U
Cl4(42) 7020 D 5320 D 5840 D 10700 D
Cl4(43) 5200 D 4910 D 666 D 12400 D
Cl4(44) 11600 D 9700 D 9690 D 20000 D
Cl4(45) 392 461 314 1260 D
Cl4(46) 1140 D 1090 D 1020 D 2290 D
Cl4(47) 18300 D 13100 D 15400 D 25300 D

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



P-17G-ADP-CC-05 SW

K9638-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.37

G_DRY
NG/G_DRY

P-17G-ADP-CC-05 PW

K9639-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00

NA
PED
0.36

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 SW

K9640-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.44

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 PW

K9641-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(48) 3980 D 4080 D 2910 D 8500 D
Cl4(49) 71400 D 56000 D 97200 D 83600 D
Cl4(50) 79.0 64.6 66.4 95.6
Cl4(51) 3590 D 2970 D 3400 D 8390 D
Cl4(52) 75000 D 53400 D 108000 D 84000 D
Cl4(53) 8950 D 7180 D 8020 D 18400 D
Cl4(54) 52.5 55.9 46.8 92.8
Cl4(56) 827 D 353 286 216
Cl4(60) 204 179 157 106
Cl4(63) 234 206 184 206
Cl4(64) 5260 D 4670 D 4380 D 7850 D
Cl4(66) 3200 D 2470 D 2630 D 2260 D
Cl4(67) 1840 D 1090 D 1470 D 355
Cl4(70) 2520 D 1820 D 2140 D 1690 D
Cl4(71) 9520 D 7210 D 8280 D 16700 D
Cl4(74) 4280 D 2820 D 3210 D 2290 D
Cl4(75) 913 D 376 868 D 349
Cl4(77) 259 200 206 125
Cl4(80) 32.0 31.4 25.7 19.6
Cl4(81) 16.6 11.2 8.94 10.6
Cl5(82) 120 105 101 98.0
Cl5(83) 4170 D 3310 D 3850 D 6650 D
Cl5(84) 2260 D 2350 D 2200 D 3680 D
Cl5(85) 249 373 4.83 U 5.90 U
Cl5(87) 444 408 381 488
Cl5(91) 6630 D 4830 D 5640 D 10100 D
Cl5(92) 3660 D 2540 D 2540 D 6350 D
Cl5(95) 12700 D 9760 D 10700 D 19600 D
Cl5(97) 2880 D 2210 D 2630 D 3220 D
Cl5(99) 8570 D 6210 D 6900 D 9290 D
Cl5(100) 317 283 275 315
Cl5(101) 11000 D 7530 D 8800 D 10900 D
Cl5(104) 16.5 14.1 14.7 18.2
Cl5(105) 389 356 350 371
Cl5(110) 13300 D 9950 D 10800 D 18800 D
Cl5(114) 69.6 49.6 54.4 51.5

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



P-17G-ADP-CC-05 SW

K9638-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.37

G_DRY
NG/G_DRY

P-17G-ADP-CC-05 PW

K9639-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00

NA
PED
0.36

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 SW

K9640-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.44

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 PW

K9641-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(115) 121 3.64 U 2.98 U 3.64 U
Cl5(118) 4380 D 3500 D 3960 D 4550 D
Cl5(123) 549 415 477 492
Cl5(124) 118 90.0 98.4 95.6
Cl5(125) 37.2 13.7 2.14 U 2.61 U
Cl5(126) 16.8 15.4 15.3 13.9
Cl5(127) 125 78.4 74.2 46.1
Cl6(128) 272 252 238 301
Cl6(130) 88.3 82.7 95.5 120
Cl6(131) 205 169 178 260
Cl6(134) 431 340 372 507
Cl6(135) 634 533 552 716
Cl6(136) 1310 D 855 1250 D 2250 D
Cl6(137) 114 99.5 102 124
Cl6(138) 948 807 885 935
Cl6(139) 103 84.2 86.4 108
Cl6(140) 10.8 8.81 9.18 13.2
Cl6(141) 138 125 129 153
Cl6(144) 109 73.9 80.2 116
Cl6(146) 691 572 608 757
Cl6(149) 8510 D 6920 D 7200 D 13500 D
Cl6(151) 935 723 825 1880 D
Cl6(153) 5070 D 4380 D 4640 D 7260 D
Cl6(154) 448 385 408 584
Cl6(155) 3.55 4.19 3.37 4.29
Cl6(156) 192 168 171 212
Cl6(157) 37.1 34.2 33.9 42.2
Cl6(158) 276 267 276 316
Cl6(163) 1760 D 1540 D 1700 D 2920 D
Cl6(164) 290 248 237 281
Cl6(166) 27.3 23.9 24.4 27.6
Cl6(167) 178 156 156 182
Cl6(169) 6.84 2.40 U 1.97 U 8.10
Cl7(170) 141 132 127 177
Cl7(171) 45.0 42.4 38.8 58.3
Cl7(172) 29.3 27.1 25.9 34.8

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



P-17G-ADP-CC-05 SW

K9638-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.37

G_DRY
NG/G_DRY

P-17G-ADP-CC-05 PW

K9639-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00

NA
PED
0.36

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 SW

K9640-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.44

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 PW

K9641-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(173) 4.25 4.08 4.09 5.43
Cl7(174) 87.1 81.8 77.9 110
Cl7(175) 13.4 12.9 10.8 17.3
Cl7(176) 21.2 21.7 19.7 26.0
Cl7(177) 73.0 69.4 63.5 89.7
Cl7(178) 73.7 69.9 70.1 106
Cl7(179) 153 138 139 205
Cl7(180) 228 216 196 304
Cl7(183) 126 113 111 162
Cl7(184) 1.40 U 2.97 J 1.18 U 1.44 U
Cl7(185) 15.7 13.6 12.8 16.3
Cl7(187) 483 452 435 659
Cl7(188) 11.5 11.3 9.79 15.7
Cl7(189) 11.5 11.0 9.33 15.4
Cl7(190) 46.1 41.7 41.7 57.4
Cl7(191) 10.7 10.8 9.91 13.8
Cl7(193) 19.5 20.2 26.0 34.3
Cl8(194) 31.9 34.4 28.0 54.0
Cl8(195) 12.8 13.5 10.2 18.5
Cl8(197) 3.56 3.43 J 3.08 4.26
Cl8(198) 2.20 U 2.26 U 1.85 U 2.26 U
Cl8(199) 50.4 49.3 45.0 83.3
Cl8(200) 6.84 7.67 5.75 9.24
Cl8(201) 7.97 8.11 6.68 9.07
Cl8(202) 15.8 16.2 13.7 24.0
Cl8(203) 38.6 42.0 34.9 62.3
Cl8(205) 4.13 4.46 3.93 5.40
Cl9(206) 13.1 15.8 11.1 27.6
Cl9(207) 3.33 J 2.66 J 2.42 J 4.16
Cl9(208) 5.68 7.34 5.16 9.40
Cl10(209) 4.62 5.74 4.10 6.48
LOC 1 52.4 133 43.2 205
LOC 2 25100 27800 21500 87800
LOC 3 232000 191000 192000 356000
LOC 4 238000 182000 278000 310000
LOC 5 72100 54400 59900 95100

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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It can be done 



P-17G-ADP-CC-05 SW

K9638-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.37

G_DRY
NG/G_DRY

P-17G-ADP-CC-05 PW

K9639-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00

NA
PED
0.36

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 SW

K9640-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.44

G_DRY
NG/G_DRY

P-17G-ADP-FF-05 PW

K9641-P
SA

08/14/2017
08/30/2017
09/08/2017

MS
0.00
NA

PED
0.36

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 6 22800 18800 20300 33600
LOC 7 1590 1490 1430 2110
LOC 8 172 179 151 270
LOC 9 22.1 25.8 18.7 41.2
LOC 10 4.62 5.74 4.10 6.48
Cl3(38) 30.8 107 29.4 58.3
Cl4(78) 66.2 93.6 55.7 46.4
Cl4(79) 78.2 124 91.4 67.8
Cl7(186) 270 197 173 132

Surrogate Recoveries (%)

Cl3(34) 198 N 188 N 187 N 185 N
Cl6(152) 80 70 73 65

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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BAIIEi.lE 
It can be done 



TB-081417-01

K9642-P
SA

08/14/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.23

G_DRY
NG/G_DRY

170628AS017

K9645-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00

NA
PED
1.14

G_DRY
NG/G_DRY

170628AS018

K9646-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.22

G_DRY
NG/G_DRY

170628BS017

K9649-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.16

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 0.663 U 0.715 U 0.668 U 0.703 U
Cl1(3) 1.04 U 1.13 U 1.05 U 1.11 U
Cl2(4) 2.98 0.478 U 0.447 U 0.470 U
Cl2(5) 0.683 U 0.737 U 0.688 U 0.724 U
Cl2(6) 1.86 0.282 U 0.264 U 0.277 U
Cl2(7) 1.30 1.17 U 1.09 U 1.15 U
Cl2(8) 1.61 U 1.74 U 1.62 U 1.71 U
Cl2(9) 1.25 U 1.35 U 1.26 U 1.32 U
Cl2(11) 1.00 U 1.08 U 1.01 U 1.06 U
Cl2(12) 1.08 U 1.17 U 1.09 U 1.15 U
Cl2(13) 0.561 U 0.605 U 0.566 U 0.595 U
Cl2(15) 1.00 U 1.08 U 1.01 U 1.06 U
Cl3(16) 1.31 U 1.41 U 1.32 U 1.39 U
Cl3(17) 0.866 U 0.934 U 0.873 U 0.918 U
Cl3(18) 0.561 U 0.605 U 0.566 U 0.595 U
Cl3(19) 0.943 U 1.02 U 0.951 U 1.00 U
Cl3(22) 0.984 U 1.06 U 0.992 U 1.04 U
Cl3(24) 0.504 U 0.544 U 0.508 U 0.534 U
Cl3(25) 1.37 U 1.47 U 1.38 U 1.45 U
Cl3(26) 0.463 U 0.500 U 0.467 U 0.491 U
Cl3(27) 0.561 U 0.605 U 0.566 U 0.595 U
Cl3(28) 1.06 U 1.15 U 1.07 U 1.13 U
Cl3(29) 0.545 U 0.588 U 0.549 U 0.578 U
Cl3(30) 0.825 U 0.890 U 0.832 U 0.875 U
Cl3(31) 0.585 U 0.632 U 0.590 U 0.621 U
Cl3(32) 0.825 U 0.890 U 0.832 U 0.875 U
Cl3(33) 1.04 U 1.13 U 1.05 U 1.11 U
Cl3(37) 1.31 U 1.41 U 1.32 U 1.39 U
Cl4(40) 1.49 U 1.60 U 1.50 U 1.58 U
Cl4(41) 1.27 U 1.37 U 1.28 U 1.34 U
Cl4(42) 0.984 U 1.06 U 0.992 U 1.04 U
Cl4(43) 1.15 U 1.24 U 1.16 U 1.22 U
Cl4(44) 4.80 0.803 U 0.750 U 0.789 U
Cl4(45) 0.642 U 0.693 U 0.648 U 0.681 U
Cl4(46) 0.906 U 0.978 U 0.914 U 0.961 U
Cl4(47) 0.663 U 0.715 U 0.668 U 0.703 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard
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TB-081417-01

K9642-P
SA

08/14/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.23

G_DRY
NG/G_DRY

170628AS017

K9645-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00

NA
PED
1.14

G_DRY
NG/G_DRY

170628AS018

K9646-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.22

G_DRY
NG/G_DRY

170628BS017

K9649-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.16

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(48) 0.866 U 0.934 U 0.873 U 0.918 U
Cl4(49) 1.87 1.17 U 1.09 U 1.15 U
Cl4(50) 0.504 U 0.544 U 0.508 U 0.534 U
Cl4(51) 0.484 U 0.522 U 0.488 U 0.513 U
Cl4(52) 3.13 1.08 U 1.01 U 1.06 U
Cl4(53) 0.561 U 0.605 U 0.566 U 0.595 U
Cl4(54) 0.764 U 0.734 J 0.562 J 0.810 U
Cl4(56) 0.642 U 0.693 U 0.648 U 0.681 U
Cl4(60) 0.764 U 0.825 U 0.770 U 0.810 U
Cl4(63) 0.906 U 0.978 U 0.914 U 0.961 U
Cl4(64) 0.764 U 0.825 U 0.770 U 0.810 U
Cl4(66) 0.984 U 1.06 U 0.992 U 1.04 U
Cl4(67) 0.524 U 1.31 1.68 1.15
Cl4(70) 1.04 U 1.13 U 1.05 U 1.11 U
Cl4(71) 0.545 U 0.588 U 0.549 U 0.578 U
Cl4(74) 0.846 U 0.912 U 0.852 U 0.897 U
Cl4(75) 0.866 U 0.934 U 0.873 U 0.918 U
Cl4(77) 1.00 U 1.08 U 1.01 U 1.06 U
Cl4(80) 0.622 U 0.671 U 0.627 U 0.660 U
Cl4(81) 0.622 U 0.671 U 0.627 U 0.660 U
Cl5(82) 0.622 U 0.671 U 0.627 U 0.660 U
Cl5(83) 0.663 U 0.715 U 0.668 U 0.703 U
Cl5(84) 1.02 U 1.10 U 1.03 U 1.09 U
Cl5(85) 1.73 U 1.86 U 1.74 U 1.83 U
Cl5(87) 0.585 U 0.632 U 0.590 U 0.621 U
Cl5(91) 0.821 J 0.478 J 0.914 U 0.368 J
Cl5(92) 0.764 U 0.825 U 0.770 U 0.810 U
Cl5(95) 0.484 U 0.522 U 0.488 U 0.513 U
Cl5(97) 0.825 U 0.890 U 0.832 U 0.875 U
Cl5(99) 0.545 U 0.588 U 0.549 U 0.578 U
Cl5(100) 0.663 U 0.715 U 0.668 U 0.703 U
Cl5(101) 0.663 U 0.715 U 0.668 U 0.703 U
Cl5(104) 0.362 U 0.390 U 0.365 U 0.384 U
Cl5(105) 0.968 U 1.04 U 0.975 U 1.03 U
Cl5(110) 0.724 U 0.781 U 0.730 U 0.767 U
Cl5(114) 0.663 U 0.715 U 0.668 U 0.703 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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TB-081417-01

K9642-P
SA

08/14/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.23

G_DRY
NG/G_DRY

170628AS017

K9645-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00

NA
PED
1.14

G_DRY
NG/G_DRY

170628AS018

K9646-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.22

G_DRY
NG/G_DRY

170628BS017

K9649-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.16

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(115) 1.06 U 1.15 U 1.07 U 1.13 U
Cl5(118) 0.846 U 0.912 U 0.852 U 0.897 U
Cl5(123) 0.825 U 0.890 U 0.832 U 0.875 U
Cl5(124) 0.524 U 0.566 U 0.529 U 0.556 U
Cl5(125) 0.764 U 0.825 U 0.770 U 0.810 U
Cl5(126) 0.846 U 0.912 U 0.852 U 0.897 U
Cl5(127) 1.69 U 1.82 U 1.70 U 1.79 U
Cl6(128) 0.805 U 0.868 U 0.812 U 0.853 U
Cl6(130) 0.744 U 0.803 U 0.750 U 0.789 U
Cl6(131) 0.484 U 0.522 U 0.488 U 0.513 U
Cl6(134) 0.764 U 0.825 U 0.770 U 0.810 U
Cl6(135) 0.504 U 0.544 U 0.508 U 0.534 U
Cl6(136) 0.402 U 0.434 U 0.405 U 0.426 U
Cl6(137) 1.13 U 1.22 U 1.14 U 1.19 U
Cl6(138) 1.00 U 1.08 U 1.01 U 1.06 U
Cl6(139) 1.06 U 1.15 U 1.07 U 1.13 U
Cl6(140) 0.825 U 0.890 U 0.832 U 0.875 U
Cl6(141) 0.561 U 0.605 U 0.566 U 0.595 U
Cl6(144) 0.602 U 0.649 U 0.607 U 0.638 U
Cl6(146) 1.25 U 1.35 U 1.26 U 1.32 U
Cl6(149) 0.602 U 0.649 U 0.607 U 0.638 U
Cl6(151) 0.703 U 0.759 U 0.709 U 0.746 U
Cl6(153) 1.27 U 1.37 U 1.28 U 1.34 U
Cl6(154) 0.561 U 0.605 U 0.566 U 0.595 U
Cl6(155) 0.602 U 0.649 U 0.607 U 0.638 U
Cl6(156) 1.00 U 1.08 U 1.01 U 1.06 U
Cl6(157) 1.00 U 1.08 U 1.01 U 1.06 U
Cl6(158) 0.561 U 0.605 U 0.566 U 0.595 U
Cl6(163) 0.744 U 0.803 U 0.750 U 0.789 U
Cl6(164) 0.443 U 0.478 U 0.447 U 0.470 U
Cl6(166) 0.382 U 0.412 U 0.385 U 0.405 U
Cl6(167) 3.36 U 3.62 U 3.38 U 3.56 U
Cl6(169) 0.703 U 0.759 U 0.709 U 0.746 U
Cl7(170) 0.744 U 0.803 U 0.750 U 0.789 U
Cl7(171) 0.622 U 0.671 U 0.627 U 0.660 U
Cl7(172) 0.504 U 0.544 U 0.508 U 0.534 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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TB-081417-01

K9642-P
SA

08/14/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.23

G_DRY
NG/G_DRY

170628AS017

K9645-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00

NA
PED
1.14

G_DRY
NG/G_DRY

170628AS018

K9646-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.22

G_DRY
NG/G_DRY

170628BS017

K9649-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.16

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(173) 0.703 U 0.759 U 0.709 U 0.746 U
Cl7(174) 0.927 U 1.00 U 0.934 U 0.983 U
Cl7(175) 0.504 U 0.544 U 0.508 U 0.534 U
Cl7(176) 0.443 U 0.478 U 0.447 U 0.470 U
Cl7(177) 0.602 U 0.649 U 0.607 U 0.638 U
Cl7(178) 0.886 U 0.956 U 0.893 U 0.940 U
Cl7(179) 0.602 U 0.649 U 0.607 U 0.638 U
Cl7(180) 1.08 U 1.17 U 1.09 U 1.15 U
Cl7(183) 0.524 U 0.566 U 0.529 U 0.556 U
Cl7(184) 0.423 U 0.456 U 0.426 U 0.448 U
Cl7(185) 0.663 U 0.715 U 0.668 U 0.703 U
Cl7(187) 0.302 U 0.325 U 0.304 U 0.320 U
Cl7(188) 0.484 U 0.522 U 0.488 U 0.513 U
Cl7(189) 0.703 U 0.759 U 0.709 U 0.746 U
Cl7(190) 0.683 U 0.737 U 0.688 U 0.724 U
Cl7(191) 0.866 U 0.934 U 0.873 U 0.918 U
Cl7(193) 0.423 U 0.456 U 0.426 U 0.448 U
Cl8(194) 1.29 U 1.39 U 1.30 U 1.37 U
Cl8(195) 0.545 U 0.588 U 0.549 U 0.578 U
Cl8(197) 0.504 U 0.544 U 0.508 U 0.534 U
Cl8(198) 0.663 U 0.715 U 0.668 U 0.703 U
Cl8(199) 0.984 U 1.06 U 0.992 U 1.04 U
Cl8(200) 0.663 U 0.715 U 0.668 U 0.703 U
Cl8(201) 0.504 U 0.544 U 0.508 U 0.534 U
Cl8(202) 0.443 U 0.478 U 0.447 U 0.470 U
Cl8(203) 0.642 U 0.693 U 0.648 U 0.681 U
Cl8(205) 0.663 U 0.715 U 0.668 U 0.703 U
Cl9(206) 1.04 U 1.13 U 1.05 U 1.11 U
Cl9(207) 0.484 U 0.522 U 0.488 U 0.513 U
Cl9(208) 0.524 U 0.566 U 0.529 U 0.556 U
Cl10(209) 0.484 U 0.522 U 0.488 U 0.513 U
LOC 1 U U U U
LOC 2 6.14 U U U
LOC 3 U U U U
LOC 4 9.80 2.04 2.24 1.15
LOC 5 0.821 0.478 U 0.368

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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TB-081417-01

K9642-P
SA

08/14/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.23

G_DRY
NG/G_DRY

170628AS017

K9645-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00

NA
PED
1.14

G_DRY
NG/G_DRY

170628AS018

K9646-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.22

G_DRY
NG/G_DRY

170628BS017

K9649-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.16

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 6 U U U U
LOC 7 U U U U
LOC 8 U U U U
LOC 9 U U U U
LOC 10 U U U U
Cl3(38) 938 D 868 D 842 D 785 D
Cl4(78) 518 D 520 D 552 D 402 D
Cl4(79) 538 D 502 D 545 D 382 D
Cl7(186) 270 D 324 D 444 D 236 D

Surrogate Recoveries (%)

Cl3(34) 101 93 95 103
Cl6(152) 92 91 86 93

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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170628BS018

K9650-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.08

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl1(1) 0.755 U
Cl1(3) 1.19 U
Cl2(4) 0.505 U
Cl2(5) 0.778 U
Cl2(6) 0.298 U
Cl2(7) 1.24 U
Cl2(8) 1.83 U
Cl2(9) 1.42 U
Cl2(11) 1.14 U
Cl2(12) 1.24 U
Cl2(13) 0.639 U
Cl2(15) 1.14 U
Cl3(16) 1.49 U
Cl3(17) 0.986 U
Cl3(18) 0.639 U
Cl3(19) 1.07 U
Cl3(22) 1.12 U
Cl3(24) 0.574 U
Cl3(25) 1.56 U
Cl3(26) 0.528 U
Cl3(27) 0.639 U
Cl3(28) 1.21 U
Cl3(29) 0.620 U
Cl3(30) 0.940 U
Cl3(31) 0.667 U
Cl3(32) 0.940 U
Cl3(33) 1.19 U
Cl3(37) 1.49 U
Cl4(40) 1.69 U
Cl4(41) 1.44 U
Cl4(42) 1.12 U
Cl4(43) 1.31 U
Cl4(44) 0.847 U
Cl4(45) 0.732 U
Cl4(46) 1.03 U
Cl4(47) 0.755 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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170628BS018

K9650-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.08

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl4(48) 0.986 U
Cl4(49) 1.24 U
Cl4(50) 0.574 U
Cl4(51) 0.551 U
Cl4(52) 1.14 U
Cl4(53) 0.639 U
Cl4(54) 0.870 U
Cl4(56) 0.732 U
Cl4(60) 0.870 U
Cl4(63) 1.03 U
Cl4(64) 0.870 U
Cl4(66) 1.12 U
Cl4(67) 1.29
Cl4(70) 1.19 U
Cl4(71) 0.620 U
Cl4(74) 0.963 U
Cl4(75) 0.986 U
Cl4(77) 1.14 U
Cl4(80) 0.708 U
Cl4(81) 0.708 U
Cl5(82) 0.708 U
Cl5(83) 0.755 U
Cl5(84) 1.17 U
Cl5(85) 1.97 U
Cl5(87) 0.667 U
Cl5(91) 1.03 U
Cl5(92) 0.870 U
Cl5(95) 0.551 U
Cl5(97) 0.940 U
Cl5(99) 0.620 U
Cl5(100) 0.755 U
Cl5(101) 0.755 U
Cl5(104) 0.412 U
Cl5(105) 1.10 U
Cl5(110) 0.824 U
Cl5(114) 0.755 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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170628BS018

K9650-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.08

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl5(115) 1.21 U
Cl5(118) 0.963 U
Cl5(123) 0.940 U
Cl5(124) 0.597 U
Cl5(125) 0.870 U
Cl5(126) 0.963 U
Cl5(127) 1.93 U
Cl6(128) 0.917 U
Cl6(130) 0.847 U
Cl6(131) 0.551 U
Cl6(134) 0.870 U
Cl6(135) 0.574 U
Cl6(136) 0.458 U
Cl6(137) 1.28 U
Cl6(138) 1.14 U
Cl6(139) 1.21 U
Cl6(140) 0.940 U
Cl6(141) 0.639 U
Cl6(144) 0.685 U
Cl6(146) 1.42 U
Cl6(149) 0.685 U
Cl6(151) 0.801 U
Cl6(153) 1.44 U
Cl6(154) 0.639 U
Cl6(155) 0.685 U
Cl6(156) 1.14 U
Cl6(157) 1.14 U
Cl6(158) 0.639 U
Cl6(163) 0.847 U
Cl6(164) 0.505 U
Cl6(166) 0.435 U
Cl6(167) 3.82 U
Cl6(169) 0.801 U
Cl7(170) 0.847 U
Cl7(171) 0.708 U
Cl7(172) 0.574 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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170628BS018

K9650-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.08

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

Cl7(173) 0.801 U
Cl7(174) 1.06 U
Cl7(175) 0.574 U
Cl7(176) 0.505 U
Cl7(177) 0.685 U
Cl7(178) 1.01 U
Cl7(179) 0.685 U
Cl7(180) 1.24 U
Cl7(183) 0.597 U
Cl7(184) 0.482 U
Cl7(185) 0.755 U
Cl7(187) 0.344 U
Cl7(188) 0.551 U
Cl7(189) 0.801 U
Cl7(190) 0.778 U
Cl7(191) 0.986 U
Cl7(193) 0.482 U
Cl8(194) 1.47 U
Cl8(195) 0.620 U
Cl8(197) 0.574 U
Cl8(198) 0.755 U
Cl8(199) 1.12 U
Cl8(200) 0.755 U
Cl8(201) 0.574 U
Cl8(202) 0.505 U
Cl8(203) 0.732 U
Cl8(205) 0.755 U
Cl9(206) 1.19 U
Cl9(207) 0.551 U
Cl9(208) 0.597 U
Cl10(209) 0.551 U
LOC 1 U
LOC 2 U
LOC 3 U
LOC 4 1.29
LOC 5 U

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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170628BS018

K9650-P
SA

06/28/2017
08/30/2017
09/12/2017

MS
0.00
NA

PED
1.08

G_DRY
NG/G_DRY

Client ID

Battelle ID
Sample Type
Collection Date
Extraction Date
Analysis Date
Analytical Instrument
% Moisture
% Lipid
Matrix
Sample Size
Size Unit-Basis
Units

Project Client: USACE - North Atlantic Division
Project Name: USACE - NBH Aerovox Passive Sampler
Project Number: 100043429

LOC 6 U
LOC 7 U
LOC 8 U
LOC 9 U
LOC 10 U
Cl3(38) 777 D
Cl4(78) 417 D
Cl4(79) 391 D
Cl7(186) 236 D

Surrogate Recoveries (%)

Cl3(34) 95
Cl6(152) 89

Not Surrogate Corrected
Analyzed By Restucci Jr, Richard

9/21/2017 S17-0369MS-Master_315(PRC):FINAL
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Flag: Application:

Glossary of Data Qualifiers

B Analyte concentration found in the sample at a concentration <5x the level found in the procedural blank.

D Dilution Run.  Initial run outside linear range of instrument.

E Estimate, result is greater than the highest concentration level in the calibration.

H Surrogate diluted out. Used when surrogate recovery is affected by excessive dilution of the sample extract.

J Analyte detected below the sample-specific Reporting Limit (RL).

m Confirmation column manually over-ridden by analyst, dual column quantitative analysis only.

ME Significant Matrix Interference - Estimated value.

MI Significant Matrix Interference - value could not be determined or estimated.

n Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO), but meets the contingency criteria.

N Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO)

NA Not applicable

p Dual column value exceeds RPD criteria, dual column quantitative analysis only.

T Holding Time (HT) exceeded.

U Analyte not detected at 3:1 signal:noise ratio.

Analyzed By Restucci Jr, Richard
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Project:  USACE/NAE – NBH Aerovox Passive Samplers 

Parameters:  PCB Congeners 

Laboratory:  Battelle, Norwell, MA 

Matrix:  PED Samples 

Data Set:  DP‐17‐0185 

Analytical SOP:  5‐315 

Method 
Reference: 

EPA Method 8270D‐modified/1668A‐modified 

Sample Custody 

Collection Date  Receipt Date  Temp (°C) 

8/14/2017 
6/28/2017 

8/21/2017 
8/23/2017 

‐20.0 
‐20.0 

Corrective Actions  None. 

Sample Storage  The samples were stored frozen until extraction. 

Related samples  None. 

       

   METHOD SUMMARIES 

Sample 
Preparation 

Prior to processing, the PEDs were examined by the PM and cutting instructions 
were determined.  The PEDs were cut from the frames using solvent cleaned 
knives/scissors.  The individual pieces were gently cleaned with Milli‐Q water and 
Kimwipes, as necessary, and stored in solvent‐rinsed foil packets, each ID’ed 
appropriately with information describing the location of the section on the un‐
cut PED.  Each piece was logged in and assigned a unique ID.   
The PEDs were extracted by shaker table.  The PED was placed in an extraction 
vessel, spiked with surrogates and extracted three times in hexane.  The extracts 
were combined after each extraction.    The sample extracts were concentrated 
using KD and nitrogen blow down techniques.  The sample concentrates were 
further processed by alumina cleanup, followed copper cleanup and spiked with 
internal standard.  Final extracts were submitted for PCB analyses by GC‐MS.   

Prep comments  K9638:  Spilled about 2 mL (out of ~200 mL total) of this sample post 
concentration.      

Analysis  PCB congeners were measured by gas chromatography‐mass spectrometry 
(GC/MS) in the selected ion mode (SIM). An initial calibration consisting of 
representative target analytes was analyzed prior to analysis to demonstrate the 
linear range of analysis. Calibration verification was performed at the beginning 
and end of each 24 hour period, or every 10 injections, whichever was shortest. 
Target PCB were quantified vs. internal standards using a quadratic regression 
calculated from the initial calibration.  

Analysis 
Comments 

 No ICC exists for PRC compounds. 

 Cl5(84) and Cl5(92) co‐elute, as do Cl5(85) and Cl5(115) however, 
historical data has reported these as two separate peaks. These peaks 
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are integrated as two separate peaks in all ICAL, ICC, CCV, and field 
samples to comply with the reporting criteria of the historical data. 

 Sample K9641 exhibits a high IS area for PCB 96 using PRC method 
MW0396A. It is likely the high levels of congeners in this sample 
contribute slightly to the IS area. It should be noted that the secondary IS 
passes criteria and both IS are acceptable in this sample using the full 
congener method. 

 Samples were weighed using 5 decimal places, but concentrations are 
calculated using a sample weight value of 2 decimal places. 

Holding Times  Extraction Date(s)  Analysis Date(s) 

8/30‐31/2017  9/8/2017 & 9/11‐14/2017  
 
Procedural Blank 
(PB) 

A PB was prepared with this analytical batch to ensure the sample extraction 
and analysis methods are free of contamination.   

Blank value <SSRL 
Samples >5X PB 

No exceedances noted. 

No comments. 

   

Laboratory Control 
Spike 
(LCS)/Laboratory 
Control Spike 
Duplicate (LCSD) 

A LCS/LCSD pair was prepared with this analytical batch.  The percent recoveries 
of target analytes were calculated to measure accuracy.  The RPDs between 
replicates were calculated to measure precision 

40‐120% recovery 
<30%RPD 

Two recovery exceedances noted. 136 RPD exceedances. 

Recovery:  PCB 70 fails high in the LCS. This analyte also fails high in the CCVs, 
indicating a calibration issue with this analyte. All authentic samples report PCB 
70 from dilution where PCB 70 passes. There is no impact on the data for the 
authentic samples. PCB 137 fails high in the LCS (123%). This analyte passes in all 
other QC and system checks.  All data are qualified appropriately.  No further 
corrective actions taken.   
RPD:  The recoveries of target PCB are lower in the LCSD than in the LCS.  All 
recoveries are within QC criteria in the LCSD, however the differences between 
the two samples are >30%.  All preparation records and integrations were 
reviewed.  Data are appropriately qualified.  No further corrective actions taken.  

   

Surrogate 
Recovery 

Surrogate compounds were added prior to extraction.  The surrogate recoveries 
are calculated to measure extraction efficiency. 

40‐120% recovery  Four exceedances noted. 

Surrogate PCB 34 was over‐recovered in four field samples.  The second SIS in 
each of these samples was acceptable.  Likely something (high lower‐chlorinated 
PCB levels) in the background for exposed PEDs impacted the early‐eluting 
surrogate.  Not noted in QC samples or unexposed PEDs.  All data reviewed.  No 
further corrective actions taken.   
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Initial Calibration 
(ICAL) 

The GC/MS was calibrated with six‐level quadratic non‐forced calibration curve 
for all compounds using a quadratic regression (R2).  A six‐level quadratic non‐
forced calibration curve was used for PRC PCB compounds. 

R2 ≥ 0.995  No exceedances noted. 

No comments. 

   

Independent 
Calibration Check 
(ICC) 

The independent check was run after each initial calibration to verify the 
calibration.  This standard is from a different source than the ICAL. 

≤ 25% difference 
individual and 
mean 

No exceedances noted. 

No comments. 

   

Continuing 
Calibration 
Verification (CCV) 

Continuing calibration standards were run every 24 hours or every 10 injections, 
whichever is shortest, to ensure that initial calibration is still valid. 

≤ 25% difference 
individual; <15% 
difference mean 

Two exceedances noted. 

PCB 70 elevated in two CCVs.  All authentic samples in bracket report PCB 70 
from dilution, where PCB 70 passes.  No additional corrective actions necessary. 
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Report Project Data Set MQOs

Project Title: USACE/NAE New Bedford Harbor Task 

Project Number: 100043429

Data Set Number: DP-17-0185

Prep Batch Number: 17-0369

Test Code (Matrix Type): Master_315(PRC)(S)

QC_PARAMETER: Exceed: JUSTIFICATION:Contg.:
Procedural Blank 0 0 None

PB Measurement Quality 
Objective

0 0 None

Laboratory Control Sample 2 0 PCB 70 fails high in the LCS. This analyte also fails high in the CCVs, indicating a calibration 
issue with this analyte. All authentic samples report PCB 70 from dilution where PCB 70 

passes. There is no impact on the data for the authentic samples. PCB 137 fails high in the 
LCS. This analyte passes in all other QC and system checks.

RR 09/14/2017

Matrix Spike Recovery NA NA NA

Matrix Spike/Spike Duplicate 
Precision

136 0 LCSD significanly lower in recovery than LCS. All analytes pass in LCSD, two high in LCS. 
Preparation records and integrations reviewed.

RR 09/14/2017

Standard Reference Material 
Accuracy

NA NA NA

Analytical Duplicate Precision NA NA NA

Analytical Triplicate Precision NA NA NA

Surrogate Compound 
Recovery

4 0 High levels of congeners in four authentic samples lead to over recovery of PCB 34. The 
second SIS compound, PCB 152, is acceptable in all samples, indicating the instrument is in 

control.
RR 09/14/2017

Control Oil NA NA NA

Instrument Calibration 0 0 None

Independent Calibration 
Check Solution

0 0 None

Continuing Calibration 
Verification

2 0 PCB 70 high in two CCVs. All authentic samples in bracket report PCB 70 from dilution, 
where PCB 70 passes.

RR 09/14/2017

Printed on 9/14/2017 Page 1 of 1
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BATTELLE - NORWELL OPERATIONS
MISCELLANEOUS DOCUMENTATION FORM

Entered By: Richard Restucci Jr Entered On: 09/14/2017

Project Title: USACE/NAE New Bedford Harbor Task 

Project Number: 100043429

Data Set Number: DP-17-0185

Prep Batch Number: 17-0369

Test Code (Matrix Type): Master_315(PRC)(S)

Integrations by Lauren Griffith, Mike Meara, and Rich Restucci.
RR 9/14/17

Method MF0901A is used to quant QC and samples K9638 - K9641 for 315 method congeners.
Method MF0908 is used to quant remaining samples and dilutions for 315 method congeners.
Method MW0396A is used to quant all samples and dilutions for PRC compounds.

No ICC exists for PRC compounds.
RR 9/14/17

Cl5(84) and Cl5(92) co-elute, as do Cl5(85) and Cl5(115) however, historical data has reported these as two separate peaks. These 
peaks are integrated as two separate peaks in all ICAL, ICC, CCV, and field samples to comply with the reporting criteria of the
historical data.
RR 9/14/17

Sample K9641 exhibits a high IS area for PCB 96 using PRC method MW0396A. It is likely the high levels of congeners in this 
sample contribute slightly to the IS area. It should be noted that the secondary IS passes criteria and both IS are acceptable in this 
sample using the full congener method.
RR 9/14/17

CCV F4175 will not report properly in LIMS. The Enviroquant percent difference report is provided.
RR 9/15/17

Samples were weighed using 5 decimal places, but concentrations are calculated using a sample weight value of 2 decimal places.
RR 9/19/17

Printed on 9/19/2017 Page 1 of 1

Task Leader Approval:

SupervisorApproval:

PM Approval: peven@battelle.org 
2017.09.20 08:03:45 -04'00'

Kevin McInerney 
cn=Kevin McInerney, o=Battelle, ou=Analytical Chemistry 
Services, email=mcinerneyk@battelle.org, c=US 
2017.09.20 08:20:36 -04'00'
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0369

METHOD: MF0901A.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0901.S F3823.D JM67 CS Cl5(96) 37206
SF0901.S F3824.D JM68 CS Cl5(96) 42176
SF0901.S F3825.D JM69 CS Cl5(96) 40968
SF0901.S F3826.D JM70 CS Cl5(96) 44632
SF0901.S F3827.D JM71 CS Cl5(96) 49667
SF0901.S F3828.D JM72 CS Cl5(96) 52742

L3 40968
(+) 81936
(-) 20484

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0901.S F3829.D JG69 ICC ICC Cl5(96) 47351
SF0907.S F4020.D JM70 CCV Cl5(96) 31999
SF0907.S F4021.D CM918PB-P(0) PB Cl5(96) 27824
SF0907.S F4022.D CM919LCS-P(0) LCS Cl5(96) 22746
SF0907.S F4023.D CM920LCSD-P(0) LCSD Cl5(96) 35229
SF0907.S F4024.D K9638-P(0) SA Cl5(96) 64654
SF0907.S F4025.D K9639-P(0) SA Cl5(96) 57225
SF0907.S F4026.D K9640-P(0) SA Cl5(96) 60027
SF0907.S F4027.D K9641-P(0) SA Cl5(96) 78004
SF0907.S F4029.D JM71 CCV Cl5(96) 22602

Printed on 9/15/2017 Page 1 of 6
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0369

METHOD: MF0901A.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0901.S F3823.D JM67 CS Cl6(161) 27081
SF0901.S F3824.D JM68 CS Cl6(161) 29700
SF0901.S F3825.D JM69 CS Cl6(161) 29977
SF0901.S F3826.D JM70 CS Cl6(161) 32317
SF0901.S F3827.D JM71 CS Cl6(161) 35087
SF0901.S F3828.D JM72 CS Cl6(161) 34770

L3 29977
(+) 59954
(-) 14989

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0901.S F3829.D JG69 ICC ICC Cl6(161) 32599
SF0907.S F4020.D JM70 CCV Cl6(161) 24325
SF0907.S F4021.D CM918PB-P(0) PB Cl6(161) 22711
SF0907.S F4022.D CM919LCS-P(0) LCS Cl6(161) 17289
SF0907.S F4023.D CM920LCSD-P(0) LCSD Cl6(161) 27075
SF0907.S F4024.D K9638-P(0) SA Cl6(161) 19269
SF0907.S F4025.D K9639-P(0) SA Cl6(161) 19894
SF0907.S F4026.D K9640-P(0) SA Cl6(161) 17373
SF0907.S F4027.D K9641-P(0) SA Cl6(161) 19036
SF0907.S F4029.D JM71 CCV Cl6(161) 17718

Printed on 9/15/2017 Page 2 of 6
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0369

METHOD: MF0908.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0908.S F4100.D JM67 CS Cl5(96) 18269
SF0908.S F4101.D JM68 CS Cl5(96) 19731
SF0908.S F4102.D JM69 CS Cl5(96) 21181
SF0908.S F4103.D JM70 CS Cl5(96) 22053
SF0908.S F4104.D JM71 CS Cl5(96) 23178
SF0908.S F4105.D JM72 CS Cl5(96) 21675

L3 21181
(+) 42362
(-) 10591

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0908.S F4106.D JG69 ICC ICC Cl5(96) 21166
SF0908.S F4107.D K9638-P-D(4) SA Cl5(96) 22373
SF0908.S F4108.D K9638-P-D(5) SA Cl5(96) 19931
SF0908.S F4109.D K9639-P-D(4) SA Cl5(96) 22419
SF0908.S F4110.D K9639-P-D(5) SA Cl5(96) 20888
SF0908.S F4111.D K9640-P-D(4) SA Cl5(96) 22096
SF0908.S F4112.D K9640-P-D(5) SA Cl5(96) 20230
SF0908.S F4113.D K9641-P-D(5) SA Cl5(96) 20354
SF0908.S F4115.D JM70 CCV Cl5(96) 21118
SF0908.S F4116.D K9642-P(0) SA Cl5(96) 14954
SF0908.S F4117.D K9645-P(0) SA Cl5(96) 18326
SF0908.S F4118.D K9646-P(0) SA Cl5(96) 17679
SF0908.S F4119.D K9649-P(0) SA Cl5(96) 18901
SF0908.S F4120.D K9650-P(0) SA Cl5(96) 19091
SF0908.S F4121.D K9641-P-D(4) SA Cl5(96) 30459
SF0908.S F4123.D JM71 CCV Cl5(96) 28059
SF0908.S F4176.D K9638-P-D(7) SA Cl5(96) 15657
SF0908.S F4177.D K9640-P-D(7) SA Cl5(96) 14621
SF0908.S F4178.D K9641-P-D(7) SA Cl5(96) 14891
SF0908.S F4185.D JM70 CCV Cl5(96) 15065

Printed on 9/15/2017 Page 3 of 6
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0369

METHOD: MF0908.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SF0908.S F4100.D JM67 CS Cl6(161) 12275
SF0908.S F4101.D JM68 CS Cl6(161) 13517
SF0908.S F4102.D JM69 CS Cl6(161) 14294
SF0908.S F4103.D JM70 CS Cl6(161) 14852
SF0908.S F4104.D JM71 CS Cl6(161) 15219
SF0908.S F4105.D JM72 CS Cl6(161) 13424

L3 14294
(+) 28588
(-) 7147

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SF0908.S F4106.D JG69 ICC ICC Cl6(161) 14042
SF0908.S F4107.D K9638-P-D(4) SA Cl6(161) 13476
SF0908.S F4108.D K9638-P-D(5) SA Cl6(161) 13551
SF0908.S F4109.D K9639-P-D(4) SA Cl6(161) 13487
SF0908.S F4110.D K9639-P-D(5) SA Cl6(161) 14278
SF0908.S F4111.D K9640-P-D(4) SA Cl6(161) 12672
SF0908.S F4112.D K9640-P-D(5) SA Cl6(161) 13596
SF0908.S F4113.D K9641-P-D(5) SA Cl6(161) 13494
SF0908.S F4115.D JM70 CCV Cl6(161) 14095
SF0908.S F4116.D K9642-P(0) SA Cl6(161) 11395
SF0908.S F4117.D K9645-P(0) SA Cl6(161) 12700
SF0908.S F4118.D K9646-P(0) SA Cl6(161) 12184
SF0908.S F4119.D K9649-P(0) SA Cl6(161) 13344
SF0908.S F4120.D K9650-P(0) SA Cl6(161) 13218
SF0908.S F4121.D K9641-P-D(4) SA Cl6(161) 15077
SF0908.S F4123.D JM71 CCV Cl6(161) 19287
SF0908.S F4176.D K9638-P-D(7) SA Cl6(161) 10960
SF0908.S F4177.D K9640-P-D(7) SA Cl6(161) 9898
SF0908.S F4178.D K9641-P-D(7) SA Cl6(161) 10212
SF0908.S F4185.D JM70 CCV Cl6(161) 10394

Printed on 9/15/2017 Page 4 of 6
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0369

METHOD: MW0396A.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SW0396.S W9087.D JJ48 CS Cl5(96) 39819
SW0396.S W9088.D JJ49 CS Cl5(96) 37926
SW0396.S W9089.D JJ50 CS Cl5(96) 31881
SW0396.S W9090.D JJ51 CS Cl5(96) 29609
SW0396.S W9091.D JJ52 CS Cl5(96) 28342
SW0396.S W9092.D JJ53 CS Cl5(96) 27390

L3 31881
(+) 63762
(-) 15941

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SW0397.S W9094.D JJ51 CCV Cl5(96) 31313
SW0397.S W9095.D CM918PB-P(0) PB Cl5(96) 24961
SW0397.S W9096.D CM919LCS-P(0) LCS Cl5(96) 21474
SW0397.S W9097.D CM920LCSD-P(0) LCSD Cl5(96) 36635
SW0397.S W9098.D K9638-P(2) SA Cl5(96) 59910
SW0397.S W9099.D K9639-P(2) SA Cl5(96) 49140
SW0397.S W9100.D K9640-P(2) SA Cl5(96) 49803
SW0397.S W9101.D K9641-P(2) SA Cl5(96) 72756 >
SW0397.S W9103.D JJ52 CCV Cl5(96) 37560
SW0397.S W9108.D JJ51 CCV Cl5(96) 42543
SW0397.S W9116.D K9642-P-D(3) SA Cl5(96) 22165
SW0397.S W9117.D JJ52 CCV Cl5(96) 40755
SW0397.S W9118.D K9645-P-D(3) SA Cl5(96) 32943
SW0397.S W9119.D K9646-P-D(3) SA Cl5(96) 32979
SW0397.S W9120.D K9649-P-D(3) SA Cl5(96) 33223
SW0397.S W9121.D K9650-P-D(3) SA Cl5(96) 32728
SW0397.S W9122.D JJ51 CCV Cl5(96) 40123

Printed on 9/15/2017 Page 5 of 6
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Internal Standard Area Report

SIGNAL: 1

PROJECT NAME: USACE/NAE New Bedford Harbor Task Order 10

PROJECT NO: 100043429

BATCH: 17-0369

METHOD: MW0396A.M

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: 

SW0396.S W9087.D JJ48 CS Cl6(161) 24936
SW0396.S W9088.D JJ49 CS Cl6(161) 23661
SW0396.S W9089.D JJ50 CS Cl6(161) 19656
SW0396.S W9090.D JJ51 CS Cl6(161) 18609
SW0396.S W9091.D JJ52 CS Cl6(161) 17757
SW0396.S W9092.D JJ53 CS Cl6(161) 16445

L3 19656
(+) 39312
(-) 9828

SEQUENCE: FILE: LEVEL: TYPE: PEAK: AREA: FLAG:

SW0397.S W9094.D JJ51 CCV Cl6(161) 19451
SW0397.S W9095.D CM918PB-P(0) PB Cl6(161) 17252
SW0397.S W9096.D CM919LCS-P(0) LCS Cl6(161) 12063
SW0397.S W9097.D CM920LCSD-P(0) LCSD Cl6(161) 20763
SW0397.S W9098.D K9638-P(2) SA Cl6(161) 15358
SW0397.S W9099.D K9639-P(2) SA Cl6(161) 11440
SW0397.S W9100.D K9640-P(2) SA Cl6(161) 11847
SW0397.S W9101.D K9641-P(2) SA Cl6(161) 9963
SW0397.S W9103.D JJ52 CCV Cl6(161) 24863
SW0397.S W9108.D JJ51 CCV Cl6(161) 31704
SW0397.S W9116.D K9642-P-D(3) SA Cl6(161) 12489
SW0397.S W9117.D JJ52 CCV Cl6(161) 27043
SW0397.S W9118.D K9645-P-D(3) SA Cl6(161) 22463
SW0397.S W9119.D K9646-P-D(3) SA Cl6(161) 22947
SW0397.S W9120.D K9649-P-D(3) SA Cl6(161) 22655
SW0397.S W9121.D K9650-P-D(3) SA Cl6(161) 22836
SW0397.S W9122.D JJ51 CCV Cl6(161) 27489

Printed on 9/15/2017 Page 6 of 6
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DFTPP

  Data File : G:\F\DATA\SF0901\F3822.D                     Vial: 1
  Acq On    : 15 Aug 2017   4:53 pm                    Operator: RR
  Sample    : JJ95                                     Inst    : Inst. F
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\F\DATA\MF0901A.M (RTE Integrator)
  Title    : PCB-QNF NBH
  Standard Mult: 1.000 ( )

14.20 14.40 14.60 14.80 15.00 15.20 15.40 15.60 15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80
0

1000000

2000000

3000000

4000000

5000000

Time-->

Abundance TIC: F3822.D

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
0

100000

200000

300000

400000

500000

600000

m/z-->

Abundance Average of 16.043 to 16.055 min.: F3822.D
442

255198

77
117 275

29622451 167 36598 423148 334315 402239 383132 182 350 544461 513487

Spectrum Information: Average of 16.043 to 16.055 min.

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  22.3  |    76538 |   PASS    |
|   68   |    69   |  0.00  |     2  |   1.0  |     1198 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  127   |   198   |    10  |    80  |  34.6  |   118698 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   343402 |   PASS    |
|  199   |   198   |     5  |     9  |   6.5  |    22245 |   PASS    |
|  275   |   198   |    10  |    60  |  42.3  |   145258 |   PASS    |
|  365   |   198   |     1  |   1000  |  15.0  |    51653 |   PASS    |
|  441   |   442   |  0.01  |    24  |  12.6  |    74117 |   PASS    |
|  442   |   198   |    50  |   1000  | 170.9  |   586922 |   PASS    |
|  443   |   442   |    15  |    24  |  15.6  |    91741 |   PASS    |
----------------------------------------------------------------------

F3822.D  MF0901A.M     Thu Sep 14 14:27:08 2017  040221CFS
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DFTPP

  Data File : G:\F\DATA\SF0907\F4019.D                     Vial: 2
  Acq On    :  8 Sep 2017  12:08 pm                    Operator: RR
  Sample    : JJ95                                     Inst    : Inst. F
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\F\DATA\MF0901A.M (RTE Integrator)
  Title    : PCB-QNF NBH
  Standard Mult: 1.000 ( )

14.20 14.40 14.60 14.80 15.00 15.20 15.40 15.60 15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80
0

1000000

2000000

3000000

4000000

5000000

Time-->

Abundance TIC: F4019.D

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
0

50000

100000

150000

200000

250000

300000

m/z-->

Abundance Average of 16.032 to 16.043 min.: F4019.D (-)
442

255
198

77
275117

296224
51 36516793 423148 323

402346239 383134 184 504479 535465

AutoFind: Scans 1916, 1917, 1918; Background Corrected with Scan 1896

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  19.1  |    41066 |   PASS    |
|   68   |    69   |  0.00  |     2  |   1.1  |      910 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.8  |      664 |   PASS    |
|  127   |   198   |    10  |    80  |  34.9  |    75165 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   215338 |   PASS    |
|  199   |   198   |     5  |     9  |   6.2  |    13359 |   PASS    |
|  275   |   198   |    10  |    60  |  41.4  |    89170 |   PASS    |
|  365   |   198   |     1  |   1000  |  15.6  |    33589 |   PASS    |
|  441   |   442   |  0.01  |    24  |  15.1  |    49536 |   PASS    |
|  442   |   198   |    50  |   1000  | 152.1  |   327616 |   PASS    |
|  443   |   442   |    15  |    24  |  18.1  |    59432 |   PASS    |
----------------------------------------------------------------------
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DFTPP

  Data File : G:\F\DATA\SF0908\F4099.D                     Vial: 1
  Acq On    : 11 Sep 2017   5:27 pm                    Operator: RR
  Sample    : JJ95                                     Inst    : Inst. F
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\F\DATA\MF0908.M (RTE Integrator)
  Title    : PCB-QNF NBH
  Standard Mult: NA

14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40 15.60 15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80
0

500000

1000000

1500000

2000000

2500000

Time-->

Abundance TIC: F4099.D

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
0

50000

100000

150000

200000

m/z-->

Abundance Average of 15.992 to 16.003 min.: F4099.D (-)
442

198

255

77
127

275
51

110
224

296
36516793 423148 323 346181 403241 383 473 536492

AutoFind: Scans 1909, 1910, 1911; Background Corrected with Scan 1893

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  32.7  |    65531 |   PASS    |
|   68   |    69   |  0.00  |     2  |   0.8  |      771 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.4  |      337 |   PASS    |
|  127   |   198   |    10  |    80  |  52.1  |   104288 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   200185 |   PASS    |
|  199   |   198   |     5  |     9  |   7.4  |    14862 |   PASS    |
|  275   |   198   |    10  |    60  |  37.3  |    74613 |   PASS    |
|  365   |   198   |     1  |   1000  |  11.3  |    22552 |   PASS    |
|  441   |   442   |  0.01  |    24  |  14.7  |    32437 |   PASS    |
|  442   |   198   |    50  |   1000  | 110.3  |   220757 |   PASS    |
|  443   |   442   |    15  |    24  |  17.9  |    39535 |   PASS    |
----------------------------------------------------------------------
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DFTPP

  Data File : G:\W\DATA\SW0396\W9086.D                     Vial: 2
  Acq On    :  8 Sep 2017   2:16 pm                    Operator: RR
  Sample    : JJ95                                     Inst    : Inst. W
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\W\DATA\MW0396A.M (RTE Integrator)
  Title    : PRC 
  Standard Mult: 1.000 ( )

15.00 15.20 15.40 15.60 15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80 18.00 18.20 18.40 18.60 18.80
0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

Time-->

Abundance TIC: W9086.D

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
0

50000

100000

150000

200000

250000

300000

350000

m/z-->

Abundance Average of 16.958 to 16.969 min.: W9086.D (-)
442

198

255

77

127

51 275110

224
296

93 423167 365148 323181 402346241 383 462 510490

AutoFind: Scans 2078, 2079, 2080; Background Corrected with Scan 2060

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  33.8  |    96272 |   PASS    |
|   68   |    69   |  0.00  |     2  |   1.0  |     1508 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.8  |     1164 |   PASS    |
|  127   |   198   |    10  |    80  |  50.1  |   142869 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.3  |      764 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   285034 |   PASS    |
|  199   |   198   |     5  |     9  |   7.0  |    19970 |   PASS    |
|  275   |   198   |    10  |    60  |  32.3  |    91941 |   PASS    |
|  365   |   198   |     1  |   1000  |   4.8  |    13738 |   PASS    |
|  441   |   442   |  0.01  |    24  |  13.5  |    45549 |   PASS    |
|  442   |   198   |    50  |   1000  | 118.0  |   336298 |   PASS    |
|  443   |   442   |    15  |    24  |  19.4  |    65216 |   PASS    |
----------------------------------------------------------------------
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DFTPP

  Data File : G:\W\DATA\SW0397\W9093.D                     Vial: 1
  Acq On    : 12 Sep 2017   3:50 pm                    Operator: LMG
  Sample    : JJ95                                     Inst    : Inst. W
  Misc      : 5-315 DFTPP                              Multiplr: 1.00
  MS Integration Params: rteint.p  
  Method   : G:\W\DATA\MW0396A.M (RTE Integrator)
  Title    : PRC 
  Standard Mult: 1.000 ( )

15.00 15.20 15.40 15.60 15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80 18.00 18.20 18.40 18.60 18.80
0

1000000

2000000

3000000

4000000

5000000

Time-->

Abundance TIC: W9093.D

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
0

50000

100000

150000

200000

m/z-->

Abundance Average of 16.981 to 16.992 min.: W9093.D (-)
442198

255

77

127

51
275110

224

29693
365 423167148 334315 403383239182 538459 477 500

AutoFind: Scans 2082, 2083, 2084; Background Corrected with Scan 2069

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    10  |    80  |  35.8  |    72717 |   PASS    |
|   68   |    69   |  0.00  |     2  |   0.9  |     1117 |   PASS    |
|   70   |    69   |  0.00  |     2  |   1.0  |     1203 |   PASS    |
|  127   |   198   |    10  |    80  |  46.7  |    94858 |   PASS    |
|  197   |   198   |  0.00  |     2  |   0.2  |      441 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   203136 |   PASS    |
|  199   |   198   |     5  |     9  |   6.9  |    14054 |   PASS    |
|  275   |   198   |    10  |    60  |  32.5  |    65957 |   PASS    |
|  365   |   198   |     1  |   1000  |   6.5  |    13224 |   PASS    |
|  441   |   442   |  0.01  |    24  |  14.1  |    29176 |   PASS    |
|  442   |   198   |    50  |   1000  | 101.8  |   206762 |   PASS    |
|  443   |   442   |    15  |    24  |  18.9  |    38976 |   PASS    |
----------------------------------------------------------------------
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Appendix C: 

Porewater and Surface Water Calculation Data

C-1



This Appendix contains abbreviated congener data, including PED concentration, water concentration, 

and congener octanol-water partition coefficients (Kows) and KPEDs.  

• Tables C-1 to C-3 include analytical results of PED concentration data for the three analytical 

batches analyzed in this survey (Batch S17-0367, S17-0368, S17-0369). Samples with IDs ending in 

“SW” correspond to the surface water part of the PED, and samples with IDs ending in “PW” 

correspond to porewater part of the PEDs. At the bottom of each table, initial and final PRC 

concentrations and calculated fractional equilibrations are provided as well. The data are 

presented in the simplified form that was used in data processing: qualifiers were removed and any 

non-detect values were set to zero. In addition, Table 3 (Batch S17-0369) includes the results of the 

trip blank and pre-exposed PED analysis. 

• Tables C-4 to C-6 contain the porewater and surface water concentrations calculated from the 

PED data for the three analytical batches, as described above. Water concentrations were not 

calculated for the trip blank and pre-exposed PEDs because these samples were not deployed. 

• Table C-7 provides a list of Kow and KPED data used during conversion of the PED concentration 

results to theoretical water concentrations. 
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Table C‐1. PED Congener Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Congener

PCB‐1 31 68.8 33.6 195 19.8 769 25.4 66.2 32 156 28.7 92.1 54.6 66.2 26.2 1790 197 36600 34.6 151

PCB‐3 22.1 47.1 26.6 91.5 17.1 143 21.9 52.7 23.7 66.8 23.4 73.8 31.5 34.4 18.7 753 55.6 5440 23 34.8

PCB‐4 2110 4330 2280 9920 1870 13600 1830 2930 2260 5870 2200 5690 2880 2940 2630 104000 2980 98100 2160 5070

PCB‐5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1380 0 0

PCB‐6 7240 13900 7730 19100 7150 21600 6020 7370 8550 10500 6980 13900 7510 7380 8850 191000 7100 24100 6360 11100

PCB‐7 117 170 117 493 96.7 699 138 125 139 143 108 116 103 137 80.8 1660 151 0 119 90.6

PCB‐8 7020 16600 7250 20100 6790 24800 5900 7930 9320 15500 6790 14700 7800 7550 8660 206000 8210 64400 6380 10100

PCB‐9 174 721 204 1010 144 1230 175 226 199 289 201 690 187 186 140 3550 255 6190 159 159

PCB‐11 1200 1920 1320 2070 1210 2090 1210 1180 1480 1460 1370 1720 1460 1460 1330 16100 1270 2010 1230 1700

PCB‐12 3.09 8.43 4.84 5.91 4.52 0 2.6 2.95 2.82 5.88 0 807 4.21 3.3 0 14.3 5.6 103 2.46 0

PCB‐13 3730 8130 4130 8770 3770 8220 3770 3670 4580 4810 4280 4870 4620 4690 4170 54400 4070 7360 3910 7220

PCB‐15 3510 6920 3880 7470 3600 7260 3710 3510 4420 5360 4220 4060 4450 4310 3820 45400 4600 17700 3850 4630

PCB‐16 288 1580 321 1060 241 647 293 704 776 3040 287 245 926 969 161 2720 905 10500 270 1210

PCB‐17 13100 20800 13500 21900 13300 23000 12800 12100 15700 15700 14100 18100 16200 15800 15900 157000 13300 29300 13000 17400

PCB‐18 25300 38600 26200 45700 25600 49800 24300 24500 31100 30100 27800 39400 32100 32200 32700 364000 26200 45800 25600 32600

PCB‐19 1560 2660 1660 3560 1460 4960 1470 1730 1770 2300 1640 3600 2140 2190 1920 35300 1700 11600 1540 2940

PCB‐22 2190 3720 2480 2910 2340 2000 2090 2250 2710 4130 2470 2000 2760 2780 1880 12900 2580 6750 2310 3460

PCB‐24 20.4 37.7 25.4 27.2 22.8 17 22.8 24.9 23.4 60.6 19 21.4 25.2 30 11.2 137 31.1 233 19.6 22.3

PCB‐25 29700 41100 30400 39300 30300 33900 29100 24600 35800 29700 33000 32600 32800 32300 35600 233000 29000 26800 30300 40200

PCB‐26 40000 54800 40200 52500 39600 48700 38800 33500 49300 42600 43900 46600 47300 47700 49400 377000 39000 36000 40600 63100

PCB‐27 3830 6350 4160 8970 3710 10200 3680 3750 4460 3860 4160 6910 5460 5550 4880 63600 3970 7940 3910 9660

PCB‐28 50300 57400 51000 58400 50700 54500 49000 41700 59800 50100 55900 51500 53900 53800 56800 322000 45400 51600 50500 56200

PCB‐29 10.1 11.5 12.1 6.51 0 6.01 9.66 12 12.5 25.1 8.87 0 10.7 12.5 4.93 0 14.5 73 10.2 7.06

PCB‐30 11.5 12.7 11.6 11.2 9.47 11.6 11 10 11.7 10.3 11.3 9.86 32.6 9.5 6.96 78.5 12.6 21.6 8.46 8.93

PCB‐31 48400 55900 51000 59600 50000 57600 47800 41000 59100 51800 53700 53900 51500 51500 58000 352000 41400 49200 48500 55600

PCB‐32 9000 14400 9360 15900 9020 17000 8650 8320 11300 10500 9800 14700 12600 12900 12000 126000 9280 14800 9140 15600

PCB‐33 1300 2820 1470 1580 1560 1140 1490 1360 1970 4710 1620 216 2000 2070 1280 3520 1810 5340 1690 3390

PCB‐37 1230 1630 1260 1100 1140 949 1160 996 1440 2240 1400 987 1510 1620 1260 1720 1370 2560 1260 1570

Batch S17‐0367

0367 part 1 0367 part 2

concentration in PED

ng/g dry
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Table C‐1. PED Congener Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

concentration in PED

ng/g dry

PCB‐40 2620 3000 2500 2280 2400 2040 2270 1890 2560 2380 2900 1980 2440 2730 2920 11600 2180 2760 2240 2910

PCB‐41 0 0 0 15.2 0 0 0 0 0 41.6 0 0 14.3 14 0 0 0 73.1 0 0

PCB‐42 7120 9600 6930 8540 7180 4860 5880 5170 7820 7970 6910 5110 6010 6190 5340 26000 6020 6860 5750 10200

PCB‐43 786 723 743 545 739 802 3310 1660 4830 5400 2510 821 768 838 3030 20900 3550 411 3390 4050

PCB‐44 11600 16800 11400 14400 11800 9600 10700 9370 13100 14300 12600 8580 12600 13200 12100 57600 11200 12300 11400 18000

PCB‐45 844 1330 949 1140 908 697 884 842 1020 1150 971 708 1020 1010 723 2160 928 1580 338 1020

PCB‐46 1190 1880 1230 1770 1160 1660 1130 1140 1360 1430 1270 1610 1540 1600 1390 14100 1160 1580 1150 2070

PCB‐47 18700 22300 18300 19200 18100 16200 17300 13400 20200 16900 20400 16800 19300 21300 22800 71100 16600 19100 17500 25600

PCB‐48 1140 2740 1650 3610 2950 1620 2560 2370 3580 4470 3700 1230 2080 1820 3980 13200 2840 426 2490 4480

PCB‐49 57300 73200 58800 70100 48400 53300 69800 55800 65100 53200 54300 74100 79900 86000 79400 468000 55300 54500 74000 84000

PCB‐50 84.5 87.8 89.1 81.3 66 90 82.8 67.1 88.1 66.2 86 71.2 78.9 82.7 71.9 494 83.8 92.7 73.3 73.3

PCB‐51 3920 5000 3940 4440 3540 5190 3530 3180 4470 3600 4010 4870 5360 5610 5120 37300 3620 4320 3860 7860

PCB‐52 61600 76900 60700 72200 49900 59400 66500 54200 68800 54000 57000 73900 83100 87900 83200 543000 55900 54600 73100 94200

PCB‐53 9080 12500 9020 12200 8800 13900 8340 7540 11100 9020 9370 12800 13300 13600 12800 99300 8760 9290 9410 16300

PCB‐54 63.5 74.4 64.6 74.8 46.6 126 56.1 64.8 67.1 61.8 57.3 99.5 99.4 102 54.9 753 66.2 125 57.5 107

PCB‐56 818 1040 846 697 782 537 762 627 937 1500 911 547 1000 1050 622 360 1100 1420 880 1240

PCB‐60 467 451 482 155 178 123 216 177 201 651 236 328 191 209 108 144 212 264 185 577

PCB‐63 259 618 270 190 188 157 253 195 221 252 266 131 195 200 137 620 541 273 188 200

PCB‐64 5080 8520 5550 7010 6500 3790 5430 4420 5670 5780 5910 3750 5010 5140 4130 17000 5210 6620 4930 7700

PCB‐66 3370 3320 3310 2400 3110 1990 3220 2440 3710 5220 3760 2030 4020 4300 2490 906 3840 5270 3590 4380

PCB‐67 1970 1360 2070 1430 1890 1140 1950 1320 1900 1410 2320 1120 1510 1490 1500 586 1640 1480 1590 1290

PCB‐70 2840 2500 2740 1840 2580 1550 2610 1890 3110 5300 3050 1540 3210 3420 2010 618 2780 3980 2950 3410

PCB‐71 10300 13600 9730 10700 9390 9990 8820 7520 11500 10100 10600 9000 10400 10900 13200 63600 8790 7910 9980 14200

PCB‐74 4210 2880 4510 2820 3970 2400 4110 2890 4230 4040 4930 2400 3800 3830 3090 658 3820 4630 3720 3140

PCB‐75 968 1170 1050 888 963 831 1010 749 1070 799 1070 851 1020 1060 1160 1830 914 380 351 1040

PCB‐77 247 261 253 196 254 187 268 212 239 315 286 164 265 297 213 124 233 370 232 302

PCB‐80 34.5 23.5 36.8 25.5 30.1 27.9 35.3 34.5 32.6 34.1 36.2 21.8 30.8 35 16.6 28.8 143 40.6 27.1 48.7

PCB‐81 17.9 14.3 17.7 17.1 17.4 13.4 13.2 0 9.77 15 0 17.7 13.3 17.3 0 0 11.1 20.5 11.2 14.8

PCB‐82 142 205 121 122 132 98.7 140 113 151 441 138 94.7 170 222 104 106 128 204 158 387
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Table C‐1. PED Congener Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

concentration in PED

ng/g dry

PCB‐83 4540 6160 4250 4340 3980 3370 4140 3410 4120 4730 5250 3770 4450 5060 5310 18500 3350 3750 3750 5810

PCB‐84 2830 4620 2610 3010 2430 1930 2430 2480 2600 3970 2670 2470 2590 3400 2340 11800 1730 3470 2250 3610

PCB‐85 332 584 348 367 403 283 367 355 504 1290 424 265 491 492 438 586 378 716 512 1280

PCB‐87 513 743 432 424 497 362 467 426 556 2090 576 356 712 887 354 378 437 965 606 1930

PCB‐91 6960 9840 6170 7240 6550 4390 5690 4720 6040 7660 6950 4740 5660 6200 5690 26200 4960 6030 5230 9110

PCB‐92 3550 3940 3600 3100 3390 2630 3370 2370 3010 4150 4350 2460 3670 3490 3450 16100 3020 2850 3400 5070

PCB‐95 13300 17500 12500 13600 12300 9670 11700 9920 13900 16400 14200 8690 13400 14800 14000 51400 11000 11400 12300 19000

PCB‐97 2990 3620 3000 2700 2920 2060 2930 2310 3010 4530 3640 2150 3160 3690 2750 3500 2480 2990 2910 4640

PCB‐99 9310 10700 7740 7570 7930 5430 7900 6090 8720 11900 10200 6110 9190 10800 8310 12000 6940 9660 7080 13100

PCB‐100 911 1080 787 744 740 665 351 301 764 780 949 709 311 361 1040 1710 299 399 285 976

PCB‐101 12400 13000 11300 10200 10700 7430 10400 7910 11600 16700 13800 6860 11800 14200 10800 14300 9210 11900 11100 16600

PCB‐104 22.2 19 18.3 15.9 15 18.4 18.1 14.9 18.9 15.5 20.4 18.2 20.1 22.6 22.6 120 16.7 20.4 16.7 19

PCB‐105 466 595 367 365 412 302 415 359 462 1640 477 302 653 840 318 226 363 805 542 1650

PCB‐110 13400 17900 12500 13100 12400 9400 12300 9880 13800 19200 15400 10800 12800 15400 12700 36100 11100 13500 12200 20500

PCB‐114 106 121 92.6 90.9 82.3 67.8 92.4 78.4 88.4 164 112 61.4 106 141 84.2 69 77.3 117 93.6 166

PCB‐115 94.5 150 77.2 105 0 85.8 0 0 0 0 0 455 84 137 0 0 0 717 0 0

PCB‐118 4890 5380 4550 4130 4430 3180 4570 3760 4690 9560 5840 3580 5560 6840 4130 2780 3920 6550 4760 10000

PCB‐123 655 778 581 564 639 452 638 519 593 1060 738 460 648 768 526 620 495 754 567 1150

PCB‐124 151 166 135 117 135 93.8 140 112 138 262 173 102 155 199 115 88.1 112 172 145 258

PCB‐125 68 53.2 49.3 58.5 41.6 46.1 0 0 0 50.7 0 44 64 66 0 0 0 55.8 0 53.4

PCB‐126 19.6 20.4 19 17.8 19 15.3 17.6 18.4 15.5 17.8 21.6 16 16.4 21.8 17 0 14 20.6 16.2 22.2

PCB‐127 79.2 31.6 143 16.5 95 68.5 113 75 114 87.9 84.5 42.8 64.7 55.8 81.2 51.3 149 78.4 85.2 46.5

PCB‐128 338 433 282 317 300 252 304 281 287 871 354 276 380 514 253 300 246 440 308 918

PCB‐130 152 193 139 147 132 115 142 128 123 288 181 118 135 210 124 188 110 210 116 286

PCB‐131 246 356 213 250 239 203 234 219 200 306 287 231 219 278 262 871 167 266 188 335

PCB‐134 532 785 470 501 518 402 504 451 443 631 586 482 475 573 487 1550 372 552 413 701

PCB‐135 1070 1490 1020 1090 1010 845 1010 877 986 1340 1280 964 906 1230 1210 3440 700 1180 809 1560

PCB‐136 1390 2000 1340 1480 1300 1170 1270 1160 1280 1690 1620 1270 1380 1570 1720 5770 1020 1260 1140 1980

PCB‐137 146 197 124 136 129 107 133 116 124 312 158 121 153 224 119 134 101 207 132 307
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Table C‐1. PED Congener Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

concentration in PED

ng/g dry

PCB‐138 929 1420 865 1200 851 685 850 800 919 3070 1160 836 1280 2110 687 970 704 1490 1040 3060

PCB‐139 140 174 116 132 122 104 126 118 107 170 158 117 128 159 130 304 84.8 152 98.3 186

PCB‐140 11 12.6 6.12 8.36 13.2 7.03 9.34 8.89 0 19.8 9.27 12.7 10.3 14.5 6.56 0 0 14.4 8.34 21.4

PCB‐141 182 252 153 167 159 129 168 150 162 501 196 142 215 305 138 157 133 270 188 476

PCB‐144 107 183 89.1 129 83.6 98.3 89 77.2 77.9 176 110 62 110 114 80 149 68.6 97 80.9 180

PCB‐146 952 1270 852 957 825 660 835 742 710 1260 1110 779 770 943 978 2010 598 1170 653 1280

PCB‐149 9380 12000 7630 9070 7720 6980 7590 6850 7930 11000 10300 7230 7320 10100 10200 33100 5670 7730 6360 12200

PCB‐151 1250 1700 1220 1320 1110 924 1140 992 1050 1560 1480 1100 1170 1420 1290 3370 870 1220 834 1760

PCB‐153 6290 7400 5180 6260 4930 4180 5090 4670 4750 8810 6570 4950 5300 6710 5290 7540 3980 6680 4540 9380

PCB‐154 582 807 469 552 534 483 518 472 450 543 613 547 504 607 693 2410 362 596 411 651

PCB‐155 4.03 3.98 3.7 3.22 3.14 2.93 3.72 3.46 2.94 3.45 3.99 3.39 0 3.4 2.97 21.9 3.08 4.15 2.72 3.03

PCB‐156 258 344 219 245 201 187 230 218 211 530 285 198 277 400 216 319 180 310 232 517

PCB‐157 48.2 67.6 39.4 44.9 37.9 39 40.9 40.7 38.8 120 49.7 36.6 55.3 83.5 38.1 56.9 31.5 65 46.8 122

PCB‐158 385 477 334 362 354 295 362 342 317 615 451 293 368 494 322 376 261 408 315 598

PCB‐163 2020 2800 1830 2000 1780 1520 1780 1650 1640 2370 2340 1810 1850 2040 2220 5450 1340 1720 1590 2700

PCB‐164 296 382 262 286 291 225 276 257 241 432 342 259 274 351 242 322 197 337 247 452

PCB‐166 37.2 43.5 31.4 34.3 31.2 27.1 35.3 30.3 27.2 44.2 41.9 30.6 29.4 39.8 31 53.6 25.2 36.8 25.9 46

PCB‐167 234 306 199 232 191 181 215 208 185 333 266 208 214 287 211 323 158 259 185 336

PCB‐169 0 0 0 0 4.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐170 189 283 162 206 156 159 164 185 145 365 218 184 184 255 165 357 126 219 148 327

PCB‐171 61.4 95.5 55.9 70.6 52.3 54.6 57.1 61.7 48.3 116 71 61.9 59.3 84.8 58.3 113 40.8 80.8 49.4 109

PCB‐172 36.3 57.1 34.3 42.1 31.6 32.3 35.4 32.9 27.9 63.6 42.6 36.6 33.7 44.3 34.7 78.3 25.3 48.9 29.1 54.3

PCB‐173 6.24 7.56 4.25 6.56 8.2 5.63 5.08 4.48 3.99 9.84 7.11 10.4 4.56 7.51 4.35 0 4.04 12 4.18 8.5

PCB‐174 116 171 103 125 98.3 97.6 110 108 91.4 240 135 103 113 156 103 234 79.4 144 92.7 212

PCB‐175 17.3 25.2 13.1 18.6 15.6 12.1 15.5 14.4 11.7 22.9 17.4 16.5 14.2 19.8 15.8 58.3 10.1 21.4 13.1 22.5

PCB‐176 27.1 40.5 24.5 28.1 24.1 23.6 26.5 26.2 22 45.8 30.6 28.5 24.6 33.5 26.4 85.4 18.6 31.6 21.4 41.6

PCB‐177 92.4 132 79.4 100 85.2 77.7 85.3 89.1 70.8 164 101 88.2 84 120 79.4 134 61.4 116 72.9 157

PCB‐178 112 160 89.2 115 91.3 91 96.5 96.2 80.9 126 122 105 90.6 114 116 384 68.4 114 72 131

PCB‐179 209 306 184 232 193 182 199 193 164 241 240 218 178 225 227 778 141 227 154 257
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Table C‐1. PED Congener Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

concentration in PED

ng/g dry

PCB‐180 358 521 312 388 299 290 325 345 263 607 400 370 319 445 330 918 239 432 262 529

PCB‐183 169 248 145 184 144 142 155 161 123 241 187 174 144 200 169 515 109 195 120 236

PCB‐184 0 0 0 1.34 0 0 0 0 0 0 0 0 1.48 0 0 0 0 0 0 0

PCB‐185 19.7 26.8 16.7 20.7 19.7 14.9 19.8 17.6 14.3 28.4 25.3 18.8 17.5 22.2 19.2 41.5 13.6 19.9 14.7 29.4

PCB‐187 587 941 496 691 566 510 528 545 437 656 648 681 485 614 613 2380 379 696 406 686

PCB‐188 14.1 22 12.7 16 11.7 12.8 12.6 13 12.1 13.2 17 14.8 12 16.3 16.8 84.5 9.19 15.9 9.9 15.4

PCB‐189 13 21.6 9.71 15.1 8.42 11.9 11 12.6 9.01 21.8 14 14.8 12.8 18.4 13.8 36.4 6.5 14.2 8.44 22.7

PCB‐190 62.7 95 54.4 71.5 49.7 54.7 59.4 62.9 46.7 97.4 72.6 61.9 54.9 77.9 63.7 168 40.8 65.8 45.4 88

PCB‐191 13.8 19.6 10.9 16.1 12 10.6 11.8 12.8 10.1 21.2 15.6 15.2 11.4 16.6 12.2 43.2 8.96 18.4 9.06 19.6

PCB‐193 31.3 54.2 26.1 35.6 33.8 35 26.9 27.4 27.2 37.2 32.5 30.8 24 32.7 30.5 96.1 17 31.7 25.7 39

PCB‐194 42.3 87.3 33.3 55.8 34 44.5 36.5 51.1 31.7 84.3 48.2 54.4 36.8 50.4 51.1 254 25.8 50 30 61.3

PCB‐195 16.6 28 14.6 21.2 14.5 17.5 14.9 20.3 12.1 29.8 20 20.4 15.4 19.9 18.6 100 10.7 23.6 11 22.6

PCB‐197 3.98 4.73 3.38 3.62 3.02 2.95 3.46 3.41 2.58 4.73 0 5.08 2.48 3.51 3 0 0 0 2.64 4.3

PCB‐198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐199 44.9 77.8 41 56.2 48.8 44 41.7 49.6 33.6 76 53.3 66.2 39.8 51.1 52.3 180 28 64.6 29.6 54.9

PCB‐200 4.74 7.4 4.67 5.82 6.16 5.02 4.12 5.4 3.66 7.72 5.91 7.28 4.72 4.91 5.55 0 3.87 8.43 3.31 6.88

PCB‐201 8.36 11.9 5.68 8.71 6.93 6.96 8.86 7.19 5.45 10.3 8.98 9.29 6.28 9.36 8.59 37.3 4.65 11.8 4.73 10.3

PCB‐202 20.7 33.8 18.8 26.2 18.6 20.2 20.3 22.6 16.1 25.5 26 23.9 17 22.6 25.4 103 13.9 25.5 14.9 24.9

PCB‐203 57.7 106 47.7 77 45.6 62.8 52.7 63.5 37 96.4 66.8 68.7 51 66.5 67.8 294 34.2 72.8 36.9 76.2

PCB‐205 4.1 5.33 2.84 4.22 0 4.37 0 0 0 6.51 4.25 4.96 3.14 4.86 3.97 0 0 6.49 0 5.49

PCB‐206 18.4 41.8 15.4 29.7 14.5 25.2 16.1 23.3 13.2 35.7 20 27.1 14.9 22.4 25.9 206 10.8 24.6 10.4 23.9

PCB‐207 3.97 6.02 3.15 4.41 3.86 3.17 2.44 3.97 2.08 5.22 3.53 5.82 3.23 4.17 3.73 29.1 0 6.6 2.05 3.14

PCB‐208 7.94 14.6 6.21 9.4 6.81 8.9 6.41 9.52 5.25 11.6 8.17 10.5 6.04 7.85 8.95 74.3 5.45 9.65 4.97 9.32

PCB‐209 2.59 6.74 2.2 4.02 5.83 3.32 2.37 3.82 2.09 5.51 3.05 6.92 2.49 2.63 3.78 49.8 0 7.55 0 3.32

Total PCB 565107 752492 563727 722326 534737 650999 557818 481143 642136 651653 604107 621265 650010 685780 665044 4401277 521406 869190 575959 810362

Initial PRC concentration (ng/g dry PED)

Cl3(38) 855 855 855 855 781 781 855 855 855 855 855 855 855 855 855 855 781 781 855 855

Cl4(78) 536 536 536 536 410 410 536 536 536 536 536 536 536 536 536 536 410 410 536 536

Cl4(79) 524 524 524 524 387 387 524 524 524 524 524 524 524 524 524 524 387 387 524 524
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Table C‐1. PED Congener Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

concentration in PED

ng/g dry

Cl7(186) 384 384 384 384 236 236 384 384 384 384 384 384 384 384 384 384 236 236 384 384

Final PRC concentration (ng/g dry PED)

Cl3(38) 31 59 37 53 22 72 28 83 55 65 28 77 51 42 19 19 52 89 36 50

Cl4(78) 47 34 66 22 58 56 55 68 80 81 39 55 47 38 27 9 136 88 77 46

Cl4(79) 66 36 89 22 67 63 57 74 99 81 57 59 47 38 36 9 109 84 90 37

Cl7(186) 167 73 335 27 196 144 252 169 234 167 171 94 133 106 176 125 325 178 174 78

Fractional equilibration *

Cl3(38) 0.96 0.93 0.96 0.94 0.97 0.91 0.97 0.90 0.94 0.92 0.97 0.91 0.94 0.95 0.98 0.98 0.93 0.89 0.96 0.94

Cl4(78) 0.91 0.94 0.88 0.96 0.86 0.86 0.90 0.87 0.85 0.85 0.93 0.90 0.91 0.93 0.95 0.98 0.67 0.78 0.86 0.91

Cl4(79) 0.87 0.93 0.83 0.96 0.83 0.84 0.89 0.86 0.81 0.85 0.89 0.89 0.91 0.93 0.93 0.98 0.72 0.78 0.83 0.93

Cl7(186) 0.57 0.81 0.13 0.93 0.17 0.39 0.34 0.56 0.39 0.57 0.55 0.76 0.65 0.72 0.54 0.67 0.00 0.25 0.55 0.80

 * If fracƟonal equilibraƟon is < 0 or > 1, the value is set to 0 or 1, respecƟvely
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Table C‐2. PED Congener Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Congener

PCB‐1 35 8800 25.3 37.2 54 3340 24.2 156 25.8 38.9 44.2 4320 21.8 90.8 23.3 57.6 22.3 1160 76.6 2260

PCB‐3 21.6 1800 18 26.5 27 193 17.3 68.9 17.6 30.1 24.4 1100 14.4 47.4 17.8 31 16.5 102 35.9 885

PCB‐4 1970 87000 1430 1700 1940 19700 1850 10500 1610 2220 2190 88900 1220 2340 1790 2710 1970 57100 3790 43200

PCB‐5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐6 6360 99800 5160 5430 5610 23000 6140 20500 4660 5410 6190 95600 3740 5560 6190 6260 7200 91200 8450 68800

PCB‐7 77.2 2570 85.7 91.4 108 240 89.2 520 84.1 90.1 100 1990 73.4 102 83.9 80 54 1070 144 2170

PCB‐8 6290 126000 5090 5660 5780 24800 6000 21700 4350 5350 6030 113000 3550 5760 5160 6150 6910 100000 8800 90300

PCB‐9 405 7440 146 161 176 1490 140 1050 151 186 182 6280 130 178 154 223 167 2740 265 4290

PCB‐11 1000 8090 820 833 909 2220 964 1910 823 782 918 8440 678 975 967 980 1080 7830 1210 7480

PCB‐12 5.1 0 0 4.07 5.48 5.04 0 0 0 4.32 3.89 31.2 3.37 4.28 3.26 3.46 4.61 0 5.06 8.88

PCB‐13 3250 27800 2620 2880 2820 9020 3150 7850 2610 2320 2990 27100 2100 3180 3010 3130 3490 26500 3690 24900

PCB‐15 3510 29400 2910 3050 3550 9190 3370 7240 2830 2280 3450 23800 2180 3860 3150 2920 3590 21000 3960 26600

PCB‐16 512 2300 231 674 684 2020 208 1130 205 201 252 1310 205 324 216 271 219 3120 277 4050

PCB‐17 12300 77400 10000 10100 10800 26000 11800 21800 9900 8980 10600 84600 7820 11500 11300 10400 14000 80900 15300 79500

PCB‐18 24800 178000 20100 19100 21000 51000 23200 47700 19400 18900 21800 190000 15400 21100 22700 20500 27200 174000 32100 158000

PCB‐19 1430 17800 1090 1160 1280 5150 1350 3630 1170 1550 1400 23700 915 1290 1330 1550 1480 18300 2060 14200

PCB‐22 1790 6500 1610 1980 1990 3980 1760 2580 1490 1030 1720 2840 1370 2110 1700 1600 2090 8400 1910 10200

PCB‐24 21.8 76.8 19.2 27.8 24.6 37.6 17.5 28.7 16.2 13.8 19.8 133 16.5 26.6 16.3 20.8 19.1 23.4 24.8 88

PCB‐25 25800 100000 22000 19900 22500 38900 25000 35100 20700 14800 21400 99700 17100 23300 24500 18800 30400 121000 27400 110000

PCB‐26 37100 128000 31700 28800 32600 60000 36100 49300 30100 23600 31800 150000 24600 33900 34800 27600 44400 184000 40000 135000

PCB‐27 3500 23500 2840 2870 3120 12400 3440 7990 2890 3010 3250 27900 2340 3230 3390 3380 3840 27000 0 19000

PCB‐28 48300 151000 39300 35600 50600 64700 44900 55600 37400 25400 39000 151000 30600 41000 43800 32500 54600 156000 50800 193000

PCB‐29 9.06 6.98 9.34 10.7 12.2 11.3 7.76 5.6 8.25 6.39 8.33 0 8.01 9.02 8.31 7.26 7.82 0 10.7 15.4

PCB‐30 10.4 25.8 9.22 7.5 9.22 14.2 8.61 11.2 8.73 8.72 8.56 75.8 8.02 8.9 8.35 7.98 8.36 12.6 10.8 23.2

PCB‐31 45100 157000 37800 34900 39400 68800 43700 57900 35500 25900 37200 144000 29200 41000 42000 31900 53100 152000 50200 167000

PCB‐32 8630 44600 6820 7020 7420 17600 8100 15100 6820 6390 7510 57400 5060 7810 7910 7450 9690 54200 10200 44100

PCB‐33 1120 3050 1060 1280 1430 2920 1120 1570 968 818 1030 1830 841 1260 1010 944 1250 2520 1460 7930

PCB‐37 932 1110 740 840 1010 1180 838 782 764 317 734 1080 349 898 830 776 1050 1180 990 2310

PCB‐40 2040 2930 1520 1610 1780 2290 1900 1830 1720 1130 1420 2900 1210 1760 1690 1480 2490 3770 1910 3980

PCB‐41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.2

PCB‐42 5930 13300 5190 5170 5450 10400 5730 7380 4470 2640 4480 11400 3990 5320 5100 4050 7050 17900 5640 18700

Batch S17‐0368

0368 part 1 0368 part 2

concentration in PED

ng/g dry
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Table C‐2. PED Congener Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Batch S17‐0368

0368 part 1 0368 part 2

concentration in PED

ng/g dry

PCB‐43 664 2350 2470 2240 1410 3480 2300 2510 2580 1140 3270 1100 501 628 629 537 273 1170 707 1240

PCB‐44 9870 26600 8450 8290 9250 15800 9760 13100 7770 4870 8030 18000 6870 9430 9300 7370 11900 43800 10800 37800

PCB‐45 743 2660 670 772 774 1310 730 1170 317 260 623 1850 317 815 689 698 328 2120 989 4090

PCB‐46 986 3490 842 917 917 1780 1010 1650 828 444 912 3440 412 974 958 1020 1160 8400 1150 3840

PCB‐47 18000 33200 14000 12900 15000 20200 16700 18000 14500 9240 13000 36100 11800 15400 15600 12200 22200 45300 18500 43800

PCB‐48 1140 1910 1890 1920 2300 2470 3640 3350 2020 1600 2550 1440 949 416 492 537 2140 3790 940 2470

PCB‐49 56100 128000 46400 45900 52700 72300 53700 61300 53100 34600 49600 138000 40900 56600 59100 44600 66400 209000 64400 155000

PCB‐50 74.8 149 63.5 53.9 68.4 82.6 63 67.8 61.6 50.5 61.5 341 54.2 58.7 61.1 55.9 69.7 102 73.5 146

PCB‐51 3340 10500 2670 2540 2940 5010 3350 4050 2840 2620 2780 15100 2230 2830 3130 3000 4140 16600 3680 11500

PCB‐52 63800 152000 53000 46500 56100 85300 59600 68600 52200 37700 51000 184000 41400 54400 54800 46300 74000 264000 66900 187000

PCB‐53 8260 25400 6840 6240 7110 13400 7830 11000 6920 5750 7020 34200 4860 6020 7840 6350 10000 40700 9340 26800

PCB‐54 49.4 114 45.1 47.3 48.4 92.8 46 62.2 48 68.1 48.7 540 40.7 49.9 47.7 56.2 50.5 87.9 55.5 91.7

PCB‐56 654 614 541 610 725 807 577 522 522 187 516 441 261 653 573 256 749 421 705 1460

PCB‐60 362 78.8 143 148 174 138 138 98.3 146 85.2 124 197 141 166 135 281 165 42.9 147 142

PCB‐63 432 164 166 160 198 198 160 145 167 109 147 355 163 191 164 139 196 612 174 884

PCB‐64 5080 10200 4660 4860 5180 5910 5130 6130 3840 2190 3840 11400 3590 4990 4280 3500 5290 12100 5370 17700

PCB‐66 2590 1800 2090 2220 2870 2500 2420 1770 2200 1280 1980 1320 1850 2430 2280 2030 3090 1340 2610 4080

PCB‐67 1430 737 1240 1080 1360 806 1480 962 1270 294 1040 519 1090 1150 1370 1010 1780 878 1360 1180

PCB‐70 2060 1250 1740 1700 2280 1760 1920 1280 1720 887 1520 915 1500 1780 1840 1510 2460 957 2130 3190

PCB‐71 8870 19700 7020 6630 7400 9480 8660 10000 7270 5460 6870 23100 5340 6420 8180 6180 11400 38000 9640 26400

PCB‐74 3300 1560 2700 2540 3250 2130 3240 2020 2810 1280 2330 1190 2350 2670 2950 2270 3920 1370 2990 3060

PCB‐75 848 1060 601 576 700 837 667 763 680 265 267 1150 291 326 742 287 326 1220 810 1480

PCB‐77 188 168 155 194 225 187 194 160 151 92.8 144 152 136 182 169 161 204 126 172 312

PCB‐80 25 13.1 24.9 25.1 27.1 32.8 21.1 17 24.3 14.4 20.6 34 24 31.3 22.3 21 25.7 9.44 21.7 15.2

PCB‐81 12.9 0 0 11.8 13 0 0 10.9 0 0 8.03 0 9.29 0 10.9 0 11.1 0 10.5 17.6

PCB‐82 103 99.2 90.6 107 122 173 96.4 102 88.8 65.5 79.7 77.6 70 114 79.9 148 124 105 95.8 201

PCB‐83 3510 5280 2600 2820 3140 4120 3610 3540 3170 2150 2540 6330 2320 3470 3090 3060 4780 9930 3450 8310

PCB‐84 2860 5270 2760 2230 2570 5190 2960 3320 2240 1410 1930 3700 1960 2040 2560 2250 3460 9930 2860 9840

PCB‐85 403 531 279 350 462 546 313 402 319 242 264 238 302 401 318 473 304 567 377 902

PCB‐87 403 475 338 461 493 794 425 450 382 259 300 333 296 473 363 646 469 533 399 1010

PCB‐91 5630 9850 4010 4220 4870 7300 5440 6210 4330 2730 3760 11900 3610 5100 4520 4050 7330 17600 5280 15000

PCB‐92 2680 3790 1860 2250 2570 3090 2520 2600 2440 1670 1800 2970 1990 3040 2360 2310 2990 10000 2790 5400
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Table C‐2. PED Congener Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Batch S17‐0368

0368 part 1 0368 part 2

concentration in PED

ng/g dry

PCB‐95 10900 19800 8810 8740 9480 13700 10600 12100 9070 5430 8100 22500 7560 10100 9650 8180 14000 35000 11800 30800

PCB‐97 2260 2130 1810 1840 2150 2070 2360 1960 1990 1110 1640 1710 0 2150 2060 1950 2990 2970 2310 4510

PCB‐99 6920 6600 5560 5450 6280 6360 6670 5990 5870 3610 4730 5540 4620 6870 6090 6040 9340 9540 7020 12000

PCB‐100 654 933 509 503 587 292 617 608 296 244 220 1040 242 310 534 276 336 1300 271 1180

PCB‐101 9190 8230 7480 7240 8460 7720 9270 7710 8120 4200 6000 6940 6230 8490 8120 7360 12300 11100 9360 15000

PCB‐104 16.2 19.5 13.1 12.7 14.4 16 14.7 12.8 15.4 14.6 12.5 70.6 12.7 14.2 13.8 14.7 18 17 15.3 18.1

PCB‐105 344 332 274 390 413 487 355 347 312 218 234 258 231 374 290 488 411 380 321 845

PCB‐110 11000 16100 8620 8950 9820 13200 10700 10900 8980 5600 7470 14600 7180 10900 9610 8360 14200 26300 11400 0

PCB‐114 65.6 70.4 54.3 64 70.6 66.2 76.3 63.3 61.7 35.4 46.6 64.9 46.8 69.2 56 71.2 82.7 75.3 63.4 115

PCB‐115 482 0 0 0 0 0 0 0 0 0 0 89.1 0 0 0 0 54.3 0 0 0

PCB‐118 3700 3020 2880 3260 3720 3730 3950 3110 3390 2100 2570 2360 2500 3810 3310 3590 5070 3970 3540 5960

PCB‐123 462 494 406 471 518 474 545 471 449 271 330 341 348 506 458 474 631 574 461 868

PCB‐124 106 85.9 86 96.9 112 102 113 94.6 94.4 59.9 69.3 74.6 72.6 105 93.4 107 125 101 96.8 163

PCB‐125 42.2 0 0 21.5 24.5 0 29.4 0 0 16.3 14.3 47.2 0 0 17.1 0 55 0 20.7 0

PCB‐126 14.2 14.4 11.1 13.6 12.4 11.6 16.1 14.8 11.9 10 10.3 0 9.76 17.4 13.9 14 16.8 16.7 12.9 18.8

PCB‐127 73.1 48.8 66.4 56.2 88.8 50.7 76 48.2 45.7 127 30 85.8 75.8 77.9 67.3 37.7 38.6 80.6 91 35.3

PCB‐128 249 300 186 251 244 365 250 262 212 160 148 216 157 293 198 279 288 328 210 522

PCB‐130 123 164 94.1 100 117 173 120 128 110 78.8 76.4 113 80.3 141 109 130 151 166 107 239

PCB‐131 205 347 150 192 191 260 208 225 176 132 124 277 130 221 170 193 242 482 179 490

PCB‐134 428 711 334 415 407 538 455 498 374 252 275 537 284 466 367 400 527 1040 399 1110

PCB‐135 770 1220 589 688 681 990 796 860 772 490 575 1150 579 861 688 446 1080 2100 861 2070

PCB‐136 1070 1970 813 886 938 1420 1110 1190 949 773 793 2200 888 1080 951 956 1480 3540 1140 3040

PCB‐137 112 130 81.8 110 117 139 114 117 99.6 83.4 68 85.4 74.3 132 95 121 130 150 104 250

PCB‐138 749 974 570 750 767 1310 731 750 687 544 620 714 531 933 632 868 1030 1260 736 2030

PCB‐139 98.6 141 75.3 95.2 92 110 101 113 85.2 63 57.2 108 69.6 112 86.1 96.7 121 173 89.8 197

PCB‐140 8.2 11.9 7.83 0 9.21 11.2 8.23 0 0 7.08 6.39 0 0 0 7.38 9.59 8.22 0 9.85 17

PCB‐141 138 165 106 144 146 200 143 145 124 97.1 85.1 116 90.1 162 119 171 164 179 131 351

PCB‐144 81 104 54.2 55 60.5 80.8 61.4 64.3 55.9 38.4 40.2 76.8 40.2 66.6 48.6 65.1 92.9 86.8 56 156

PCB‐146 701 893 501 624 629 866 712 684 735 480 487 701 520 776 601 818 1080 1310 739 1570

PCB‐149 7160 11800 5120 5880 5940 8920 6820 7320 5770 4420 4730 12000 4430 7900 5800 6210 9550 19300 7210 17700

PCB‐151 912 1440 700 785 830 1170 909 922 789 618 684 1300 728 982 782 824 1200 2340 915 2440

PCB‐153 4620 5240 3280 4000 4040 4960 4580 4370 4010 2880 2810 3750 2900 5220 3910 4480 5960 7010 4240 8840
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Table C‐2. PED Congener Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Batch S17‐0368

0368 part 1 0368 part 2

concentration in PED

ng/g dry

PCB‐154 451 744 327 421 397 555 456 516 399 321 285 944 280 483 360 433 570 1200 394 1030

PCB‐155 3.11 3.67 2.54 2.8 2.82 3.39 2.62 2.57 2.88 3.44 2.44 22.4 2.63 3.97 2.57 3.15 3.7 3.16 3.12 3.59

PCB‐156 170 227 128 178 170 227 180 181 155 121 103 147 112 204 150 192 207 246 154 439

PCB‐157 35.4 43.8 22.4 34.4 34.4 50 33.6 36 30.7 26.5 19.8 48.6 21.6 40.1 24.9 34.4 36.5 48.5 28 86.4

PCB‐158 280 311 210 282 279 335 305 304 248 172 166 223 179 320 240 299 332 361 243 531

PCB‐163 1330 2120 926 1190 1200 1680 1360 1400 1180 869 856 1930 865 1540 1160 1220 1740 3460 1280 3900

PCB‐164 226 254 178 247 228 234 244 242 197 133 138 175 154 249 200 225 272 298 201 400

PCB‐166 26.3 34.1 20.1 25.8 24.6 31.6 28.4 27.9 22.8 17.4 16.1 40.7 17.6 28.6 21.6 25.3 30.8 35.1 23.3 47.2

PCB‐167 164 215 124 174 157 192 174 181 151 116 100 145 107 200 146 173 198 240 145 325

PCB‐169 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.7 0

PCB‐170 132 229 92.5 144 123 186 137 158 115 92.8 73.8 156 83 183 115 142 153 242 116 429

PCB‐171 47.7 79.8 34.3 48.1 41.9 65.4 48.4 52 39.6 34 28.7 77.4 30.6 63.6 38.6 50.9 53.6 78.9 41.6 125

PCB‐172 30.7 50.6 21 30.6 28.6 37.6 32.8 31.9 28.1 24.2 20.1 47.2 18.9 39.2 24 27.4 37.6 56.4 30.1 83.5

PCB‐173 6 8.36 5.59 5.5 0 8.28 5.09 6.12 6.23 0 5.31 0 0 6.87 5.48 6.47 8.28 8.33 4.99 14.3

PCB‐174 87.1 130 58.8 87.7 82.4 123 85.4 101 77.2 61.1 49.5 85 55.9 104 74.2 93.9 100 147 79.2 243

PCB‐175 14.8 22.8 10.1 12.8 12.7 17.4 12.5 15.5 10.9 12.3 7.65 0 7.5 15.9 11.8 12.4 13.9 25.2 10.8 33.6

PCB‐176 22.6 37.4 16 21.1 20 30.7 20.6 23.6 19.3 15.7 12.8 27.3 14.4 26.9 17.6 22 25.1 37.5 18 54.2

PCB‐177 70.2 103 52.7 72.8 65.8 96.8 71.4 78.6 61.2 50.4 41.8 77.2 46.4 92.7 59.3 71.5 83.8 102 60.6 166

PCB‐178 79.9 152 58.7 78.2 74 105 78.7 89.5 70.1 57.1 50.5 139 49.9 101 67.7 78.9 98.2 198 72.1 213

PCB‐179 167 321 124 170 152 208 174 191 148 121 103 263 108 202 139 165 204 419 150 449

PCB‐180 264 530 186 287 240 362 276 331 227 194 144 273 155 357 228 287 316 604 233 0

PCB‐183 134 248 94.8 136 121 172 131 150 115 97.4 75.9 156 82.6 163 109 137 155 275 113 373

PCB‐184 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐185 14.4 22.9 10.7 14.4 12.6 19.6 15.6 17.4 12.8 11.9 9.69 29 11.5 17.4 12.2 15.4 17.3 23 14 34.2

PCB‐187 454 885 347 505 438 649 500 588 431 359 290 798 299 622 404 491 594 1220 423 1360

PCB‐188 11.2 24.4 8.1 11.2 9.43 14.9 11.6 13.7 10.3 8.38 7.83 44.7 8.17 14.5 8.77 12.4 13.5 31.7 9.93 29.7

PCB‐189 9.76 21.8 6.05 9.12 7.78 13.2 7.74 10.8 9.18 9 5.32 8.54 5.21 12.8 8.35 8.94 10.6 24.5 8.37 32.1

PCB‐190 46.1 74 31.8 44.8 39.1 56.7 46.1 49.6 42.2 34.6 27.1 70 28.7 58.2 38.6 47.7 52.3 81.9 38.4 115

PCB‐191 11.2 19.6 8.63 11.3 9.36 14.2 11 12.6 9.5 9.18 7.81 34 7.79 15 10.4 12.6 13.4 19.5 10.6 27.4

PCB‐193 21.8 44.3 14.6 22.8 19.3 28.1 21.6 28.4 18.1 17.6 13.2 56.6 17.7 28.3 17.5 22.7 25.2 55.9 19.2 71.5

PCB‐194 32.1 85.1 23.3 39 27.3 49.6 29.6 42.9 29.7 31.2 20.4 71 19.3 48.3 28.5 38 33.9 101 28.1 154

PCB‐195 13 30.6 9.57 14 12.3 20.5 10.9 16.8 12.3 13.7 8.38 36.2 9.12 19.1 11.4 15.4 15.2 31.2 11.6 52.4
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Table C‐2. PED Congener Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Batch S17‐0368

0368 part 1 0368 part 2

concentration in PED

ng/g dry

PCB‐197 3.01 6.02 0 3.03 0 0 0 0 0 0 0 0 0 0 0 0 3.03 6.26 0 8.95

PCB‐198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐199 42.2 92.6 26.8 43.7 33.6 56.8 40 50.9 35.1 33.2 21.5 66.3 21.8 57.5 33.3 46 47.5 102 36.6 165

PCB‐200 5.34 9.81 4.71 5.53 4.58 7.14 5.11 5.79 0 0 0 0 0 6.32 4.74 6.12 4.89 9.82 5.14 17.1

PCB‐201 7 15 4.68 6.91 6.2 9.07 7.1 7.82 6.64 7.11 4.58 0 4.74 9.68 6.42 7.56 7.65 14.8 7.11 22.1

PCB‐202 16.5 39 11.7 18.2 15.2 22.5 17.9 21.8 14.8 15.5 11 40.2 10.9 24.5 14.3 19.2 18.2 42.3 16 55.9

PCB‐203 43 114 30.7 49.8 35.3 62.1 43.8 57.7 40.7 41.4 25.2 89.8 26.7 62.6 34.9 50.5 53.9 121 37.4 198

PCB‐205 3.88 6.54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.87 7.82 0 9

PCB‐206 13.6 49.9 9.05 18.1 10.1 23.3 14.5 20.3 13.3 15.5 9.14 53.8 8.86 22.9 11.6 18.2 16.8 56.2 13.7 101

PCB‐207 3.33 9.12 0 4.46 3.33 5.45 0 4.48 3.39 0 0 0 0 4.72 0 0 4.04 8.88 3.87 13.9

PCB‐208 6.18 17.5 4.31 7.13 5.06 10 6.45 9.06 6.46 7.01 3.44 30.9 5.01 9.23 5.9 7.39 7.56 19 6.07 32.3

PCB‐209 4.37 11.1 0 5.05 4.26 6.83 0 5.76 4.47 0 0 0 0 6.28 0 5.9 4.64 13.2 0 19.8

Total PCB 514875 1845244 423189 409003 470443 803407 496782 672455 425305 309736 419951 1906334 335876 469795 470305 396643 607492 2194804 557650 1936369

Initial PRC concentration (ng/g dry PED)

Cl3(38) 781 781 781 781 781 781 855 855 855 855 781 781 781 781 855 855 855 855 781 781

Cl4(78) 410 410 410 410 410 410 536 536 536 536 410 410 410 410 536 536 536 536 410 410

Cl4(79) 387 387 387 387 387 387 524 524 524 524 387 387 387 387 524 524 524 524 387 387

Cl7(186) 236 236 236 236 236 236 384 384 384 384 236 236 236 236 384 384 384 384 236 236

Final PRC concentration (ng/g dry PED)

Cl3(38) 37 49 44 103 34 69 29 81 30 169 41 49 24 86 39 91 26 36 26 38

Cl4(78) 52 35 63 103 124 119 123 101 135 98 53 33 54 130 119 108 37 28 44 21

Cl4(79) 57 34 71 69 89 63 78 67 60 177 59 36 61 95 91 64 42 31 53 17

Cl7(186) 156 102 148 114 188 117 161 107 106 293 71 183 183 169 142 82 80 186 218 82

Fractional equilibration *

Cl3(38) 0.95 0.94 0.94 0.87 0.96 0.91 0.97 0.90 0.96 0.80 0.95 0.94 0.97 0.89 0.95 0.89 0.97 0.96 0.97 0.95

Cl4(78) 0.87 0.92 0.85 0.75 0.70 0.71 0.77 0.81 0.75 0.82 0.87 0.92 0.87 0.68 0.78 0.80 0.93 0.95 0.89 0.95

Cl4(79) 0.85 0.91 0.82 0.82 0.77 0.84 0.85 0.87 0.88 0.66 0.85 0.91 0.84 0.75 0.83 0.88 0.92 0.94 0.86 0.96

Cl7(186) 0.34 0.57 0.37 0.52 0.20 0.50 0.58 0.72 0.72 0.24 0.70 0.22 0.22 0.28 0.63 0.79 0.79 0.52 0.08 0.65

 * If fracƟonal equilibraƟon is < 0 or > 1, the value is set to 0 or 1, respecƟvely
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Table C‐3. PED Congener Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐05 

SW

ADP‐CC‐05 

PW

ADP‐FF‐05 

SW

ADP‐FF‐05 

PW
170628AS017

 b
170628AS018 b 170628BS017 c 170628BS018 c

Values

Units

Congener

PCB‐1 31.2 80.8 23.6 140 0 0 0 0

PCB‐3 21.2 52.4 19.6 65.3 0 0 0 0

PCB‐4 2080 2820 1880 14400 0 0 0 0

PCB‐5 0 0 0 0 0 0 0 0

PCB‐6 7150 7450 6140 25800 0 0 0 0

PCB‐7 116 144 94.4 195 0 0 0 0

PCB‐8 7060 8170 6080 25500 0 0 0 0

PCB‐9 159 229 144 323 0 0 0 0

PCB‐11 1190 1200 1040 2340 0 0 0 0

PCB‐12 6.08 4.95 3.81 0 0 0 0 0

PCB‐13 3660 3970 3180 10600 0 0 0 0

PCB‐15 3690 3830 2960 8590 0 0 0 0

PCB‐16 313 483 239 1340 0 0 0 0

PCB‐17 13500 12400 11100 28800 0 0 0 0

PCB‐18 26300 23400 22300 58400 0 0 0 0

PCB‐19 1480 1540 1380 6500 0 0 0 0

PCB‐22 2240 2460 1920 3420 0 0 0 0

PCB‐24 24.8 33.6 18.9 23.9 0 0 0 0

PCB‐25 29800 23500 24900 48600 0 0 0 0

PCB‐26 40600 32700 33800 48700 0 0 0 0

PCB‐27 3750 3640 3410 11100 0 0 0 0

PCB‐28 50100 38400 41400 65900 0 0 0 0

PCB‐29 10.9 12.3 8.8 5.36 0 0 0 0

PCB‐30 10.9 10.8 9 12 0 0 0 0

PCB‐31 51500 41100 41300 58900 0 0 0 0

PCB‐32 9160 8420 7770 20600 0 0 0 0

PCB‐33 1450 1600 1200 2500 0 0 0 0

PCB‐37 1400 1080 1000 1320 0 0 0 0

Batch S17‐0369

0369

concentration in PED

ng/g dry

0

0

0

0

0

0

0

2.98

0

1.86

1.3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

TB‐081417‐01
 a
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Table C‐3. PED Congener Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐05 

SW

ADP‐CC‐05 

PW

ADP‐FF‐05 

SW

ADP‐FF‐05 

PW
170628AS017

 b
170628AS018 b 170628BS017 c 170628BS018 c

Values

Units

Batch S17‐0369

0369

concentration in PED

ng/g dry

TB‐081417‐01
 a

PCB‐40 2320 1840 2090 3010 0 0 0 0

PCB‐41 0 13.8 0 0 0 0 0 0

PCB‐42 7020 5320 5840 10700 0 0 0 0

PCB‐43 5200 4910 666 12400 0 0 0 0

PCB‐44 11600 9700 9690 20000 0 0 0 0

PCB‐45 392 461 314 1260 0 0 0 0

PCB‐46 1140 1090 1020 2290 0 0 0 0

PCB‐47 18300 13100 15400 25300 0 0 0 0

PCB‐48 3980 4080 2910 8500 0 0 0 0

PCB‐49 71400 56000 97200 83600 0 0 0 0

PCB‐50 79 64.6 66.4 95.6 0 0 0 0

PCB‐51 3590 2970 3400 8390 0 0 0 0

PCB‐52 75000 53400 108000 84000 0 0 0 0

PCB‐53 8950 7180 8020 18400 0 0 0 0

PCB‐54 52.5 55.9 46.8 92.8 0.734 0.562 0 0

PCB‐56 827 353 286 216 0 0 0 0

PCB‐60 204 179 157 106 0 0 0 0

PCB‐63 234 206 184 206 0 0 0 0

PCB‐64 5260 4670 4380 7850 0 0 0 0

PCB‐66 3200 2470 2630 2260 0 0 0 0

PCB‐67 1840 1090 1470 355 1.31 1.68 1.15 1.29

PCB‐70 2520 1820 2140 1690 0 0 0 0

PCB‐71 9520 7210 8280 16700 0 0 0 0

PCB‐74 4280 2820 3210 2290 0 0 0 0

PCB‐75 913 376 868 349 0 0 0 0

PCB‐77 259 200 206 125 0 0 0 0

PCB‐80 32 31.4 25.7 19.6 0 0 0 0

PCB‐81 16.6 11.2 8.94 10.6 0 0 0 0

PCB‐82 120 105 101 98 0 0 0 0

0

0

0

0

1.87

0

0

3.13

0

4.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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Table C‐3. PED Congener Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐05 

SW

ADP‐CC‐05 

PW

ADP‐FF‐05 

SW

ADP‐FF‐05 

PW
170628AS017

 b
170628AS018 b 170628BS017 c 170628BS018 c

Values

Units

Batch S17‐0369

0369

concentration in PED

ng/g dry

TB‐081417‐01
 a

PCB‐83 4170 3310 3850 6650 0 0 0 0

PCB‐84 2260 2350 2200 3680 0 0 0 0

PCB‐85 249 373 0 0 0 0 0 0

PCB‐87 444 408 381 488 0 0 0 0

PCB‐91 6630 4830 5640 10100 0.478 0 0.368 0

PCB‐92 3660 2540 2540 6350 0 0 0 0

PCB‐95 12700 9760 10700 19600 0 0 0 0

PCB‐97 2880 2210 2630 3220 0 0 0 0

PCB‐99 8570 6210 6900 9290 0 0 0 0

PCB‐100 317 283 275 315 0 0 0 0

PCB‐101 11000 7530 8800 10900 0 0 0 0

PCB‐104 16.5 14.1 14.7 18.2 0 0 0 0

PCB‐105 389 356 350 371 0 0 0 0

PCB‐110 13300 9950 10800 18800 0 0 0 0

PCB‐114 69.6 49.6 54.4 51.5 0 0 0 0

PCB‐115 121 0 0 0 0 0 0 0

PCB‐118 4380 3500 3960 4550 0 0 0 0

PCB‐123 549 415 477 492 0 0 0 0

PCB‐124 118 90 98.4 95.6 0 0 0 0

PCB‐125 37.2 13.7 0 0 0 0 0 0

PCB‐126 16.8 15.4 15.3 13.9 0 0 0 0

PCB‐127 125 78.4 74.2 46.1 0 0 0 0

PCB‐128 272 252 238 301 0 0 0 0

PCB‐130 88.3 82.7 95.5 120 0 0 0 0

PCB‐131 205 169 178 260 0 0 0 0

PCB‐134 431 340 372 507 0 0 0 0

PCB‐135 634 533 552 716 0 0 0 0

PCB‐136 1310 855 1250 2250 0 0 0 0

PCB‐137 114 99.5 102 124 0 0 0 0

0

0

0

0

0

0

0

0

0

0.821

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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Table C‐3. PED Congener Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐05 

SW

ADP‐CC‐05 

PW

ADP‐FF‐05 

SW

ADP‐FF‐05 

PW
170628AS017

 b
170628AS018 b 170628BS017 c 170628BS018 c

Values

Units

Batch S17‐0369

0369

concentration in PED

ng/g dry

TB‐081417‐01
 a

PCB‐138 948 807 885 935 0 0 0 0

PCB‐139 103 84.2 86.4 108 0 0 0 0

PCB‐140 10.8 8.81 9.18 13.2 0 0 0 0

PCB‐141 138 125 129 153 0 0 0 0

PCB‐144 109 73.9 80.2 116 0 0 0 0

PCB‐146 691 572 608 757 0 0 0 0

PCB‐149 8510 6920 7200 13500 0 0 0 0

PCB‐151 935 723 825 1880 0 0 0 0

PCB‐153 5070 4380 4640 7260 0 0 0 0

PCB‐154 448 385 408 584 0 0 0 0

PCB‐155 3.55 4.19 3.37 4.29 0 0 0 0

PCB‐156 192 168 171 212 0 0 0 0

PCB‐157 37.1 34.2 33.9 42.2 0 0 0 0

PCB‐158 276 267 276 316 0 0 0 0

PCB‐163 1760 1540 1700 2920 0 0 0 0

PCB‐164 290 248 237 281 0 0 0 0

PCB‐166 27.3 23.9 24.4 27.6 0 0 0 0

PCB‐167 178 156 156 182 0 0 0 0

PCB‐169 6.84 0 0 8.1 0 0 0 0

PCB‐170 141 132 127 177 0 0 0 0

PCB‐171 45 42.4 38.8 58.3 0 0 0 0

PCB‐172 29.3 27.1 25.9 34.8 0 0 0 0

PCB‐173 4.25 4.08 4.09 5.43 0 0 0 0

PCB‐174 87.1 81.8 77.9 110 0 0 0 0

PCB‐175 13.4 12.9 10.8 17.3 0 0 0 0

PCB‐176 21.2 21.7 19.7 26 0 0 0 0

PCB‐177 73 69.4 63.5 89.7 0 0 0 0

PCB‐178 73.7 69.9 70.1 106 0 0 0 0

PCB‐179 153 138 139 205 0 0 0 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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Table C‐3. PED Congener Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐05 

SW

ADP‐CC‐05 

PW

ADP‐FF‐05 

SW

ADP‐FF‐05 

PW
170628AS017

 b
170628AS018 b 170628BS017 c 170628BS018 c

Values

Units

Batch S17‐0369

0369

concentration in PED

ng/g dry

TB‐081417‐01
 a

PCB‐180 228 216 196 304 0 0 0 0

PCB‐183 126 113 111 162 0 0 0 0

PCB‐184 0 2.97 0 0 0 0 0 0

PCB‐185 15.7 13.6 12.8 16.3 0 0 0 0

PCB‐187 483 452 435 659 0 0 0 0

PCB‐188 11.5 11.3 9.79 15.7 0 0 0 0

PCB‐189 11.5 11 9.33 15.4 0 0 0 0

PCB‐190 46.1 41.7 41.7 57.4 0 0 0 0

PCB‐191 10.7 10.8 9.91 13.8 0 0 0 0

PCB‐193 19.5 20.2 26 34.3 0 0 0 0

PCB‐194 31.9 34.4 28 54 0 0 0 0

PCB‐195 12.8 13.5 10.2 18.5 0 0 0 0

PCB‐197 3.56 3.43 3.08 4.26 0 0 0 0

PCB‐198 0 0 0 0 0 0 0 0

PCB‐199 50.4 49.3 45 83.3 0 0 0 0

PCB‐200 6.84 7.67 5.75 9.24 0 0 0 0

PCB‐201 7.97 8.11 6.68 9.07 0 0 0 0

PCB‐202 15.8 16.2 13.7 24 0 0 0 0

PCB‐203 38.6 42 34.9 62.3 0 0 0 0

PCB‐205 4.13 4.46 3.93 5.4 0 0 0 0

PCB‐206 13.1 15.8 11.1 27.6 0 0 0 0

PCB‐207 3.33 2.66 2.42 4.16 0 0 0 0

PCB‐208 5.68 7.34 5.16 9.4 0 0 0 0

PCB‐209 4.62 5.74 4.1 6.48 0 0 0 0

Total PCB 591634 475298 573553 885422 3 2 2 1

Initial PRC concentration (ng/g dry PED) A d B d

Cl3(38) 781 781 855 855 855 781 868 842 785 777

Cl4(78) 410 410 536 536 536 410 520 552 402 417

Cl4(79) 387 387 524 524 524 387 502 545 382 391

0

0

0

0

0

0

0

0

0

17

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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Table C‐3. PED Congener Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐05 

SW

ADP‐CC‐05 

PW

ADP‐FF‐05 

SW

ADP‐FF‐05 

PW
170628AS017

 b
170628AS018 b 170628BS017 c 170628BS018 c

Values

Units

Batch S17‐0369

0369

concentration in PED

ng/g dry

TB‐081417‐01
 a

Cl7(186) 236 236 384 384 384 236 324 444 236 236

Final PRC concentration (ng/g dry PED)

Cl3(38) 31 107 29 58 N/A N/A N/A N/A

Cl4(78) 66 94 56 46 N/A N/A N/A N/A

Cl4(79) 78 124 91 68 N/A N/A N/A N/A

Cl7(186) 270 197 173 132 N/A N/A N/A N/A

Fractional equilibration *

Cl3(38) 0.96 0.86 0.97 0.93 ‐0.10 ‐0.20 N/A N/A N/A N/A

Cl4(78) 0.84 0.77 0.90 0.91 0.03 ‐0.26 N/A N/A N/A N/A

Cl4(79) 0.80 0.68 0.83 0.87 ‐0.03 ‐0.39 N/A N/A N/A N/A

Cl7(186) 0.00 0.17 0.55 0.66 0.30 ‐0.14 N/A N/A N/A N/A

* If fractional equilibration for a deployed PED is < 0 or > 1, the value is set to 0 or 1, respectively. For the trip blank, actual values are presented

   to demonstrate the expected error resulting from uneven PRC spike within a batch and sampling and analytical errors
a 
Trip blank

b Unexposed PED used to determine initial PRC concentration in spiking Batch A

c Unexposed PED used to determine initial PRC concentration in spiking Batch B

d The records on the spiking batch for the trip blank are missing, therefore fractional equlibration was calculated both by assuming the PED came from 

   the spiking batch A and by assuming it came from the spiking batch B

938

518

538

270
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Table C‐4. Equilibrium Congener Water Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Congener

PCB‐1 3.11 6.9 3.37 19.6 1.99 77.2 2.55 6.64 3.21 15.7 2.88 9.24 5.48 6.64 2.63 180 19.8 3670 3.47 15.2

PCB‐3 1.24 2.65 1.49 5.14 0.96 8.03 1.23 2.96 1.33 3.75 1.31 4.15 1.77 1.93 1.05 42.3 3.12 306 1.29 1.95

PCB‐4 100 205 108 470 88.7 645 86.8 139 107 278 104 270 137 139 125 4930 141 4650 102 240

PCB‐5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32.5 0 0

PCB‐6 140 269 150 370 139 419 117 143 166 204 135 269 146 143 172 3700 138 467 123 215

PCB‐7 2.32 3.38 2.32 9.79 1.92 13.9 2.74 2.48 2.76 2.84 2.14 2.3 2.05 2.72 1.6 33 3 0 2.36 1.8

PCB‐8 157 372 162 451 152 556 132 178 209 347 152 329 175 169 194 4620 184 1440 143 226

PCB‐9 3.21 13.3 3.77 18.7 2.66 22.7 3.23 4.17 3.68 5.34 3.71 12.7 3.45 3.44 2.59 65.6 4.71 114 2.94 2.94

PCB‐11 10.2 16.4 11.2 17.6 10.3 17.8 10.3 10.1 12.6 12.4 11.7 14.7 12.4 12.4 11.3 137 10.8 17.1 10.5 14.5

PCB‐12 0.0388 0.106 0.0607 0.0741 0.0567 0 0.0326 0.037 0.0354 0.0738 0 10.1 0.0528 0.0414 0 0.179 0.0703 1.29 0.0309 0

PCB‐13 37.6 82.1 41.7 88.5 38 83 38 37 46.2 48.5 43.2 49.2 46.6 47.3 42.1 549 41.1 74.3 39.5 72.9

PCB‐15 41 80.7 45.3 87.2 42 84.7 43.3 41 51.6 62.5 49.2 47.4 51.9 50.3 44.6 530 53.7 207 44.9 54

PCB‐16 4.49 24.6 5.01 16.5 3.76 10.1 4.57 11 12.1 47.4 4.48 3.82 14.4 15.1 2.51 42.4 14.1 164 4.21 18.9

PCB‐17 129 205 133 216 131 227 126 119 155 155 139 178 160 156 157 1550 131 289 128 171

PCB‐18 350 533 362 632 354 688 336 339 430 416 384 544 444 445 452 5030 362 633 354 451

PCB‐19 39.5 67.3 42 90 36.9 125 37.2 43.8 44.8 58.2 41.5 91.1 54.1 55.4 48.6 893 43 293 39 74.4

PCB‐22 12.7 21.5 14.4 16.8 13.5 11.6 12.1 13 15.7 23.9 14.3 11.6 16 16.1 10.9 74.7 14.9 39.1 13.4 20

PCB‐24 0.232 0.429 0.289 0.31 0.26 0.194 0.26 0.284 0.267 0.69 0.216 0.244 0.287 0.342 0.128 1.56 0.354 2.65 0.223 0.254

PCB‐25 126 174 128 166 128 143 123 104 151 126 139 138 139 137 150 985 123 113 128 170

PCB‐26 157 215 158 206 156 191 153 132 194 167 173 183 186 188 194 1480 153 142 160 248

PCB‐27 51.7 85.7 56.1 121 50 138 49.6 50.6 60.2 52.1 56.1 93.2 73.7 74.9 65.8 858 53.6 107 52.7 130

PCB‐28 240 274 243 279 242 260 234 199 285 239 267 246 257 257 271 1540 217 246 241 268

PCB‐29 0.0494 0.0562 0.0591 0.0318 0 0.0294 0.0472 0.0586 0.0611 0.123 0.0433 0 0.0523 0.0611 0.0241 0 0.0709 0.357 0.0498 0.0345

PCB‐30 0.0911 0.101 0.0919 0.0888 0.075 0.0919 0.0872 0.0793 0.0927 0.0816 0.0896 0.0781 0.258 0.0753 0.0552 0.622 0.0999 0.171 0.067 0.0708

PCB‐31 215 248 226 264 222 256 212 182 262 230 238 239 228 228 257 1560 184 218 215 247

PCB‐32 155 247 161 273 155 292 149 143 194 180 168 253 216 222 206 2160 159 254 157 268

PCB‐33 7.34 15.9 8.3 8.93 8.81 6.44 8.42 7.68 11.1 26.6 9.15 1.22 11.3 11.7 7.23 19.9 10.2 30.2 9.55 19.2

PCB‐37 3.45 4.57 3.53 3.08 3.2 2.66 3.25 2.79 4.04 6.28 3.92 2.77 4.23 4.54 3.53 4.82 3.86 7.18 3.53 4.4

Batch S17‐0367

0367 part 1 0367 part 2

equlibrium concentrations in water

ng/L
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Table C‐4. Equilibrium Congener Water Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

equlibrium concentrations in water

ng/L

PCB‐40 16.7 19.1 15.9 14.5 15.3 13 14.5 12 16.3 15.2 18.5 12.6 15.6 17.4 18.6 74 13.9 17.6 14.3 18.6

PCB‐41 0 0 0 0.0627 0 0 0 0 0 0.172 0 0 0.059 0.0578 0 0 0 0.302 0 0

PCB‐42 23.6 31.9 23 28.3 23.8 16.1 19.5 17.2 26 26.5 22.9 17 19.9 20.5 17.7 86.3 20.1 22.8 19.1 33.9

PCB‐43 3.09 2.84 2.92 2.14 2.91 3.15 13 6.53 19 21.2 9.87 3.23 3.02 3.29 11.9 82.2 14 1.62 13.3 15.9

PCB‐44 56.7 82.1 55.7 70.4 57.7 46.9 52.3 45.8 64 69.9 61.6 41.9 61.6 64.5 59.1 281 54.7 60.1 55.7 88

PCB‐45 4.65 7.33 5.23 6.29 5.01 3.84 4.87 4.64 5.62 6.34 5.35 3.9 5.62 5.57 3.99 11.9 5.12 8.71 1.86 5.62

PCB‐46 10.4 16.4 10.7 15.5 10.1 14.5 9.86 9.95 11.9 12.5 11.1 14.1 13.4 14 12.1 123 10.1 13.8 10 18.1

PCB‐47 45.3 54.1 44.5 46.5 44 39.3 41.9 32.5 49 41 49.4 40.7 46.8 51.6 55.3 172 40.9 46.4 42.4 62

PCB‐48 3.35 8.06 4.86 10.6 8.68 4.76 7.53 6.97 10.5 13.1 10.9 3.62 6.12 5.35 11.7 38.8 8.41 1.25 7.32 13.2

PCB‐49 153 195 157 187 129 142 186 149 174 142 145 198 213 230 212 1250 149 146 198 224

PCB‐50 0.384 0.399 0.405 0.369 0.3 0.409 0.376 0.305 0.4 0.301 0.391 0.324 0.359 0.376 0.327 2.25 0.381 0.421 0.333 0.333

PCB‐51 26.2 33.5 26.4 29.7 23.7 34.7 23.6 21.3 29.9 24.1 26.8 32.6 35.9 37.5 34.3 250 24.2 28.9 25.8 52.6

PCB‐52 225 281 222 264 182 217 243 198 252 197 208 270 304 321 304 1990 205 200 267 344

PCB‐53 79.3 109 78.7 107 76.8 121 72.8 65.8 96.9 78.7 81.8 112 116 119 112 867 76.5 81.1 82.1 142

PCB‐54 0.689 0.807 0.701 0.812 0.506 1.37 0.609 0.703 0.728 0.671 0.622 1.08 1.08 1.11 0.596 8.17 0.718 1.36 0.624 1.16

PCB‐56 1.28 1.63 1.35 1.09 1.25 0.848 1.2 0.985 1.48 2.36 1.43 0.858 1.57 1.65 0.976 0.565 1.86 2.28 1.38 1.95

PCB‐60 0.769 0.742 0.806 0.255 0.297 0.204 0.357 0.292 0.333 1.07 0.389 0.54 0.314 0.344 0.178 0.237 0.372 0.443 0.305 0.95

PCB‐63 0.306 0.725 0.334 0.223 0.232 0.189 0.303 0.231 0.267 0.298 0.314 0.154 0.229 0.235 0.161 0.728 0.736 0.34 0.223 0.235

PCB‐64 19 31.9 20.8 26.3 24.3 14.2 20.3 16.6 21.2 21.6 22.1 14 18.8 19.3 15.5 63.7 19.5 24.8 18.5 28.8

PCB‐66 4.37 4.29 4.45 3.1 4.17 2.61 4.22 3.17 4.89 6.78 4.87 2.62 5.2 5.56 3.23 1.17 5.59 7.12 4.67 5.66

PCB‐67 2.17 1.48 2.41 1.56 2.2 1.28 2.19 1.46 2.15 1.56 2.55 1.22 1.65 1.63 1.65 0.64 2.13 1.74 1.76 1.41

PCB‐70 3.43 3.01 3.46 2.21 3.25 1.9 3.2 2.29 3.84 6.42 3.68 1.85 3.86 4.11 2.42 0.743 3.85 5.06 3.58 4.1

PCB‐71 48 63.3 45.3 49.8 43.7 46.5 41.1 35 53.5 47 49.4 41.9 48.4 50.7 61.5 296 40.9 36.8 46.5 66.1

PCB‐74 5.08 3.46 5.69 3.39 5 2.95 5.03 3.5 5.22 4.89 5.95 2.89 4.57 4.61 3.73 0.791 5.29 5.88 4.51 3.78

PCB‐75 2.52 3.05 2.74 2.31 2.51 2.17 2.63 1.95 2.79 2.08 2.79 2.22 2.66 2.76 3.02 4.77 2.41 0.992 0.915 2.71

PCB‐77 0.19 0.194 0.221 0.145 0.221 0.153 0.217 0.164 0.198 0.246 0.22 0.122 0.199 0.221 0.163 0.0926 0.242 0.329 0.182 0.224

PCB‐80 0.0144 0.00786 0.0212 0.00817 0.0172 0.0139 0.0172 0.0149 0.0167 0.0149 0.015 0.00762 0.0117 0.0124 0.00678 0.0104 0.109 0.024 0.0122 0.0164

PCB‐81 0.0132 0.0101 0.015 0.0121 0.0147 0.0106 0.0103 0 0.0078 0.0112 0 0.0126 0.00956 0.0123 0 0 0.0113 0.0177 0.00846 0.0105

PCB‐82 0.234 0.337 0.203 0.201 0.221 0.164 0.232 0.186 0.251 0.727 0.227 0.156 0.28 0.365 0.171 0.175 0.227 0.344 0.261 0.637
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Table C‐4. Equilibrium Congener Water Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

equlibrium concentrations in water

ng/L

PCB‐83 6.8 9.21 6.53 6.49 6.11 5.09 6.24 5.11 6.24 7.09 7.86 5.63 6.65 7.56 7.95 27.7 5.51 5.79 5.63 8.68

PCB‐84 5.79 9.45 5.38 6.16 5.01 3.96 4.98 5.08 5.33 8.13 5.46 5.05 5.3 6.96 4.79 24.1 3.68 7.17 4.61 7.39

PCB‐85 0.421 0.737 0.461 0.463 0.533 0.365 0.472 0.451 0.653 1.64 0.537 0.334 0.62 0.621 0.555 0.74 0.55 0.956 0.652 1.62

PCB‐87 0.75 1.08 0.65 0.619 0.746 0.535 0.688 0.623 0.823 3.06 0.842 0.519 1.04 1.29 0.517 0.551 0.706 1.46 0.888 2.82

PCB‐91 11.2 15.8 10.1 11.6 10.7 7.11 9.2 7.6 9.8 12.3 11.2 7.62 9.1 9.96 9.15 42.1 8.63 9.93 8.43 14.6

PCB‐92 4.61 5.09 4.87 4.01 4.58 3.47 4.43 3.08 3.98 5.4 5.64 3.18 4.75 4.51 4.47 20.8 4.47 3.88 4.43 6.55

PCB‐95 26.6 35 25.2 27.2 24.8 19.4 23.4 19.8 27.9 32.8 28.4 17.4 26.8 29.6 28 103 22.9 23 24.6 38

PCB‐97 3.29 3.95 3.53 2.95 3.43 2.33 3.3 2.55 3.43 5.02 4.01 2.35 3.46 4.03 3.02 3.82 3.28 3.55 3.23 5.06

PCB‐99 7.21 7.94 6.9 5.61 7.04 4.5 6.48 4.76 7.31 9.36 7.88 4.55 6.94 8.06 6.39 8.98 7.4 8.74 5.61 9.73

PCB‐100 1.13 1.33 1.02 0.916 0.959 0.839 0.441 0.373 0.968 0.969 1.17 0.873 0.384 0.445 1.29 2.11 0.428 0.522 0.355 1.2

PCB‐101 13 13.5 12.8 10.6 12.1 8.07 11.2 8.36 12.7 17.7 14.5 7.14 12.3 14.8 11.3 14.9 11.8 13.6 11.8 17.3

PCB‐104 0.0433 0.037 0.036 0.031 0.0295 0.036 0.0354 0.0291 0.037 0.0302 0.0398 0.0355 0.0392 0.0441 0.0441 0.234 0.0341 0.0402 0.0326 0.037

PCB‐105 0.19 0.186 0.212 0.107 0.236 0.15 0.201 0.152 0.235 0.705 0.193 0.0998 0.238 0.282 0.126 0.0778 0.283 0.478 0.239 0.521

PCB‐110 15.5 20.5 15.3 15 15.1 11.1 14.5 11.4 16.4 22.3 17.8 12.4 14.7 17.6 14.6 41.4 15.1 16.7 14.2 23.5

PCB‐114 0.0538 0.0526 0.0615 0.0387 0.0543 0.0398 0.0532 0.0408 0.053 0.0865 0.0566 0.0274 0.0501 0.0635 0.042 0.0315 0.0665 0.0796 0.0503 0.0725

PCB‐115 0.085 0.132 0.0771 0.0922 0 0.081 0 0 0 0 0 0.4 0.0744 0.121 0 0 0 0.725 0 0

PCB‐118 2.18 1.93 2.78 1.42 2.68 1.69 2.37 1.73 2.55 4.46 2.59 1.34 2.25 2.59 1.8 1.07 3.18 4.11 2.27 3.62

PCB‐123 0.292 0.279 0.355 0.194 0.387 0.24 0.331 0.238 0.322 0.495 0.327 0.172 0.263 0.291 0.229 0.24 0.401 0.473 0.271 0.416

PCB‐124 0.0673 0.0595 0.0824 0.0403 0.0817 0.0497 0.0726 0.0515 0.075 0.122 0.0766 0.0382 0.0628 0.0755 0.0501 0.034 0.0908 0.108 0.0692 0.0933

PCB‐125 0.107 0.0834 0.0792 0.0918 0.0667 0.0729 0 0 0 0.0797 0 0.069 0.1 0.104 0 0 0 0.0899 0 0.0838

PCB‐126 0.00672 0.00476 0.00987 0.00362 0.00977 0.00665 0.00744 0.0066 0.00696 0.00652 0.00735 0.0041 0.00486 0.00574 0.00564 0 0.0101 0.0111 0.00613 0.00528

PCB‐127 0.0243 0.00604 0.0696 0.00255 0.0457 0.0275 0.0439 0.0242 0.0473 0.0291 0.0257 0.00926 0.0168 0.0125 0.024 0.012 0.103 0.0395 0.0293 0.00912

PCB‐128 0.172 0.185 0.191 0.132 0.201 0.15 0.177 0.147 0.174 0.462 0.179 0.122 0.179 0.229 0.126 0.136 0.217 0.305 0.167 0.394

PCB‐130 0.0441 0.0316 0.0667 0.0178 0.0626 0.0448 0.0535 0.0393 0.0498 0.0909 0.052 0.0227 0.0322 0.0421 0.0344 0.0397 0.0767 0.105 0.0381 0.0485

PCB‐131 0.138 0.174 0.153 0.12 0.171 0.13 0.147 0.125 0.13 0.177 0.16 0.115 0.115 0.14 0.144 0.442 0.154 0.196 0.111 0.164

PCB‐134 0.302 0.392 0.342 0.246 0.374 0.26 0.321 0.262 0.293 0.371 0.332 0.245 0.253 0.294 0.272 0.803 0.346 0.411 0.247 0.351

PCB‐135 0.77 1.01 0.873 0.734 0.86 0.663 0.783 0.64 0.785 0.984 0.919 0.655 0.629 0.839 0.862 2.36 0.733 1.03 0.601 1.05

PCB‐136 1.47 2.08 1.54 1.54 1.48 1.28 1.38 1.23 1.41 1.8 1.71 1.32 1.44 1.63 1.81 6.01 1.33 1.46 1.22 2.06

PCB‐137 0.0624 0.0645 0.0751 0.0418 0.0774 0.0556 0.0674 0.0514 0.0662 0.141 0.0671 0.0419 0.0586 0.079 0.0496 0.0484 0.0825 0.129 0.0611 0.102
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Table C‐4. Equilibrium Congener Water Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

equlibrium concentrations in water

ng/L

PCB‐138 0.446 0.557 0.564 0.454 0.55 0.389 0.473 0.396 0.534 1.54 0.554 0.341 0.562 0.871 0.323 0.407 0.606 0.996 0.534 1.21

PCB‐139 0.0663 0.0669 0.0749 0.0488 0.0781 0.0584 0.0693 0.0576 0.0616 0.0843 0.0744 0.0468 0.0553 0.0644 0.0602 0.125 0.0725 0.101 0.0498 0.072

PCB‐140 0.00615 0.00615 0.0044 0.00402 0.00943 0.0045 0.00587 0.00508 0 0.0115 0.00516 0.00633 0.00539 0.00728 0.00361 0 0 0.0106 0.00491 0.0105

PCB‐141 0.0851 0.0948 0.0979 0.0603 0.101 0.0717 0.0914 0.0723 0.0923 0.245 0.0911 0.0557 0.0914 0.121 0.063 0.0636 0.113 0.178 0.0942 0.181

PCB‐144 0.0608 0.0913 0.0648 0.0635 0.0604 0.0637 0.0567 0.0449 0.0515 0.103 0.0623 0.0316 0.0587 0.0585 0.0447 0.0772 0.0638 0.0722 0.0484 0.0901

PCB‐146 0.422 0.441 0.528 0.315 0.507 0.352 0.436 0.34 0.389 0.587 0.489 0.284 0.308 0.35 0.423 0.761 0.497 0.745 0.312 0.449

PCB‐149 6.49 7.73 6.35 5.82 6.39 5.31 5.7 4.81 6.12 7.79 7.11 4.69 4.87 6.58 6.99 21.7 5.82 6.56 4.56 7.87

PCB‐151 0.71 0.848 0.887 0.649 0.802 0.599 0.726 0.576 0.694 0.917 0.838 0.56 0.624 0.728 0.722 1.75 0.809 0.908 0.499 0.881

PCB‐153 2.72 2.47 3.16 1.97 2.98 2.19 2.61 2.09 2.56 4.01 2.83 1.75 2.06 2.41 2.23 2.76 3.27 4.19 2.12 3.17

PCB‐154 0.348 0.431 0.353 0.292 0.399 0.326 0.344 0.288 0.309 0.335 0.365 0.297 0.285 0.332 0.409 1.33 0.345 0.458 0.257 0.349

PCB‐155 0.00211 0.00178 0.00255 0.00141 0.00215 0.00178 0.00222 0.00186 0.00183 0.00188 0.00208 0.00156 0 0.00157 0.00153 0.0103 0.00276 0.00293 0.00151 0.00136

PCB‐156 0.0816 0.0666 0.11 0.0378 0.1 0.0776 0.0925 0.0726 0.0907 0.181 0.0893 0.0437 0.0735 0.0914 0.0657 0.0762 0.13 0.162 0.0823 0.103

PCB‐157 0.0152 0.0131 0.0199 0.00694 0.0189 0.0162 0.0164 0.0136 0.0167 0.041 0.0156 0.00807 0.0147 0.0191 0.0116 0.0136 0.0227 0.034 0.0166 0.0243

PCB‐158 0.171 0.166 0.207 0.119 0.217 0.158 0.189 0.157 0.174 0.287 0.199 0.107 0.147 0.183 0.139 0.142 0.217 0.26 0.151 0.21

PCB‐163 0.885 0.953 1.12 0.643 1.08 0.804 0.92 0.748 0.891 1.09 1.02 0.649 0.729 0.744 0.948 2.03 1.11 1.09 0.752 0.929

PCB‐164 0.158 0.174 0.183 0.128 0.201 0.139 0.167 0.14 0.152 0.239 0.181 0.121 0.136 0.166 0.127 0.154 0.178 0.241 0.139 0.207

PCB‐166 0.0154 0.0135 0.0186 0.00985 0.0183 0.0137 0.0174 0.013 0.0141 0.0193 0.0172 0.0101 0.0108 0.0134 0.0125 0.0185 0.0203 0.0225 0.0116 0.0144

PCB‐167 0.0699 0.0532 0.0971 0.0306 0.0922 0.072 0.0828 0.0657 0.0764 0.108 0.0787 0.0419 0.0529 0.0602 0.0604 0.0712 0.111 0.131 0.0624 0.0603

PCB‐169 0 0 0 0 0.0022 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐170 0.0636 0.0594 0.0863 0.035 0.0822 0.0698 0.0699 0.0655 0.066 0.133 0.0727 0.0437 0.0522 0.0626 0.0535 0.0916 0.0956 0.121 0.0557 0.0704

PCB‐171 0.0208 0.0203 0.0299 0.0122 0.0277 0.0241 0.0244 0.022 0.0221 0.0424 0.0238 0.0148 0.017 0.021 0.019 0.0292 0.031 0.0447 0.0187 0.0237

PCB‐172 0.0121 0.0118 0.0182 0.00704 0.0166 0.0141 0.015 0.0116 0.0126 0.023 0.0141 0.00861 0.00949 0.0108 0.0112 0.0199 0.0191 0.0269 0.0109 0.0116

PCB‐173 0.00211 0.0016 0.00227 0.00113 0.00434 0.00248 0.00217 0.0016 0.00182 0.00359 0.00239 0.00249 0.0013 0.00186 0.00142 0 0.00307 0.00664 0.00158 0.00185

PCB‐174 0.0452 0.0467 0.0599 0.0303 0.0566 0.0478 0.0524 0.0439 0.0461 0.0996 0.0522 0.0306 0.0384 0.0475 0.0389 0.0735 0.0639 0.0864 0.0397 0.0589

PCB‐175 0.00606 0.00569 0.00715 0.00351 0.00842 0.00547 0.00681 0.0053 0.00548 0.00862 0.00604 0.00417 0.00424 0.00516 0.00534 0.0158 0.00779 0.0121 0.00511 0.0052

PCB‐176 0.011 0.0118 0.0146 0.00742 0.0142 0.0119 0.013 0.0111 0.0114 0.0197 0.0123 0.00897 0.00876 0.0108 0.0104 0.0283 0.0152 0.0194 0.00948 0.0123

PCB‐177 0.0326 0.0302 0.0435 0.0192 0.0462 0.0353 0.0377 0.033 0.0333 0.0622 0.0353 0.0225 0.0253 0.0316 0.027 0.0367 0.0475 0.0657 0.0286 0.0368

PCB‐178 0.0393 0.0361 0.0487 0.0217 0.0493 0.0412 0.0424 0.0354 0.0379 0.0475 0.0424 0.0265 0.027 0.0297 0.0392 0.104 0.0527 0.0644 0.0281 0.0303

PCB‐179 0.0847 0.0893 0.11 0.0613 0.114 0.0917 0.0977 0.0814 0.0851 0.104 0.0966 0.0686 0.0634 0.0724 0.0893 0.258 0.115 0.139 0.0682 0.0761
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Table C‐4. Equilibrium Congener Water Concentration Data for Batch S17‐0367

Analytical batch

Calculation batch

Sample ID
ADP‐GG‐

05 SW

ADP‐GG‐

05 PW

ADP‐JJ‐

07 SW

ADP‐JJ‐

07 PW

ADP‐DD‐

09 SW

ADP‐DD‐

09 PW

ADP‐FF‐

07 SW

ADP‐FF‐

07 PW

ADP‐GG‐

04 SW

ADP‐GG‐

04 PW

ADP‐HH‐

07 SW

ADP‐HH‐

07 PW

ADP‐EE‐

04 SW

ADP‐EE‐

04 PW

ADP‐JJ‐

05 SW

ADP‐JJ‐

05 PW

ADP‐DD‐

04 SW

ADP‐DD‐

04 PW

ADP‐FF‐

04 SW

ADP‐FF‐

04 PW

Values

Units

Batch S17‐0367

0367 part 1 0367 part 2

equlibrium concentrations in water

ng/L

PCB‐180 0.113 0.0973 0.16 0.0557 0.152 0.122 0.132 0.115 0.115 0.208 0.125 0.0797 0.0839 0.0997 0.1 0.216 0.177 0.23 0.0935 0.102

PCB‐183 0.058 0.0539 0.0781 0.0329 0.0768 0.0633 0.067 0.0581 0.0567 0.0891 0.0636 0.0426 0.0419 0.0506 0.0559 0.136 0.0833 0.109 0.0459 0.0526

PCB‐184 0 0 0 0.00027 0 0 0 0 0 0 0 0 0.00045 0 0 0 0 0 0 0

PCB‐185 0.00676 0.00583 0.009 0.0037 0.0105 0.00664 0.00856 0.00635 0.00659 0.0105 0.00861 0.0046 0.00509 0.00561 0.00635 0.0109 0.0104 0.0111 0.00563 0.00655

PCB‐187 0.202 0.205 0.267 0.124 0.302 0.227 0.228 0.197 0.202 0.242 0.22 0.167 0.141 0.155 0.203 0.627 0.29 0.388 0.155 0.153

PCB‐188 0.0053 0.00564 0.00723 0.00358 0.00659 0.0061 0.00584 0.00511 0.00595 0.0053 0.00634 0.00417 0.0039 0.00471 0.00611 0.0253 0.00729 0.00935 0.00411 0.00403

PCB‐189 0.00359 0.00308 0.00461 0.00143 0.00395 0.00453 0.00404 0.00371 0.00357 0.00661 0.00382 0.00256 0.00284 0.00334 0.00363 0.00702 0.00456 0.00702 0.00267 0.00337

PCB‐190 0.0196 0.0173 0.0277 0.00986 0.025 0.0227 0.0239 0.0208 0.0202 0.033 0.0224 0.013 0.0142 0.0171 0.0191 0.0387 0.03 0.0348 0.016 0.0165

PCB‐191 0.00425 0.00347 0.00551 0.00214 0.006 0.00436 0.0047 0.00417 0.00432 0.0071 0.00476 0.00313 0.0029 0.00357 0.0036 0.00976 0.00656 0.00966 0.00316 0.00359

PCB‐193 0.00991 0.0101 0.0134 0.00511 0.0172 0.0147 0.0109 0.00916 0.0119 0.0128 0.0102 0.00664 0.00632 0.00733 0.00927 0.0226 0.0126 0.0169 0.00917 0.00751

PCB‐194 0.0123 0.0133 0.0166 0.00572 0.0167 0.0178 0.0141 0.0158 0.0132 0.0269 0.0139 0.00997 0.00862 0.0097 0.0142 0.0519 0.0189 0.0259 0.00999 0.00971

PCB‐195 0.00485 0.00429 0.00728 0.0022 0.00715 0.00701 0.00576 0.00631 0.00505 0.00954 0.00578 0.00377 0.00363 0.00385 0.00518 0.0206 0.00786 0.0122 0.00368 0.00361

PCB‐197 0.00123 0.00081 0.00174 0.00045 0.00154 0.00123 0.00139 0.00112 0.00112 0.00159 0 0.00103 0.00063 0.00074 0.00089 0 0 0 0.00093 0.00076

PCB‐198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐199 0.0136 0.0127 0.0208 0.00648 0.0245 0.0181 0.0165 0.0159 0.0143 0.0251 0.0159 0.0129 0.00977 0.0104 0.0151 0.0388 0.0208 0.0341 0.0102 0.00934

PCB‐200 0.00147 0.00128 0.00241 0.00073 0.00314 0.0021 0.00166 0.00177 0.00159 0.00261 0.00181 0.00148 0.0012 0.00104 0.00164 0 0.00291 0.00452 0.00116 0.00123

PCB‐201 0.00263 0.00211 0.00296 0.00114 0.00356 0.00294 0.00362 0.00239 0.00239 0.00353 0.00279 0.00193 0.00162 0.00203 0.00258 0.00853 0.00352 0.00637 0.00169 0.00189

PCB‐202 0.00659 0.00614 0.00985 0.00354 0.00963 0.00861 0.00837 0.00761 0.00712 0.00882 0.00819 0.00507 0.00446 0.005 0.00774 0.024 0.0106 0.0139 0.00537 0.00468

PCB‐203 0.0169 0.0164 0.0239 0.00812 0.0225 0.0252 0.0204 0.0198 0.0155 0.031 0.0194 0.0128 0.0121 0.013 0.019 0.0608 0.0252 0.0379 0.0124 0.0123

PCB‐205 0.00116 0.00077 0.00139 0.0004 0 0.00171 0 0 0 0.00203 0.00119 0.00087 0.00071 0.0009 0.00107 0 0 0.00331 0 0.00083

PCB‐206 0.00529 0.00597 0.00773 0.0027 0.00719 0.0101 0.00621 0.00715 0.00551 0.0113 0.00568 0.00476 0.00341 0.00415 0.00708 0.0407 0.00807 0.0129 0.00345 0.00357

PCB‐207 0.00115 0.00088 0.00159 0.00041 0.00192 0.00128 0.00095 0.00123 0.00087 0.00167 0.00101 0.00104 0.00075 0.00078 0.00103 0.00583 0 0.00347 0.00069 0.00048

PCB‐208 0.00232 0.00216 0.00315 0.0009 0.00341 0.00361 0.0025 0.00297 0.00222 0.00373 0.00236 0.0019 0.00141 0.00149 0.00249 0.015 0.0041 0.00509 0.00167 0.00144

PCB‐209 0.00076 0.00096 0.00113 0.00036 0.00296 0.00136 0.00093 0.00119 0.00089 0.00178 0.00088 0.00122 0.00058 0.00049 0.00105 0.00991 0 0.00404 0 0.0005

Total PCB 2839 4269 2920 4812 2762 5093 2761 2633 3390 3607 3016 3904 3425 3496 3480 36929 2881 14357 2900 4233
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Table C‐5. Equilibrium Congner Water Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Congener

PCB‐1 3.51 883 2.54 3.73 5.42 335 2.43 15.7 2.59 3.9 4.44 433 2.19 9.11 2.34 5.78 2.24 116 7.69 227

PCB‐3 1.21 101 1.01 1.49 1.52 10.8 0.972 3.87 0.989 1.69 1.37 61.8 0.809 2.66 1 1.74 0.927 5.73 2.02 49.7

PCB‐4 93.4 4130 67.8 80.6 92 934 87.7 498 76.4 105 104 4220 57.9 111 84.9 129 93.4 2710 180 2050

PCB‐5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐6 123 1930 100 105 109 446 119 397 90.3 105 120 1850 72.5 108 120 121 140 1770 164 1330

PCB‐7 1.53 51 1.7 1.82 2.14 4.77 1.77 10.3 1.67 1.79 1.99 39.5 1.46 2.03 1.67 1.59 1.07 21.3 2.86 43.1

PCB‐8 141 2820 114 127 130 556 134 486 97.5 120 135 2530 79.6 129 116 138 155 2240 197 2020

PCB‐9 7.48 137 2.7 2.97 3.25 27.5 2.59 19.4 2.79 3.44 3.36 116 2.4 3.29 2.84 4.12 3.08 50.6 4.89 79.2

PCB‐11 8.52 68.9 6.99 7.1 7.75 18.9 8.21 16.3 7.01 6.66 7.82 71.9 5.78 8.31 8.24 8.35 9.2 66.7 10.3 63.7

PCB‐12 0.064 0 0 0.0511 0.0688 0.0632 0 0 0 0.0542 0.0488 0.391 0.0423 0.0537 0.0409 0.0434 0.0578 0 0.0635 0.111

PCB‐13 32.8 281 26.4 29.1 28.5 91 31.8 79.2 26.3 23.4 30.2 274 21.2 32.1 30.4 31.6 35.2 267 37.2 251

PCB‐15 41 343 34 35.6 41.4 107 39.3 84.5 33 26.6 40.3 278 25.4 45 36.8 34.1 41.9 245 46.2 310

PCB‐16 7.98 35.9 3.6 10.5 10.7 31.5 3.24 17.6 3.2 3.13 3.93 20.4 3.2 5.05 3.37 4.23 3.42 48.7 4.32 63.2

PCB‐17 121 763 98.5 99.5 106 256 116 215 97.5 88.5 104 833 77 113 111 102 138 797 151 783

PCB‐18 343 2460 278 264 290 705 321 659 268 261 301 2630 213 292 314 283 376 2400 444 2180

PCB‐19 36.2 450 27.6 29.3 32.4 130 34.1 91.8 29.6 39.2 35.4 599 23.1 32.6 33.6 39.2 37.4 463 52.1 359

PCB‐22 10.4 37.6 9.32 11.5 11.5 23 10.2 14.9 8.62 5.96 9.95 16.4 7.93 12.2 9.84 9.26 12.1 48.6 11.1 59

PCB‐24 0.248 0.875 0.219 0.317 0.28 0.428 0.199 0.327 0.185 0.157 0.226 1.51 0.188 0.303 0.186 0.237 0.218 0.267 0.282 1

PCB‐25 109 423 93 84.1 95.1 164 106 148 87.5 62.6 90.5 421 72.3 98.5 104 79.5 128 511 116 465

PCB‐26 146 503 125 113 128 236 142 194 118 92.8 125 590 96.7 133 137 108 175 723 157 531

PCB‐27 47.2 317 38.3 38.7 42.1 167 46.4 108 39 40.6 43.8 376 31.6 43.6 45.7 45.6 51.8 364 0 256

PCB‐28 230 720 187 170 241 309 214 265 178 121 186 720 146 196 209 155 260 744 242 921

PCB‐29 0.0443 0.0341 0.0456 0.0523 0.0596 0.0552 0.0379 0.0274 0.0403 0.0312 0.0407 0 0.0391 0.0441 0.0406 0.0355 0.0382 0 0.0523 0.0753

PCB‐30 0.0824 0.204 0.0731 0.0594 0.0731 0.113 0.0682 0.0888 0.0692 0.0691 0.0678 0.601 0.0636 0.0705 0.0662 0.0632 0.0663 0.0999 0.0856 0.184

PCB‐31 200 696 168 155 175 305 194 257 157 115 165 639 130 182 186 142 236 674 223 741

PCB‐32 148 766 117 121 127 302 139 259 117 110 129 986 86.9 134 136 128 166 931 175 758

PCB‐33 6.33 17.2 5.99 7.23 8.08 16.5 6.33 8.87 5.47 4.62 5.82 10.3 4.75 7.12 5.71 5.33 7.06 14.2 8.25 44.8

PCB‐37 2.61 3.11 2.07 2.35 2.84 3.31 2.35 2.19 2.14 0.89 2.06 3.03 0.978 2.52 2.33 2.17 2.94 3.31 2.78 6.47

Batch S17‐0368

0368 part 1 0368 part 2

equlibrium concentrations in water

ng/L
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Table C‐5. Equilibrium Congner Water Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Batch S17‐0368

0368 part 1 0368 part 2

equlibrium concentrations in water

ng/L

PCB‐40 13 18.7 9.69 10.3 11.3 14.6 12.1 11.7 11 7.2 9.05 18.5 7.71 11.2 10.8 9.44 15.9 24 12.2 25.4

PCB‐41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0668

PCB‐42 19.7 44.1 17.2 17.2 18.1 34.5 19 24.5 14.8 8.77 14.9 37.8 13.2 17.7 16.9 13.4 23.4 59.4 18.7 62.1

PCB‐43 2.61 9.24 9.71 8.81 5.54 13.7 9.04 9.87 10.1 4.48 12.9 4.32 1.97 2.47 2.47 2.11 1.07 4.6 2.78 4.87

PCB‐44 48.2 130 41.3 40.5 45.2 77.2 47.7 64 38 23.8 39.2 88 33.6 46.1 45.4 36 58.1 214 52.8 185

PCB‐45 4.1 14.7 3.69 4.26 4.27 7.22 4.03 6.45 1.75 1.43 3.44 10.2 1.75 4.49 3.8 3.85 1.81 11.7 5.45 22.6

PCB‐46 8.61 30.5 7.35 8.01 8.01 15.5 8.82 14.4 7.23 3.88 7.96 30 3.6 8.5 8.36 8.9 10.1 73.3 10 33.5

PCB‐47 43.7 80.5 34 31.3 36.6 49 40.5 43.6 35.1 22.5 31.5 87.6 28.6 37.5 37.8 29.6 53.8 110 44.9 106

PCB‐48 3.35 5.62 5.56 5.65 6.78 7.27 10.7 9.85 5.94 4.71 7.5 4.24 2.79 1.23 1.45 1.58 6.29 11.1 2.77 7.26

PCB‐49 150 342 124 123 141 193 143 164 142 92.7 132 369 109 152 158 119 177 558 172 414

PCB‐50 0.34 0.677 0.289 0.245 0.311 0.375 0.286 0.308 0.28 0.23 0.279 1.55 0.246 0.267 0.278 0.254 0.317 0.464 0.334 0.664

PCB‐51 22.3 70.3 17.9 17 19.7 33.5 22.4 27.1 19 17.5 18.6 101 14.9 18.9 20.9 20.1 27.7 111 24.6 76.9

PCB‐52 233 556 194 170 205 312 218 251 191 138 186 673 151 199 200 169 271 965 245 684

PCB‐53 72.1 222 59.7 54.5 62.1 117 68.4 96 60.4 50.2 61.3 299 42.4 52.6 68.4 55.4 87.3 355 81.5 234

PCB‐54 0.536 1.24 0.489 0.513 0.525 1.01 0.499 0.675 0.521 0.739 0.528 5.86 0.442 0.542 0.518 0.61 0.548 0.954 0.602 0.995

PCB‐56 1.03 0.964 0.856 0.963 1.18 1.28 0.907 0.819 0.819 0.303 0.809 0.697 0.415 1.06 0.9 0.402 1.17 0.661 1.13 2.29

PCB‐60 0.6 0.13 0.237 0.245 0.296 0.229 0.228 0.162 0.24 0.144 0.204 0.326 0.235 0.281 0.222 0.463 0.272 0.0707 0.246 0.234

PCB‐63 0.521 0.193 0.201 0.192 0.254 0.239 0.19 0.17 0.196 0.139 0.173 0.428 0.199 0.243 0.194 0.163 0.23 0.722 0.215 1.04

PCB‐64 19 38.2 17.5 18.2 19.4 22.1 19.2 23 14.4 8.2 14.4 42.7 13.4 18.7 16 13.1 19.8 45.3 20.1 66.3

PCB‐66 3.41 2.33 2.76 2.91 3.97 3.29 3.15 2.29 2.85 1.76 2.56 1.74 2.46 3.34 2.96 2.62 3.99 1.74 3.5 5.28

PCB‐67 1.62 0.809 1.41 1.21 1.65 0.91 1.64 1.05 1.39 0.353 1.14 0.587 1.25 1.38 1.51 1.1 1.94 0.965 1.58 1.29

PCB‐70 2.54 1.51 2.15 2.09 2.97 2.17 2.33 1.54 2.07 1.15 1.83 1.13 1.87 2.31 2.23 1.82 2.96 1.16 2.69 3.84

PCB‐71 41.3 91.7 32.7 30.9 34.5 44.1 40.3 46.6 33.8 25.4 32 108 24.9 29.9 38.1 28.8 53.1 177 44.9 123

PCB‐74 4.06 1.88 3.33 3.12 4.24 2.62 3.93 2.43 3.38 1.66 2.8 1.47 2.93 3.46 3.57 2.73 4.71 1.65 3.77 3.68

PCB‐75 2.21 2.76 1.57 1.5 1.83 2.18 1.74 1.99 1.77 0.693 0.696 3 0.759 0.853 1.93 0.748 0.85 3.18 2.11 3.86

PCB‐77 0.155 0.128 0.129 0.158 0.211 0.154 0.152 0.12 0.113 0.0858 0.108 0.126 0.116 0.168 0.131 0.12 0.151 0.0967 0.15 0.234

PCB‐80 0.0127 0.00535 0.0128 0.0124 0.0176 0.0166 0.00948 0.00626 0.00903 0.00915 0.00776 0.0174 0.0131 0.0199 0.00966 0.00722 0.0087 0.00392 0.0124 0.00564

PCB‐81 0.0103 0 0 0.00927 0.0118 0 0 0.00779 0 0 0.00576 0 0.00766 0 0.00813 0 0.00786 0 0.00889 0.0126

PCB‐82 0.171 0.163 0.15 0.177 0.208 0.287 0.159 0.168 0.146 0.112 0.131 0.129 0.117 0.194 0.132 0.244 0.204 0.173 0.161 0.331
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Table C‐5. Equilibrium Congner Water Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Batch S17‐0368

0368 part 1 0368 part 2

equlibrium concentrations in water

ng/L

PCB‐83 5.31 7.9 3.94 4.26 4.94 6.23 5.42 5.29 4.74 3.37 3.8 9.59 3.54 5.43 4.63 4.57 7.14 14.9 5.3 12.4

PCB‐84 5.87 10.8 5.66 4.57 5.35 10.6 6.06 6.79 4.58 2.93 3.95 7.59 4.03 4.24 5.24 4.6 7.08 20.3 5.89 20.1

PCB‐85 0.521 0.672 0.362 0.451 0.633 0.706 0.399 0.508 0.403 0.329 0.333 0.308 0.396 0.546 0.404 0.597 0.384 0.718 0.499 1.14

PCB‐87 0.596 0.694 0.501 0.68 0.76 1.17 0.623 0.657 0.557 0.397 0.438 0.493 0.442 0.726 0.531 0.942 0.684 0.779 0.6 1.47

PCB‐91 9.13 15.8 6.51 6.83 8.15 11.8 8.77 9.98 6.96 4.55 6.04 19.3 5.89 8.5 7.28 6.51 11.8 28.3 8.66 24.1

PCB‐92 3.54 4.91 2.47 2.96 3.59 4.08 3.29 3.36 3.16 2.32 2.33 3.93 2.66 4.22 3.07 2.99 3.87 13 3.77 6.98

PCB‐95 21.8 39.6 17.7 17.5 19.3 27.4 21.2 24.2 18.1 11 16.2 45.1 15.2 20.5 19.3 16.3 28 69.9 23.8 61.5

PCB‐97 2.57 2.34 2.07 2.08 2.64 2.35 2.62 2.14 2.18 1.35 1.79 1.95 0 2.62 2.28 2.13 3.26 3.27 2.72 4.93

PCB‐99 5.78 5.07 4.68 4.5 6.01 5.31 5.29 4.5 4.41 3.41 3.56 4.65 4 6.5 4.77 4.49 6.94 7.37 6.24 9.02

PCB‐100 0.828 1.15 0.646 0.634 0.79 0.369 0.768 0.749 0.365 0.326 0.271 1.32 0.311 0.414 0.663 0.34 0.414 1.61 0.352 1.45

PCB‐101 10 8.64 8.2 7.85 10 8.42 9.86 8.03 8.47 4.94 6.26 7.59 6.94 9.99 8.58 7.66 12.8 11.7 10.6 15.6

PCB‐104 0.0317 0.038 0.0256 0.0248 0.0286 0.0313 0.0287 0.025 0.03 0.029 0.0244 0.138 0.0249 0.0282 0.0269 0.0287 0.0351 0.0332 0.0301 0.0353

PCB‐105 0.173 0.132 0.141 0.191 0.271 0.245 0.157 0.122 0.111 0.14 0.0846 0.131 0.126 0.24 0.123 0.158 0.13 0.154 0.184 0.3

PCB‐110 13 18.6 10.3 10.6 12.5 15.7 12.4 12.5 10.3 7.07 8.57 17.3 8.66 13.8 11.1 9.58 16.3 30.3 13.9 0

PCB‐114 0.0391 0.0351 0.0328 0.0373 0.0523 0.0394 0.0411 0.0293 0.0287 0.0257 0.0219 0.0389 0.0297 0.0503 0.0293 0.0314 0.0362 0.038 0.042 0.0534

PCB‐115 0.458 0 0 0 0 0 0 0 0 0 0 0.0849 0 0 0 0 0.0477 0 0 0

PCB‐118 1.99 1.32 1.58 1.71 2.56 2.01 1.89 1.22 1.35 1.41 1.03 1.28 1.45 2.57 1.53 1.32 1.84 1.76 2.15 2.36

PCB‐123 0.249 0.215 0.222 0.247 0.357 0.255 0.261 0.185 0.178 0.183 0.133 0.185 0.202 0.342 0.211 0.174 0.229 0.254 0.28 0.344

PCB‐124 0.0571 0.0374 0.0471 0.0509 0.0771 0.0549 0.054 0.0372 0.0375 0.0403 0.0279 0.0405 0.0421 0.0709 0.0431 0.0394 0.0453 0.0447 0.0589 0.0646

PCB‐125 0.0669 0 0 0.034 0.0401 0 0.0463 0 0 0.0266 0.0224 0.0748 0 0 0.0269 0 0.0863 0 0.0332 0

PCB‐126 0.00631 0.00478 0.00503 0.00585 0.00744 0.00514 0.0061 0.00417 0.00341 0.00585 0.00301 0 0.00476 0.0102 0.00501 0.00347 0.00403 0.00567 0.00667 0.00536

PCB‐127 0.03 0.0144 0.0279 0.0223 0.0504 0.0208 0.0262 0.0117 0.0113 0.0701 0.00764 0.0356 0.0344 0.0431 0.0219 0.00781 0.00766 0.0245 0.044 0.00873

PCB‐128 0.15 0.15 0.114 0.148 0.185 0.22 0.135 0.12 0.0979 0.119 0.0691 0.131 0.101 0.218 0.104 0.121 0.124 0.166 0.141 0.241

PCB‐130 0.0492 0.0456 0.0385 0.0384 0.0661 0.069 0.0395 0.0284 0.025 0.0433 0.0179 0.0457 0.0358 0.0776 0.0337 0.0237 0.026 0.0475 0.0511 0.054

PCB‐131 0.133 0.191 0.0985 0.122 0.152 0.168 0.123 0.116 0.0909 0.103 0.0646 0.181 0.0895 0.173 0.0975 0.0954 0.119 0.268 0.128 0.253

PCB‐134 0.281 0.398 0.222 0.267 0.328 0.353 0.272 0.261 0.197 0.199 0.146 0.355 0.198 0.369 0.214 0.202 0.264 0.588 0.289 0.584

PCB‐135 0.61 0.87 0.471 0.538 0.632 0.784 0.592 0.592 0.533 0.448 0.398 0.916 0.48 0.789 0.503 0.302 0.73 1.51 0.735 1.43

PCB‐136 1.18 2.07 0.898 0.967 1.13 1.56 1.19 1.24 0.99 0.922 0.828 2.42 0.999 1.29 1.01 0.995 1.54 3.73 1.3 3.17

PCB‐137 0.0592 0.0542 0.044 0.0566 0.0805 0.0734 0.0528 0.0432 0.0372 0.0561 0.0258 0.0456 0.0425 0.0889 0.0423 0.0411 0.0433 0.0636 0.0627 0.0931
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Table C‐5. Equilibrium Congner Water Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Batch S17‐0368

0368 part 1 0368 part 2

equlibrium concentrations in water

ng/L

PCB‐138 0.432 0.458 0.334 0.422 0.562 0.755 0.376 0.32 0.296 0.39 0.27 0.415 0.329 0.671 0.314 0.349 0.408 0.601 0.478 0.873

PCB‐139 0.0563 0.0654 0.0437 0.053 0.0669 0.0627 0.0513 0.0475 0.0361 0.0448 0.0245 0.0622 0.0427 0.0799 0.0422 0.0381 0.047 0.0814 0.0578 0.0833

PCB‐140 0.00531 0.00655 0.00514 0 0.00735 0.00725 0.00485 0 0 0.00554 0.00333 0 0 0 0.00423 0.00474 0.00403 0 0.00706 0.00877

PCB‐141 0.078 0.0754 0.0609 0.0793 0.105 0.113 0.0717 0.0599 0.0517 0.0686 0.0359 0.0661 0.0548 0.115 0.0576 0.0661 0.0624 0.0831 0.0835 0.146

PCB‐144 0.0532 0.0582 0.036 0.0354 0.0487 0.053 0.0367 0.0337 0.0294 0.0304 0.0213 0.0508 0.028 0.0528 0.0283 0.0329 0.0466 0.0491 0.0406 0.0821

PCB‐146 0.381 0.387 0.277 0.33 0.441 0.47 0.341 0.265 0.287 0.329 0.193 0.384 0.305 0.534 0.277 0.293 0.38 0.577 0.456 0.612

PCB‐149 5.5 8.08 3.97 4.45 5.38 6.84 4.89 4.82 3.81 3.94 3.14 9.26 3.56 7.06 4.08 4.02 6.16 13.3 5.99 11.7

PCB‐151 0.599 0.806 0.466 0.505 0.669 0.767 0.544 0.483 0.416 0.489 0.363 0.859 0.507 0.778 0.456 0.416 0.602 1.32 0.663 1.28

PCB‐153 2.46 2.21 1.78 2.08 2.8 2.64 2.14 1.64 1.52 1.95 1.08 2.02 1.67 3.54 1.76 1.55 2.02 3.01 2.57 3.34

PCB‐154 0.308 0.439 0.226 0.282 0.329 0.379 0.286 0.287 0.223 0.262 0.16 0.649 0.202 0.394 0.22 0.234 0.306 0.715 0.296 0.575

PCB‐155 0.00192 0.00189 0.00159 0.00169 0.00217 0.00209 0.00146 0.00122 0.00138 0.0026 0.00118 0.0139 0.00173 0.003 0.00139 0.00143 0.00166 0.00165 0.00214 0.00172

PCB‐156 0.0722 0.0691 0.0556 0.0729 0.1 0.0963 0.064 0.0451 0.0394 0.0694 0.0269 0.0632 0.0527 0.117 0.0503 0.0405 0.0417 0.0769 0.0773 0.111

PCB‐157 0.015 0.0133 0.00974 0.0141 0.0203 0.0212 0.0119 0.00898 0.00781 0.0152 0.00517 0.0209 0.0102 0.0231 0.00835 0.00725 0.00735 0.0152 0.0141 0.0219

PCB‐158 0.152 0.135 0.116 0.149 0.196 0.182 0.146 0.118 0.0969 0.118 0.0658 0.122 0.105 0.22 0.111 0.107 0.117 0.159 0.15 0.207

PCB‐163 0.716 0.906 0.507 0.624 0.836 0.903 0.644 0.533 0.454 0.592 0.334 1.05 0.503 1.05 0.528 0.429 0.601 1.5 0.783 1.5

PCB‐164 0.141 0.133 0.113 0.151 0.177 0.146 0.138 0.117 0.0961 0.101 0.068 0.11 0.103 0.19 0.11 0.104 0.125 0.158 0.14 0.195

PCB‐166 0.0136 0.0137 0.0105 0.0129 0.0166 0.0163 0.0128 0.00986 0.00815 0.0115 0.00585 0.0212 0.00985 0.0189 0.0093 0.00815 0.00971 0.0144 0.0137 0.0168

PCB‐167 0.0669 0.0616 0.0518 0.0684 0.09 0.0782 0.0588 0.0418 0.0356 0.0646 0.0243 0.0599 0.0486 0.112 0.0464 0.0331 0.036 0.0708 0.0704 0.0763

PCB‐169 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00171 0

PCB‐170 0.0594 0.0742 0.0425 0.0625 0.0764 0.0835 0.0517 0.0422 0.0313 0.0561 0.0206 0.071 0.0413 0.111 0.041 0.0323 0.0333 0.0806 0.0615 0.116

PCB‐171 0.0215 0.026 0.0158 0.021 0.0261 0.0295 0.0184 0.014 0.0109 0.0206 0.00808 0.0354 0.0153 0.0387 0.0138 0.0117 0.0118 0.0264 0.0221 0.0342

PCB‐172 0.0137 0.0163 0.00962 0.0132 0.0177 0.0168 0.0123 0.00845 0.00759 0.0146 0.00557 0.0214 0.00936 0.0237 0.00851 0.00616 0.0081 0.0187 0.0159 0.0225

PCB‐173 0.00271 0.00273 0.00258 0.0024 0 0.00373 0.00193 0.00165 0.00171 0 0.0015 0 0 0.00418 0.00197 0.00149 0.00182 0.00279 0.00265 0.00391

PCB‐174 0.0435 0.0491 0.03 0.0425 0.0551 0.0614 0.0366 0.0327 0.0254 0.0399 0.0166 0.0429 0.0306 0.068 0.0303 0.027 0.028 0.0568 0.0458 0.0797

PCB‐175 0.00685 0.00771 0.00478 0.00572 0.00805 0.00804 0.00488 0.00437 0.00313 0.00759 0.00225 0 0.00383 0.00984 0.00437 0.00301 0.00325 0.00874 0.00586 0.0096

PCB‐176 0.0116 0.0147 0.00838 0.0105 0.0137 0.0158 0.00915 0.00804 0.00667 0.0105 0.0045 0.0142 0.00807 0.018 0.00746 0.00673 0.00748 0.0151 0.0107 0.0187

PCB‐177 0.0327 0.0351 0.0251 0.0327 0.0419 0.045 0.0281 0.0224 0.0177 0.0312 0.0124 0.0363 0.0238 0.0576 0.0221 0.0176 0.0198 0.0356 0.033 0.0479

PCB‐178 0.037 0.0514 0.0278 0.035 0.0469 0.0485 0.0308 0.0252 0.0201 0.0352 0.0148 0.0651 0.0255 0.0625 0.0251 0.0192 0.0229 0.0686 0.0391 0.0609

PCB‐179 0.0858 0.126 0.065 0.0848 0.104 0.107 0.0772 0.0651 0.0511 0.0806 0.0362 0.137 0.0605 0.135 0.059 0.0505 0.0608 0.168 0.0889 0.155
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Table C‐5. Equilibrium Congner Water Concentration Data for Batch S17‐0368

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

07 SW

ADP‐CC‐

07 PW

ADP‐DD‐

05 SW

ADP‐DD‐

05 PW

ADP‐CC‐

04 SW

ADP‐CC‐

04 PW

ADP‐LL‐

03 SW

ADP‐LL‐

03 PW

ADP‐JJ‐

03 SW

ADP‐JJ‐

03 PW

ADP‐BB‐

05 SW

ADP‐BB‐

05 PW

ADP‐BB‐

07 SW

ADP‐BB‐

07 PW

ADP‐LL‐

02 SW

ADP‐LL‐

02 PW

ADP‐HH‐

05 SW

ADP‐HH‐

05 PW

ADP‐DD‐

07 SW

ADP‐DD‐

07 PW

Values

Units

Batch S17‐0368

0368 part 1 0368 part 2

equlibrium concentrations in water

ng/L

PCB‐180 0.114 0.161 0.082 0.119 0.145 0.156 0.0987 0.0815 0.0571 0.114 0.0372 0.119 0.0742 0.21 0.0768 0.0589 0.0616 0.189 0.119 0

PCB‐183 0.0611 0.082 0.0442 0.0599 0.0759 0.0783 0.0503 0.0411 0.0321 0.0595 0.0217 0.072 0.0416 0.0998 0.0396 0.0322 0.0349 0.0934 0.0606 0.104

PCB‐184 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐185 0.00657 0.00758 0.00499 0.00634 0.00791 0.00892 0.00599 0.00477 0.00358 0.00727 0.00277 0.0134 0.00579 0.0107 0.00443 0.00362 0.0039 0.00781 0.00751 0.00951

PCB‐187 0.207 0.293 0.162 0.222 0.275 0.295 0.192 0.161 0.12 0.219 0.083 0.368 0.151 0.381 0.147 0.115 0.134 0.414 0.227 0.378

PCB‐188 0.00545 0.00888 0.00403 0.00528 0.00619 0.00724 0.00482 0.00424 0.00324 0.00537 0.00251 0.022 0.00436 0.00931 0.00347 0.00338 0.00356 0.0118 0.00562 0.0093

PCB‐189 0.00382 0.00574 0.00243 0.00342 0.00439 0.00515 0.00246 0.00221 0.00192 0.00493 0.00115 0.00339 0.00229 0.00703 0.00248 0.00145 0.0016 0.00667 0.00395 0.00669

PCB‐190 0.0196 0.0222 0.0139 0.0184 0.0234 0.0241 0.0163 0.012 0.0104 0.0201 0.00688 0.0302 0.0136 0.034 0.0128 0.00955 0.00994 0.0253 0.0195 0.0282

PCB‐191 0.00473 0.00579 0.00373 0.00459 0.00557 0.00598 0.00384 0.00299 0.0023 0.00531 0.00195 0.0145 0.00366 0.00869 0.00341 0.00247 0.00249 0.00593 0.00533 0.00661

PCB‐193 0.00939 0.0135 0.00644 0.00946 0.0116 0.0121 0.00773 0.00699 0.00455 0.0103 0.00341 0.0247 0.00847 0.0166 0.00589 0.00466 0.00492 0.0175 0.00982 0.0179

PCB‐194 0.0132 0.0236 0.00981 0.0154 0.0161 0.0203 0.00989 0.00927 0.00658 0.0179 0.00468 0.0295 0.00889 0.0278 0.00889 0.00653 0.00546 0.029 0.0139 0.0339

PCB‐195 0.00535 0.00853 0.00404 0.00553 0.00728 0.00842 0.00365 0.00365 0.00274 0.00787 0.00193 0.0151 0.00421 0.011 0.00357 0.00267 0.00247 0.00899 0.00575 0.0116

PCB‐197 0.00129 0.00178 0 0.00125 0 0 0 0 0 0 0 0 0 0 0 0 0.00055 0.00191 0 0.00214

PCB‐198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB‐199 0.0178 0.0267 0.0116 0.0177 0.0202 0.0239 0.0138 0.0116 0.00818 0.0194 0.00517 0.0283 0.0103 0.0337 0.0108 0.00845 0.00821 0.0304 0.0185 0.0382

PCB‐200 0.00229 0.00291 0.00207 0.00228 0.00279 0.00306 0.0018 0.00136 0 0 0 0 0 0.00375 0.00157 0.00118 0.00089 0.003 0.00264 0.0041

PCB‐201 0.00303 0.00452 0.00208 0.00288 0.0038 0.00392 0.00254 0.00188 0.00163 0.00423 0.00116 0 0.00229 0.00578 0.00215 0.00149 0.00143 0.00459 0.00368 0.00541

PCB‐202 0.00721 0.0119 0.00524 0.00765 0.00937 0.00982 0.00646 0.00533 0.0037 0.00929 0.00283 0.0178 0.00531 0.0147 0.00485 0.00386 0.00347 0.0133 0.00834 0.0139

PCB‐203 0.0178 0.0319 0.013 0.0197 0.0209 0.0256 0.0147 0.0126 0.00913 0.0238 0.00584 0.0376 0.0124 0.0361 0.011 0.00882 0.00882 0.035 0.0186 0.0442

PCB‐205 0.00157 0.00177 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00059 0.00219 0 0.00192

PCB‐206 0.0056 0.0137 0.00383 0.00714 0.00604 0.00957 0.00482 0.00426 0.00287 0.00899 0.00204 0.0225 0.00411 0.0133 0.00359 0.00298 0.00256 0.0159 0.00684 0.0216

PCB‐207 0.00138 0.00252 0 0.00177 0.002 0.00225 0 0.00095 0.00074 0 0 0 0 0.00276 0 0 0.00063 0.00254 0.00194 0.00302

PCB‐208 0.00257 0.00487 0.00184 0.00285 0.00305 0.00416 0.00217 0.00194 0.00142 0.0041 0.00079 0.013 0.00235 0.00542 0.00185 0.00125 0.00119 0.00548 0.00306 0.00708

PCB‐209 0.00184 0.00308 0 0.00203 0.00261 0.00287 0 0.00122 0.00097 0 0 0 0 0.00375 0 0.00097 0.00071 0.0038 0 0.00428

Total PCB 2656 19741 2174 2132 2420 6250 2533 4747 2124 1814 2295 19753 1687 2417 2426 2173 3015 18180 3094 15851
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Table C‐6. Equilibrium Congner Water Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

05 SW

ADP‐CC‐

05 PW

ADP‐FF‐

05 SW

ADP‐FF‐

05 PW

Values

Units

Congener

PCB‐1 3.13 8.11 2.37 14

PCB‐3 1.19 2.94 1.1 3.67

PCB‐4 98.6 134 89.2 683

PCB‐5 0 0 0 0

PCB‐6 139 144 119 500

PCB‐7 2.3 2.86 1.87 3.87

PCB‐8 158 183 136 572

PCB‐9 2.94 4.23 2.66 5.97

PCB‐11 10.1 10.2 8.86 19.9

PCB‐12 0.0763 0.0621 0.0478 0

PCB‐13 36.9 40.1 32.1 107

PCB‐15 43.1 44.7 34.5 100

PCB‐16 4.88 7.53 3.73 20.9

PCB‐17 133 122 109 284

PCB‐18 363 323 308 807

PCB‐19 37.4 39 34.9 164

PCB‐22 13 14.2 11.1 19.8

PCB‐24 0.282 0.383 0.215 0.272

PCB‐25 126 99.3 105 205

PCB‐26 160 129 133 191

PCB‐27 50.6 49.1 46 150

PCB‐28 239 183 197 314

PCB‐29 0.0533 0.0601 0.043 0.0262

PCB‐30 0.0864 0.0856 0.0713 0.0951

PCB‐31 228 182 183 261

PCB‐32 157 145 133 354

PCB‐33 8.19 9.04 6.78 14.1

PCB‐37 3.93 3.03 2.8 3.7

Batch S17‐0369

369

ng/L

equlibrium concentrations in water
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Table C‐6. Equilibrium Congner Water Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

05 SW

ADP‐CC‐

05 PW

ADP‐FF‐

05 SW

ADP‐FF‐

05 PW

Values

Units

Batch S17‐0369

369

ng/L

equlibrium concentrations in water

PCB‐40 14.8 11.7 13.3 19.2

PCB‐41 0 0.0569 0 0

PCB‐42 23.3 17.7 19.4 35.5

PCB‐43 20.4 19.3 2.62 48.7

PCB‐44 56.7 47.4 47.4 97.7

PCB‐45 2.16 2.54 1.73 6.95

PCB‐46 9.95 9.52 8.9 20

PCB‐47 44.6 32 37.3 61.3

PCB‐48 11.7 12 8.56 25

PCB‐49 191 150 260 223

PCB‐50 0.359 0.294 0.302 0.434

PCB‐51 24 19.9 22.7 56.1

PCB‐52 274 195 395 307

PCB‐53 78.1 62.7 70 161

PCB‐54 0.57 0.607 0.508 1.01

PCB‐56 1.34 0.578 0.449 0.339

PCB‐60 0.346 0.306 0.259 0.175

PCB‐63 0.298 0.267 0.218 0.242

PCB‐64 19.7 17.5 16.4 29.4

PCB‐66 4.4 3.45 3.42 2.92

PCB‐67 2.22 1.34 1.62 0.388

PCB‐70 3.27 2.4 2.59 2.03

PCB‐71 44.3 33.6 38.6 77.8

PCB‐74 5.56 3.72 3.89 2.76

PCB‐75 2.39 0.985 2.26 0.91

PCB‐77 0.24 0.191 0.161 0.0943

PCB‐80 0.0204 0.0211 0.0113 0.00754

PCB‐81 0.015 0.0104 0.0067 0.00764

PCB‐82 0.204 0.181 0.167 0.161
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Table C‐6. Equilibrium Congner Water Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

05 SW

ADP‐CC‐

05 PW

ADP‐FF‐

05 SW

ADP‐FF‐

05 PW

Values

Units

Batch S17‐0369

369

ng/L

equlibrium concentrations in water

PCB‐83 6.53 5.25 5.77 9.94

PCB‐84 4.69 4.91 4.5 7.53

PCB‐85 0.34 0.517 0 0

PCB‐87 0.682 0.634 0.558 0.712

PCB‐91 11.1 8.14 9.08 16.2

PCB‐92 5.09 3.59 3.31 8.22

PCB‐95 25.8 19.9 21.4 39.2

PCB‐97 3.52 2.75 2.91 3.53

PCB‐99 8.12 6.08 5.43 7.03

PCB‐100 0.424 0.385 0.342 0.389

PCB‐101 13 9.07 9.32 11.4

PCB‐104 0.0328 0.0282 0.0287 0.0355

PCB‐105 0.251 0.242 0.151 0.138

PCB‐110 16.8 12.8 12.5 21.6

PCB‐114 0.0507 0.0379 0.0287 0.0246

PCB‐115 0.127 0 0 0

PCB‐118 2.96 2.49 1.85 1.87

PCB‐123 0.372 0.296 0.223 0.202

PCB‐124 0.0799 0.0641 0.046 0.0393

PCB‐125 0.0608 0.0226 0 0

PCB‐126 0.00988 0.00962 0.00563 0.00421

PCB‐127 0.0695 0.0465 0.0247 0.0123

PCB‐128 0.203 0.197 0.126 0.143

PCB‐130 0.0488 0.0489 0.0303 0.0295

PCB‐131 0.161 0.139 0.103 0.137

PCB‐134 0.342 0.282 0.219 0.273

PCB‐135 0.582 0.507 0.406 0.499

PCB‐136 1.57 1.05 1.33 2.35

PCB‐137 0.0771 0.071 0.0461 0.0482
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Table C‐6. Equilibrium Congner Water Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

05 SW

ADP‐CC‐

05 PW

ADP‐FF‐

05 SW

ADP‐FF‐

05 PW

Values

Units

Batch S17‐0369

369

ng/L

equlibrium concentrations in water

PCB‐138 0.683 0.612 0.446 0.416

PCB‐139 0.0737 0.0634 0.0429 0.0473

PCB‐140 0.00849 0.00725 0.00532 0.00697

PCB‐141 0.098 0.0934 0.0633 0.066

PCB‐144 0.0866 0.0614 0.0472 0.0624

PCB‐146 0.477 0.416 0.284 0.307

PCB‐149 7.62 6.44 5.1 9.03

PCB‐151 0.742 0.6 0.486 1.01

PCB‐153 3.45 3.15 2.12 2.86

PCB‐154 0.367 0.329 0.252 0.333

PCB‐155 0.00269 0.00333 0.00184 0.00211

PCB‐156 0.111 0.103 0.0587 0.0578

PCB‐157 0.0214 0.0211 0.0116 0.0115

PCB‐158 0.19 0.194 0.129 0.128

PCB‐163 1.21 1.11 0.786 1.17

PCB‐164 0.222 0.199 0.131 0.141

PCB‐166 0.0181 0.0168 0.0107 0.0103

PCB‐167 0.0998 0.0936 0.0508 0.0464

PCB‐169 0.00367 0 0 0.00185

PCB‐170 0.0858 0.0857 0.0463 0.0516

PCB‐171 0.0275 0.0276 0.0142 0.0171

PCB‐172 0.0178 0.0175 0.00939 0.0101

PCB‐173 0.00259 0.00266 0.0015 0.00159

PCB‐174 0.0572 0.057 0.0325 0.0381

PCB‐175 0.00832 0.00853 0.00408 0.00529

PCB‐176 0.0142 0.0154 0.00851 0.00944

PCB‐177 0.0455 0.0461 0.0242 0.0277

PCB‐178 0.0458 0.0462 0.0265 0.0324

PCB‐179 0.102 0.098 0.06 0.0744
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Table C‐6. Equilibrium Congner Water Concentration Data for Batch S17‐0369

Analytical batch

Calculation batch

Sample ID
ADP‐CC‐

05 SW

ADP‐CC‐

05 PW

ADP‐FF‐

05 SW

ADP‐FF‐

05 PW

Values

Units

Batch S17‐0369

369

ng/L

equlibrium concentrations in water

PCB‐180 0.135 0.136 0.0676 0.0823

PCB‐183 0.0774 0.074 0.0412 0.0483

PCB‐184 0 0.00199 0 0

PCB‐185 0.00965 0.00891 0.00475 0.00486

PCB‐187 0.297 0.296 0.161 0.197

PCB‐188 0.00741 0.00773 0.00395 0.00522

PCB‐189 0.00634 0.00651 0.00284 0.00354

PCB‐190 0.027 0.0261 0.0142 0.0153

PCB‐191 0.00623 0.00672 0.00333 0.00361

PCB‐193 0.0115 0.0127 0.00897 0.00929

PCB‐194 0.0184 0.0213 0.00898 0.0131

PCB‐195 0.0074 0.00838 0.00328 0.00451

PCB‐197 0.00212 0.00218 0.00104 0.00111

PCB‐198 0 0 0 0

PCB‐199 0.0296 0.0311 0.0149 0.0211

PCB‐200 0.00407 0.00489 0.00195 0.00242

PCB‐201 0.00478 0.0052 0.0023 0.00242

PCB‐202 0.00953 0.0105 0.00476 0.00648

PCB‐203 0.0224 0.0261 0.0113 0.0153

PCB‐205 0.00235 0.00273 0.00123 0.00127

PCB‐206 0.00766 0.00993 0.00353 0.00654

PCB‐207 0.00195 0.00168 0.00078 0.001

PCB‐208 0.00335 0.00465 0.00167 0.00227

PCB‐209 0.00277 0.0037 0.00133 0.00156

Total PCB 2975 2619 2749 6126
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Table C‐7. Congener log KOW and log KPED Values Used in Water Concentration Calculations 

Congener log KOW log KPED Congener log KOW log KPED Congener log KOW log KPED Congener log KOW log KPED

Cl1(1) 4.37 4.00 Cl4(48) 5.83 5.53 Cl5(115) 6.33 6.06 Cl7(173) 7.06 6.82

Cl1(3) 4.61 4.25 Cl4(49) 5.87 5.57 Cl5(118) 6.72 6.47 Cl7(174) 6.88 6.63

Cl2(4) 4.68 4.32 Cl4(50) 5.65 5.34 Cl5(123) 6.72 6.47 Cl7(175) 7.01 6.77

Cl2(5) 4.97 4.63 Cl4(51) 5.49 5.17 Cl5(124) 6.72 6.47 Cl7(176) 6.84 6.59

Cl2(6) 5.05 4.71 Cl4(52) 5.74 5.44 Cl5(125) 6.09 5.80 Cl7(177) 7.00 6.76

Cl2(7) 5.04 4.70 Cl4(53) 5.38 5.06 Cl5(126) 6.96 6.72 Cl7(178) 7.01 6.77

Cl2(8) 4.99 4.65 Cl4(54) 5.29 4.96 Cl5(127) 7.11 6.88 Cl7(179) 6.84 6.59

Cl2(9) 5.07 4.73 Cl4(56) 6.09 5.80 Cl6(128) 6.64 6.38 Cl7(180) 7.18 6.95

Cl2(11) 5.39 5.07 Cl4(60) 6.07 5.78 Cl6(130) 7.30 7.08 Cl7(183) 7.04 6.80

Cl2(12) 5.23 4.90 Cl4(63) 6.21 5.93 Cl6(131) 6.58 6.32 Cl7(184) 6.98 6.74

Cl2(13) 5.32 5.00 Cl4(64) 5.73 5.43 Cl6(134) 6.57 6.31 Cl7(185) 7.04 6.80

Cl2(15) 5.26 4.93 Cl4(66) 6.17 5.89 Cl6(135) 6.44 6.17 Cl7(187) 7.04 6.80

Cl3(16) 5.14 4.81 Cl4(67) 6.24 5.96 Cl6(136) 6.26 5.98 Cl7(188) 6.92 6.68

Cl3(17) 5.33 5.01 Cl4(70) 6.20 5.92 Cl6(137) 6.77 6.52 Cl7(189) 7.62 7.41

Cl3(18) 5.19 4.86 Cl4(71) 5.64 5.33 Cl6(138) 6.68 6.42 Cl7(190) 7.21 6.98

Cl3(19) 4.94 4.60 Cl4(74) 6.20 5.92 Cl6(139) 6.69 6.43 Cl7(191) 7.24 7.01

Cl3(22) 5.55 5.24 Cl4(75) 5.88 5.58 Cl6(140) 6.58 6.32 Cl7(193) 7.18 6.95

Cl3(24) 5.27 4.94 Cl4(77) 6.40 6.13 Cl6(141) 6.70 6.45 Cl8(194) 7.54 7.33

Cl3(25) 5.68 5.37 Cl4(80) 6.75 6.50 Cl6(144) 6.57 6.31 Cl8(195) 7.52 7.31

Cl3(26) 5.71 5.41 Cl4(81) 6.42 6.15 Cl6(146) 6.74 6.49 Cl8(197) 7.32 7.10

Cl3(27) 5.20 4.87 Cl5(82) 6.07 5.78 Cl6(149) 6.46 6.19 Cl8(198) 7.54 7.33

Cl3(28) 5.63 5.32 Cl5(83) 6.11 5.83 Cl6(151) 6.57 6.31 Cl8(199) 7.39 7.17

Cl3(29) 5.62 5.31 Cl5(84) 5.98 5.69 Cl6(153) 6.76 6.51 Cl8(200) 7.31 7.09

Cl3(30) 5.42 5.10 Cl5(85) 6.18 5.90 Cl6(154) 6.54 6.28 Cl8(201) 7.27 7.04

Cl3(31) 5.66 5.35 Cl5(87) 6.12 5.84 Cl6(155) 6.62 6.36 Cl8(202) 7.24 7.01

Cl3(32) 5.10 4.77 Cl5(91) 6.08 5.79 Cl6(156) 7.12 6.89 Cl8(203) 7.50 7.29

Cl3(33) 5.56 5.25 Cl5(92) 6.17 5.89 Cl6(157) 7.12 6.89 Cl8(205) 7.68 7.47

Cl3(37) 5.85 5.55 Cl5(95) 5.99 5.70 Cl6(158) 6.74 6.49 Cl9(206) 7.86 7.66

Cl4(40) 5.51 5.20 Cl5(97) 6.24 5.96 Cl6(163) 6.75 6.50 Cl9(207) 7.77 7.57

Cl4(41) 5.69 5.38 Cl5(99) 6.40 6.13 Cl6(164) 6.61 6.35 Cl9(208) 7.71 7.51

Cl4(42) 5.78 5.48 Cl5(100) 6.19 5.91 Cl6(166) 6.80 6.55 Cl10(209) 8.09 7.90

Cl4(43) 5.71 5.41 Cl5(101) 6.26 5.98 Cl6(167) 7.23 7.00

Cl4(44) 5.62 5.31 Cl5(104) 6.00 5.71 Cl6(169) 7.49 7.27 Cl3(38) 5.82 5.52

Cl4(45) 5.57 5.26 Cl5(105) 6.79 6.54 Cl7(170) 7.07 6.83 Cl4(78) 6.47 6.20

Cl4(46) 5.38 5.06 Cl5(110) 6.22 5.94 Cl7(171) 7.06 6.82 Cl4(79) 6.55 6.29

Cl4(47) 5.91 5.62 Cl5(114) 6.63 6.37 Cl7(172) 7.08 6.84 Cl7(186) 6.95 6.71

PRCs
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BATTElll Project Name: NBH Sediment Monitoring 

Location: New Bedford Harbor 

Client: USACE 

Survey Name: Aerovox DNAPL Data Gap Sampling 

Station ID: ~~-AA-o, Northing: ').."f_o w,8 . 69}6 
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Project#: 100043429 

Vessel: Gale Force 

Chief Scientist: M. Fitzpatrick 

All measurements are ±0.1 feet 
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Station ID fJS B - 3b 

Project Name: NBH Sediment Monitoring 

Location: New Bedford Harbor 

Client: USAGE 

Survey Name: Aerovox DNAPL Data Gap Sampling 
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IAT11lll Project Name: NBH Sediment Monitoring 

Location: New Bedford Harbor 

Client: USAGE 

Survey Name: Aerovox DNAPL Data Gap Sampling 

Station ID: Af>B - '3'9 Northing 2 -1- b't-6 8 ~ . '-[-?/ 
Core Sample ID: ________ ~--

Date Collected/lnitialsJl ~::l-0 tf f lA'2F 
Easting ~ I-S-8 2.-,. 

GPS Accuracy (ft.) : H: C, .O~") V: 0. (:) :tf-0 

Project #: 100043429 

Vessel: Gale Force 

Chief Scientist: M. Fitzpatrick 

All measurements are ±0.1 feet 

Penetration (ft.): _"3_ ._~-------i 
Recovery (ft.) : - ~--• _!:" _____ --I o_-=-, I 
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BATTILll Project Name: NBH Sediment Monitoring Project # : 100043429 

Location: New Bedford Harbor Vesse l : Gale Force 

Client: USACE Chief Scientist: M. Fitzpatrick 
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BATTELll Project Name: NBH Sediment Monitoring 

Location: New Bedford Harbor 
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BATTElll Project Name: NBH Sediment Monitoring Project#: 100043429 

Location: New Bedford Harbor Vessel: Gale Force 

Client: USAGE Chief Scientist: M. Fitzpatrick 

Survey Name: Aerovox DNAPL Data Gap Sampling 
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BA'TTELll Project Name: NBH Sediment Monitoring 

Location: New Bedford Harbor 

Client: USACE 

Survey Name: Aerovox DNAPL Data Gap Sampling 
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Attachment 8 Sediment Core Log 
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BA'nELll Project Name: NBH Sediment Monitoring Project #: 100043429 

Location: New Bedford Harbor Vesse l: Gale Force 

Client: USAGE Chief Scientist : M. Fitzpatrick 

Survey Name: Aerovox DNAPL Data Gap Sampling 

Station ID: AS-- BB, oq Northing: ~-:/-1) 'J1.')..,. l,..lj__S- All measurements are +0.1 feet 
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BA"1lll Project Name: NBH Sediment Monitoring 

Location: New Bedford Harbor 

Project #: 100043429 

Vessel: Gale Force 

Client: USACE Chief Scientist: M. Fitzpatrick 

Survey Name: Aerovox DNAPL Data Gap Sampling 
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BA'mlll Project Name: NBH Sediment Monitoring Project#: 100043429 

Location: New Bedford Harbor Vessel: Gale Force 

Client: USACE Chief Scientist: M. Fitzpatrick 

Survey Name: Aerovox DNAPL Data Gap Sampling 

Station ID: a«::> - DD - C>~ Northing: 2?-o1-012-. 2.'ih All measurements are ±0.1 feet 
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BArrElll Project Name: NBH Sediment Monitoring Project#: 100043429 

Location: New Bedford Harbor Vessel: Gale Force 

Client: USACE Chief Scientist: M. Fitzpatrick 

Survey Name: Aerovox DNAPL Data Gap Sampling 

Station ID: t:1~ - ~'F.;. 08 Northing .'.l-1o,~ I~. (D~ All measurements are ±0.1 feet 

Core Sample ID: Easting 8 I S-; ~II • '.l-3' Penetration (ft .): 3..'3 
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BA11'Elll Project Name: NBH Sediment Monitoring Project#: 100043429 

Location: New Bedford Harbor Vessel: Gale Force 

Client: USACE Chief Scientist: M. Fitzpatrick 

Survey Name: Aerovox DNAPL Data Gap Sampling 

Station ID: AS-GG-08 Northing: .0.Y:Ot>Sl:il.1~ All measurements are +0.1 feet 
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BA17ELlE Project Name: NBH Sediment Monitoring 

Location: New Bedford Harbor 

Client: USACE 

Survey Name: Aerovox DNAPL Data Gap Sampling 

Project#: 100043429 

Vessel: Gale Force 

Chief Scientist: M. Fitzpatrick 
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8AT1llll Project Name: NBH Sediment Monitoring Project#: 100043429 

Location: New Bedford Harbor Vessel: Gale Force 

Client: USACE Chief Scientist : M. Fitzpatrick 

Survey Name: Aerovox DNAPL Data Gap Sampling 
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BAT1ELll Project Name: NBH Sediment Monitoring Project#: 100043429 

Location: New Bedford Harbor Vessel: Gale Force 

Client: USACE Chief Scientist: M. Fitzpatrick 
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BATT'Elll Project Name: NBH Sediment Monitoring Project#: 100043429 

Location: New Bedford Harbor Vessel: Gale Force 

Client: USACE Chief Scientist: M. Fitzpatrick 
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BA'fTElll Project Name: NBH Sediment Monitoring Project#: 100043429 

Location: New Bedford Harbor Vesse l : Gale Force 

Client: USACE Chief Scientist: M. Fitzpatrick 
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IATTlllE Project Name: NBH Sediment Monitoring 

Location: New Bedford-Harbor 

Client: USACE 

Survey Name: Aerovox DNAPL Data Gap Sampling 
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Project #: 100043429 

Vessel: Gale Force 

Chief Scientist: M. Fitzpatrick 
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Appendix C 
Groundwater Sampling Field Records
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New Bedford Harbor Superfund Site Ice Investigation 

Andrew M. Tuthill, P.E. 
5Algonquin Trail 
Etna, NH 03750 

 
April 12, 2017 

 

1. Introduction 

Andrew Tuthill, PE was contracted by Jacobs Field Services to assist USACE and USEPA in 
analyzing ice conditions on the Upper Harbor of New Bedford Harbor as part of remedial design 
efforts for cleanup of the site.  The specific goal of the ice study was to determine the potential 
effect of ice on engineered sediment covers and caps.   

The study began with collection of information on local ice processes and past events. Important 
parameters included dates of observed ice formation on the harbor, maximum ice thickness, as 
well as ice type, extent and duration.  General information on ice processes on estuaries and tidal 
wetlands was reviewed and relevance to the New Bedford site assessed. Shoreline features in 
Upper New Bedford Harbor were inspected for any evidence of past ice action.  

The study included three field visits to meet with team members, gather project information and 
observe conditions in the field.  In addition, newspaper archives at the New Bedford Library 
were researched for any ice information.  A final trip to New Bedford is planned to present 
findings to team members at a Cleanup Strategy Meeting.  

Long term hydro-meteorological data for New Bedford were collected and analyzed including 
daily air temperatures, winds, and tides in an effort to identify relationships to ice processes in 
the harbor.  The historical and hydro-met data were also used to estimate the frequency and 
severity of past ice events and the probability of significant ice forming during any given winter.  
For the purposes of this study, “significant ice” is defined as an event where most of the upper 
harbor is ice-covered and the potential exists for the ice to interact with bed material and 
shorelines. 

From the above data collection and analysis, potential types and ice action on project features 
were identified.  These include ice scour from direct impact of ice floes and displacement of 
sediments and peat clumps due to ice adhesion and lifting during tide cycles.  The possibility of 
anchor ice and ice formed from snow slush were also assessed. From this investigation of ice 
processes, conclusions were drafted on the potential role ice on the remediation measures 
underway and planned for the Upper New Bedford Harbor. 
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2. New Bedford Upper Harbor Characteristics and the Superfund Project 

New Bedford, a once-famous whaling port and manufacturing center, remains an important 
commercial fishing port.  New Bedford Harbor, which lies on the western side of a small estuary 
connecting the Acushnet River with Buzzards Bay, consists of upper, lower and outer harbors 
(Figures 1&2).  The focus of this investigation is the upper harbor with an area of 187 acres and 
mean low water depths generally less than 16 ft and, in most areas, less than 3 ft. (Figures 3 &4). 

The 62-ft wide Coggeshall Bridge and causeway separates the upper and lower harbors.  The 
lower harbor, with an area or 750 acres, serves as New Bedford’s commercial port and home for 
its fishing fleet.  A 3.5-mile long hurricane barrier with a 150-ft-wide closable entrance protects 
the lower harbor from wave action and storm surges. Beyond that, the outer harbor extends 
another 10 miles or so into Buzzards Bay.   

Wind, waves, tides and currents are important factors in the formation and breakup ice covers in 
New Bedford Harbor and estuaries in general.  In the spring, fall, and summer, prevailing south 
to southwesterly winds can produce waves as high as 6.5 ft in the outer harbor (ERDC, 2014).  
Due to the damping effect of the hurricane barrier, causeways and bridges, maximum wave 
height in the lower and upper harbors decreases to 2 - 3 ft. Figures 5 and 6 show fastest daily 2-
minute winds for New Bedford from 1998 to present.  The strongest winds are fairly well 
distributed in terms of direction for both the open water and winter seasons.  Each dot in the 
figures represents a fastest daily 2-minute wind for the 26-year-long period of record. Distance 
from the origin represents magnitude and the positive y-axis true north.  In winter, the strongest 
winds are commonly from the west to northwest in addition to extreme northeast winds from 
“northeaster” storms (Figure 5). Wind-driven waves are thought to be the main causes of bed 
sediment movement in shallow portions of the estuary (ERDC, 2014).  
 
The average tide range in the outer harbor is 4.65’ increasing to 5.05’ during spring tides. Inside 
the hurricane barrier, the tide range decreases to 3.7’ and 4.6’ for average and spring tides 
respectively (ERDC, 2014). The tide range is slightly less in the upper harbor due to the damping 
effect of the Coggeshall Bridge constriction. 

Current velocities in the harbor are generally low.  In the lower harbor water velocities are 
usually less than about 0.66  ft/s. In the upper harbor, average currents are about 0.5 ft/s, and 
typically less than about of about 1 ft/s with stronger currents during the flood tide than the ebb.  
Higher velocities occur as result of jet flow through the hurricane barrier opening where 
velocities can reach 3.9 ft/s and the Coggeshall Bridge where currents as high as 5.9 ft/s are 
possible.  These faster flows through the openings produce eddies that dominate flow patterns in 
the upper and lower harbors (ERDC, 2014). 

In addition to tides and winds, freshwater inflows, salinity and degree of mixing are important 
factors in ice formation on estuaries. While freshwater freezes at 32°F, average seawater with a 
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salinity of ~36 ppt freezes at about 28 °F, with the freezing point decreasing inversely with 
salinity and density increasing with salinity.  In estuaries with a large proportion of freshwater 
inflow and low degree of tidal mixing, the less saline surface water will freeze at a higher water 
temperature than would occur in a better mixed more tidally influenced estuary. Under normal 
winter conditions, the Acushnet River with a drainage area of 16.5 mi2 and an average flow of 30 
cfs plays a relatively minor role in the hydraulic regime of the upper harbor.  Under normal 
conditions, inflow from the Acushnet accounts for about 1% of the average tidal prism of New 
Bedford Harbor1 (ERDC, 2014) and about 2.8% of the upper harbor tidal prism2. 

These percentages increase during high inflow periods caused by heavy rainfall. Water salinity in 
the upper harbor ranges from 26 to 30 ppt and can decrease to 12 ppt near the surface during 
periods of heavy rain (Teeter, 1988) but ice would not likely be present in the harbor during 
times of heavy rain.  As a result of the diurnal tide cycles, relatively shallow depths and low 
freshwater inflow, the estuary is vertically well-mixed in terms or salinity and water temperature. 
The combination of these factors would tend to inhibit ice formation on the New Bedford Upper 
Harbor.  

Salt marshes line the eastern shore of the upper harbor while industrial development covers 
western side. Several of these industries produced electrical capacitors and during the 1940’s to 
1970’s and discharged waste directly into the upper harbor containing polychlorinated biphenyls 
(PCB’s).   

As a result, Bedford Harbor was placed on the US Environmental Protection Agency (USEPA) 
priorities list in 1982 and is currently a Superfund site. The original plan was for the removal and 
treatment of 450,000 CY of contaminated sediment over a 170 acre area with goal of reducing 
PCB concentrations to ≤ 10 ppm in the bottom sediments of the upper harbor and ≤ 50 ppm the 
lower harbor and salt marshes. Since the start of dredging in 2004 about 200,000 CY of 
contaminated sediment had been removed by 2014 (ERDC 2014).  The concentration of 
contaminants in the sediments decreases with depth and the strategy is to dredge deep enough to 
reach an allowable PCB concentration and place clean cover material on top. In deeper areas, the 
maximum allowable contaminant concentration will determine dredging depth.  In all cases the 
final depth with the cover in place will be at least 2 ft to avoid disturbance from wave action and 
possibly ice. Sediments in some of the intertidal and shorelines areas will also be dredged, 
covered and re-vegetated.  Figure 6 compares existing and predicted bathymetries of the upper 
harbor.  Note the mud flats now exposed at low tide will be dredged to depths of at least 2 ft in 
the predicted post-project bathymetry. A key question in the ice investigation is whether ice 
formation and ice action might affect the proposed remediation plans and what those effects 
might be. 

                                                           
1 The tidal prism is the total volume of water that flows in and out of the harbor during a tide cycle. 
2 Tidal prism, assuming a tide range of 3 ft: 2 × 3 ft × 187 acres= 48.8 ft3.  30 cfs × 12.5 hours = 1.35 million ft3   
1.35/48.8 = 2.8% 
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2.1. Field Observations of the New Bedford, Winter of 2017 

With Jacobs Field Services, the author visited shoreline sites along the New Bedford Upper 
Harbor on February 16 and March 20, 2017.  In addition, a series of aerial photographs were 
taken of the harbor on March. 21, 2017 and Jacobs Field Services provided photographs of 
shoreline conditions on March 16, 2017. Figure 7 shows daily air temperature data for the winter 
of 2017 which was too mild to cause a significant ice cover on New Bedford Harbor.  Some 
shore ice did form however providing clues to the nature of ice formation during more severe 
winters.   

The western side of the upper harbor is primarily industrial development, with its shorelines 
armored in many places with small to medium-size rip-rap.  At the some sites such as the former 
Aerovox Plant, the shorelines are stabilized with steel sheet piling (Figure 8).  Shorelines of this 
type would be quite resistant to ice action either by tide cycles or wind-driven floes.  On the 
eastern side of the upper harbor, the shorelines are in a more natural condition consisting mainly 
of salt marshes and some wooded areas.  The marshes are drained by a series of ditches running 
perpendicular to the shorelines (Figures 9 & 10).  Figure 11 shows residual shore ice floated up 
by the tide in the cove near Sycamore St. in Fairhaven on 2/17/2017.  Figure 12 shows peat 
clumps detached from the shores in the marshland near Lawson Ave. on 3/20/2017.  The process 
of detached vegetation and sediment has been attributed to ice action at other sites, as discussed 
later in this report, but it is not clear what the cause is in the New Bedford case. Residual shore 
ice and detached peat clumps were also photographed by Jacobs Field Services on 3/16/17 near 
Sycamore St. (Figure 13), also thin sheet ice over near-shore shallow areas (Figure 14).  
 
From this limited inspection, the upper harbor shorelines, either armored or in a more natural 
condition, appear to be relatively stable with no evidence of significant erosion from either wave 
or ice action.  The winter of 2017 was extremely mild with no significant ice observed on New 
Bedford Harbor. The most recent severe winter occurred two year ago in 2015. This limited 
inspection found no evidence of past shoreline damage from the 2015 or earlier severe ice years.  
 
3. General Ice Processes on Estuaries and Tidal Wetlands  

Winter ice, either floating freely or attached to the shoreline can disturb soils, plants and 
sediments in coastal estuaries (Bertness, 1999).  Free-floating ice floes may impact shorelines 
and shallow areas, scouring sediments and dislodging plants and grasses. The rising tide can lift 
and move shore-fast ice inland, dislodging plants and peat clumps and depositing them higher on 
the banks. The falling tide ice can transport ice, attached soil, sediment and vegetation in the 
channel-ward direction as well. Dionne (1989) describes this process of ice uprooting the marsh 
substrate followed by melting and deposition as an important source of sediment for marsh 
building in northern estuaries. Dionne’s conclusions were based on observations and 
measurements made on the Gulf St. Lawrence in Canada, a much colder environment than New 
Bedford however. 
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For winters with consistently cold air temperatures, two extremes are possible in terms of ice 
formation on an estuary.  A heavy snow cover that remains in place may insulate the ground 
minimizing ice growth and ice impacts to the marsh and tidal channels. At the other end of the 
spectrum, a cold winter with little snow may produce a relatively thick sheet ice cover on the 
central portion of the estuary and adjacent marsh areas. Where the tide range is small, this sheet 
ice cover may remain attached to the shoreline and move up and down with tidal cycles. A hinge 
crack system running parallel to the shore typically develops as a result of this vertical 
movement. 
 
On freshwater lakes and rivers where surface water velocities are low (less than about 1 ft/s) 
sheet ice forms in place by thermal heat loss to the atmosphere. This is in contrast to dynamic ice 
cover formation typical of faster flowing rivers with super cooling, frazil ice growth, transport 
and deposition of frazil ice floes.  In the low water currents typical of the New Bedford upper 
harbor, one would expect sheet ice as the main ice type.  In addition to floating sheet ice which 
grows from the surface downward, during rare periods of extreme cold, additional shoreline ice 
could form as a result of  tidal wetting or spray in an upward layering process known as “aufeis”.  
Another possible ice origin would sea slush, formed in open water central sections of the estuary 
and blown against shorelines.  This is not expected to be an important factor due to the relatively 
short fetches and limited wave action in the upper harbor. Finally, a major snowfall can result in 
large quantities snow slush in the open water, rapid cooling and speeding up ice formation on the 
estuary.   
 
In the more central portions of the estuary, a sheet ice cover may be grounded at low tide and 
floating at high tide, but sufficiently locked in to avoid much lateral movement and breakup 
during a normal tide cycle.  In many coastal estuaries, central channels and constrictions may 
remain open due faster currents and repeated flushing with warmer sea water. Along the marsh 
sides, the ice cover may remain anchored to the shoreline, floating up at normal high tide without 
releasing and resting on the banks at lower tide levels.   
 
A worst case scenario would be an extended cold spell resulting with ice cover formation on the 
upper harbor coinciding with a northeaster and a spring tide. This combination of events might 
be enough to lift and displace ice and underlying substrate from the northeastern shorelines 
leaving behind scarred soil. Upon melting, these displaced floes might deposit peat clumps and 
vegetation channel-ward.  The limited field observations of the 2017 winter season revealed no 
past evidence of this process however.  
 
4. Historic Ice Events in New Bedford Harbor 

Evidence of historic severe ice events in New Bedford Harbor is sparse, likely due to the 
maritime climate and relatively mild winter temperatures. The internet and newspaper archives 
were searched for any mention of ice going back as far as 1900.  Fortunately, the recent winter of 
2015 saw extreme cold resulting in a significant ice cover on New Bedford Harbor with an 
average ice thickness of about 6 inches. This attracted attention since the ice threatened to trap 
the scallop fishing fleet in port on the March 1st opening day.  As a result there was much 
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internet and newspaper coverage and the 175-ft US Coast Guard Ice cutter Ida Lewis was called 
frozen-over harbor: 

https://video.search.yahoo.com/search/video?fr=mcafee&p=new+bedford+harbor+ice#action=vi
ew&id=1&vid=70aa3426cb8e076df5faafebd92b33c9. 

A search of the archives of the New Bedford Standard Times back to 1920 and the New Bedford 
Mercury back to 1900 found only four mentions of significant ice on New Bedford Harbor which 
occurred during the winters of 2015, 1978, 1936 and 1934  (Table 1).   

The severe northeaster of February 5-7, 1978 shut down much of the Atlantic coast of New 
England with heavy snowfall, drifting and winds over 80 mph.  Figure 15 shows the ice-covered 
upper harbor on Feb. 7, 1978.  The heavy dump of snow into the harbor the likely accelerated the 
formation of this ice cover, as the winter had not been extremely cold leading up to the storm 
event. 

An article in the Feb. 25, 1936 New Bedford Standard Times mentions a coin throwing contest  
across the “300-ft-wide” ice covered Acushnet River. This suggests that the upper end of the 
upper harbor, due to the fresh water inflow, may form an ice cover when the rest of the harbor 
remains mostly open.  

The winter of 1934 was exceptionally severe with mention of ice at many locations along the 
southern New England coast including New Bedford. Figure 16 shows a rare photo of the ice 
covered Lower Harbor on Feb. 4,1934.   

Going farther back in the newspaper archives, the mentions of ice and number of photographs 
became more and more sparse.  It is surprising that no mention of ice was found in the New 
Bedford Mercury for the record cold winters of 1904-1905.  

5. Analysis of Hydro-Meteorological Data 

In an effort to identify other winters where significant ice covers might have formed on New 
Bedford Harbor, daily air temperature were collected back to 1893 and accumulated freezing 
degree days (AFDD) calculated for each year of record. 

AFDD, the daily summation of degree days of frost3. are a good indicator of the coldness of a 
winter and the potential for ice formation on lakes, rivers and estuaries (US Army 2005).  Figure 
17 shows daily average air temperature and AFDD for New Bedford for the cold winter of 2015. 
The maximum AFDD for the winter can be used to estimate the maximum ice thickness t on 
lakes and rivers using the equation: 
 

                                                           
3 Degrees of frost are defined as the difference between the daily average air temperature and the freezing point 
of freshwater (32 °). 
 

https://video.search.yahoo.com/search/video?fr=mcafee&p=new+bedford+harbor+ice#action=view&id=1&vid=70aa3426cb8e076df5faafebd92b33c9
https://video.search.yahoo.com/search/video?fr=mcafee&p=new+bedford+harbor+ice#action=view&id=1&vid=70aa3426cb8e076df5faafebd92b33c9
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𝑡𝑡 = 𝐶𝐶√𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴. 
 
where C is a coefficient typically between 0.2 and 0.6.  In the case of an estuary or tidal wetland, 
the influx of warmer seawater and mixing would result in less ice growth than for freshwater 
conditions.   In the New Bedford case, only one observed ice thickness on 6 inches was found in 
a February 28, 2015 video clip: 
 
https://video.search.yahoo.com/search/video?fr=mcafee&p=new+bedford+harbor+ice#id=3&vid
=be5b9697ece645b53a82f2ae8f7c7f3c&action=view 
 
From an AFDD max of 593 for the 2015 winter, a coefficient C of 0.259 was calculated and ice 
thicknesses calculated from AFDD max for the other years of record (Figure 18).  For the 1893-
2017 period of record, the average AFDD max is 177 with a large standard deviation of 173. The 
coldest winter of record in New Bedford occurred in 1905 with an AFDD max of 860.5 and a 
calculated ice thickness of 7.6 in. As an indication of the relative mildness winters in New 
Bedford, the average AFDD max for Portland, ME, not that far away, is 750, more than 4 times 
as great.   
 
Figure 19 shows the probability distribution of maximum annual ice thickness based on the 
calculated ice thicknesses for the 1893-2017 winters.  The four winters with documented ice 
covers 2015, 1978, 1936 and 1934, the calculated maximum ice thickness was at least 5 in.  
From Fig. 19 the chance of the ice thickness exceeding 5 inches is 0.13 and the chance of the ice 
thickness exceeding the 2015 6-inch value is 0.04.   
 
Typical Ice Formation and Deterioration Scenario 
 
It is likely that ice covers on the upper harbor of less than about 5 inches are of short duration 
and not significant in terms of potential disruption of bed materials or shorelines.  A typical ice 
formation and deterioration scenario during an unusually cold winter period might be as follows:   
 

• Ice forms initially along the more natural salt marshes of the eastern side of the upper 
harbor, particularly in sheltered areas and coves. The ice on the industrialized western 
shore would form later as a result of less shelter, greater depths, and less exposure to the 
west-northwesterly winds associated with cold periods.  

 
• Sheet ice would from grow out from the shorelines initially in the shallow areas and over 

submerged mudflats. 
 

• Tide action and waves would tend to intermittently break up the forming ice cover and 
west-northwesterly winds would transport and deposit ice pieces along marshy shorelines 
to the east. 

 
• In the case of a cold spell that lasted for several weeks as in 2015 or 1934, a complete ice 

cover could form across the upper harbor reaching a thickness of 6 inches or so.  At this 
point, tide and wave induced breakup would diminish.  The high current velocity area 
north of the Coggeshall Bridge would likely remain open throughout. 

https://video.search.yahoo.com/search/video?fr=mcafee&p=new+bedford+harbor+ice#id=3&vid=be5b9697ece645b53a82f2ae8f7c7f3c&action=view
https://video.search.yahoo.com/search/video?fr=mcafee&p=new+bedford+harbor+ice#id=3&vid=be5b9697ece645b53a82f2ae8f7c7f3c&action=view
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• Once milder air temperatures returned, the central portion of the ice cover would open up, 

gradually at first, and the cover would thin and recede back towards the shorelines, more 
or less opposite of how it formed. 

 
• Wind and waves and tides would speed up the ice deterioration process, especially in the 

case of strong south to southwesterly winds, not uncommon during the winter months 
(Figure 5).     

 
• The early-formed ice along the marshy eastern shorelines would remain the longest. 

Wind-driven ice floes from central portion of the harbor would likely accumulate along 
this remaining shore ice as a result of the southerly winds associated with the thaw. 

 
• If mild air temperatures continued, the shoreline ice and transported floes would melt in 

pace fairly rapidly.  If cold temperatures returned, the shoreline ice and floes would 
freeze in place and above-described ice formation-deterioration cycle might repeat itself.  

 
7. Summary and Conclusions  

The ice regime of New Bedford Upper Harbor was investigated and potential ice effects on 
contaminated sediment remediation measures identified. The ice study included field 
observations during the winter of 2017, discussions project personnel, review of newspaper 
archives and analysis of hydro-meteorological data. 

In spite of its northerly location, climatic conditions along the southern coast of Massachusetts 
and New Bedford in particular are quite mild due to the maritime influence on its weather.  As a 
result, historic ice covers on the harbor were found to be extremely rare with a calculated annual 
probability of 13% of the ice thickness exceeding 6 inches. In addition to the typically mild 
winter air temperatures, factors inhibiting ice formation on the upper harbor are the brackishness 
and top-to-bottom mixing of the water as a result of tide cycles the low freshwater input of the 
Acushnet River.   

In remediated project, the area most vulnerable to potential ice damage will likely be the 
shorelines and intertidal zones.  It is expected that for the offshore areas, the proposed 2 ft 
minimum depth of the completed project will be sufficient to avoid ice damage.  This is because 
the predominant ice type in the offshore areas will be single-layer sheet ice less than 6 inches in 
thickness.  
 
A limited inspection of shoreline sites in the New Bedford Upper Harbor revealed no evidence of 
past ice action and, in general, the shorelines under existing conditions, appeared to be quite 
stable in terms of resisting disturbances due to waves and an ice action . The shorelines on the 
deeper, industrialized western side of the upper harbor are largely armored with riprap while the 
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eastern shorelines remain in a more natural marshland condition and would probably experience 
more ice growth and retention.  

The study included background a review of ice processes in more northerly estuaries and salt 
marshes including ice scouring and transport of sediments and plants by rafted ice.  Possible 
signs of these processes such as detached peat clumps were observed at New Bedford Upper 
Harbor but only to a minor degree and difficult to attribute to ice action. 

Provided the post-project remediated shorelines are similar in nature and their ability to resist 
natural disturbances to the existing shorelines, ice not expected to be significant factor at the 
New Bedford Upper Harbor.    

Based on this review and analysis, it is not expected that ice action will have a significant effect 
on the proposed contaminated sediment remediation measures at the New Bedford Upper Harbor 
Superfund Project. 
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Table 1. Historic and Likely Ice Covers in New Bedford Harbor

Year Date Description AFDD max
Date of 

AFDD max

2015 28-Feb
Upper and Lower Harbors Ice-covered, reported ice thickness 6", Much press coverage, web, videos, etc.

537 9-Mar

1994 No menting of ice in Standard Times 593 3-Mar

1978 7-Feb

Great Blizzard of '78, much press about snow . Photo showing upper 

harbor ice-covered 442 8-Mar

1977 No menting of ice in Standard Times 479 22-Feb

1940 No menting of ice in Standard Times 447 23-Mar

1936 25-Feb Northern end of Upper Harbor frozen  300' across 422 27-Feb

1934 4-Feb Extreme Winter, Photo of Lower Harbor ice-covered 422 27-Feb

1920 No menting of ice in Standard Times 569 7-Mar

1912 No mention of ice in New Bedford Mercury 501 5-Mar

1905

Extreme winter, Photos of ice-bound ships and harbors around Cape.  No 

mention of ice in New Bedford Mercury 818 13-Mar

1904 Extreme winter, Photos of ice-bound ships and harbors around Cape 859 14-Mar

I 
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Fig. 1.  New Bedford Upper Harbor from the North, March 20, 2017 
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Figure 2. Satellite photo of New Bedford Harbor 
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Fig. 3.  NOAA Chart of New Bedford Upper Harbor. Soudings in ft at mean low tide (0.1 ft NAD 1983). 
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FFig. 4 New Bedford Upper Harbor bathymetry 2014-2015. Bed elevations in ft NAVD 1988.
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Figure 5. Fasted 2-minute winds, New Bedford Airport, 1998-2017 

Open water season: mid-March -mid-December.  Each dot represents one day. 
 

  

Figure 6. Fasted 2-minute winds, New Bedford Airport, 1998-2017 

Winter season: mid-December -mid-March. Each dot represents one day. 
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Figure 6. Bathymetrytry of New Bedford Upper Harbor, existing conditions (left) and predicted after remediation (right).  

Data source: Jacobs Field Services 
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Figure 8. Winter of 2017 daily average air temperature and accumulated freezing degree days, New Bedford, MA Airport. 
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Figure 8.  Armor stone along shoreline of New Bedford Upper Harbor, looking south from Aerovox site, 

3/20/2017.  

 

 

Fig. 9 New Bedford Upper Harbor showing industrial development on the West and ditched salt marshes on the 

east (Fairhaven) side, 3/21/2017. 
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Fig. 10. Northern part of Upper Harbor showing industrial Aerovox Site on West side and eastern shoreline 

near Lawson Ave., Fairhaven, 3/20/2017.  

Fig. 11. Cove near Sycamore St. Fairhaven  showing residual shore ice floated by rising tide 2/17/2017. 
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Fig.  12 Shoreline marsh near Lawson Ave. ,Fairhaven, showing detached peat clumps 3/20/2017. 

Fig. 13. Cove near Sycamore St. Fairhaven  showing residual shore ice and detached peat clumps 

3/16/2017. Photo by Jacobs Field Services 



DRAFT 
 

 

 

Fig. 14. Looking southwest towards New Bedford with thin sheet ice visible over shallow areas on 3/16/2017.  

Photo by Jacobs Field Services 

 

 

 

 

 

 

Figure 15.Ice cover on New Bedford Upper Harbor Feb. 7, 1978  

(New Bedford Standard Times). 
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Figure 16 Lower Harbor ice-covered March 4, 1936. (New Bedford Standard Times). 

 

 

Fig. 17.  Daily average air temperature and accumulated freezing degree days for the cold winter of 2015. 

New Bedford, MA Airport . 
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Fig. 18.  Maximum accumulated freezing degree days and calcuated ice thickness ,  

New Bedford, MA 1893-2017 
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Fig. 19.  Probability distributions ice thickness calculated from maximum accumulated freezing degree days 

winters of 1893-2017. New Bedford, MA  
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Appendix E 
Groundwater Model Report, Jacobs, 2018
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Acronyms and Abbreviations 
3-D three-dimensional 

AFCEE Air Force Center for Engineering and the Environment 

Aerovox Inc. Aerovox Incoroporated 

ASTM American Society for Testing and Materials 

AVX AVX Corporation 

bgs below ground surface 

CDF confined disposal facility 

cm/s centimeters per second 

CSA Comprehensive Site Assessment 

cy cubic yards 

DNAPL dense non-aqueous phase liquid 

EPA U.S. Environmental Protection Agency 

°F degrees Fahrenheit 

FEMA Federal Emergency Management Agency 

foc organic carbon fraction 

ft. feet 

ft3/day cubic feet per day 

FW Foster Wheeler Environmental Corporation 

g/cm3 grams per cubic centimeter 

g/ml grams per milliliter 

IA immunoassay 

in. inch 

Jacobs Jacobs Engineering Group, Inc. 

Kd soil/water partition coefficient 

kg/yr kilograms per year 

Koc organic carbon-water partition coefficient 

LIDAR Light Detection and Ranging 
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MCP Massachusetts Contingency Plan 

mg/kg milligrams per kilogram 
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msl mean sea level 

NBH New Bedford Harbor 

NBHSS New Bedford Harbor Superfund Site 

NTCRA Non-Time Critical Removal Action 

PCB polychlorinated biphenyl 

Rf retardation factor 

ROD Record of Decision 

Site New Bedford Harbor Superfund Site 

USGS U.S. Geological Survey 

VOC volatile organic compound 
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1.0 Introduction 
This report describes the groundwater modeling efforts by Jacobs to support an interim remedy consisting of a 
temporary cap to be placed over areas of polychlorinated biphenyl (PCB)-contaminated harbor sediment 
adjacent to the former Aerovox facility at the New Bedford Harbor (NBH) Superfund Site (Site), New Bedford, 
Massachusetts. 

The former Aerovox facility consists of a rectangular 10-acre plot on the west shore of the Upper New Bedford 
Harbor (Figure 1-1).  Aerovox Incorporated (Aerovox Inc.) operated the facility from 1938 through 2001, and 
used PCBs in the manufacture of electrical capacitors from 1947 to 1978.  During this period, PCBs used in 
manufacturing processes were released within the building, on the site, and into the adjacent harbor, resulting in 
extensive contamination of the building, the onsite soil, and the harbor sediments.  

The purpose of this study was to model the discharge of PCBs to the harbor from the Aerovox site via the harbor 
sediment’s groundwater pathway and support the design of the interim isolation cap.  The site-specific three-
dimensional (3-D) groundwater flow and transport model was constructed to represent both the on-shore 
Aerovox site and the harbor area.  The development and application of the model used the latest site-specific 
information, including information collected during cap design field investigation activities. 

Detailed groundwater flow and fate-transport analyses were conducted to determine the PCB discharge to the 
harbor from the Aerovox site and harbor sediments via the groundwater pathway and to support the cap design.  
This groundwater flow model was first used to develop the groundwater flow regime in the Aerovox area and 
adjacent harbor.  Afterwards, fate-transport modeling and flux budget analysis were conducted to determine the 
long-term movement of the PCB in groundwater at the Aerovox site and its potential impact to the harbor.  The 
proposed design of the cap was also simulated within the flow and transport models. 

2.0 Aerovox and Nearby Harbor Conditions 
2.1 Site Location and History 

The NBH Site is located in Bristol County, Massachusetts approximately 55 miles south of Boston, and is 
bordered by the towns of Acushnet and Fairhaven on the east side of NBH, and by the City of New Bedford on 
the west.  From north to south, the NBH Site extends from the upper reaches of the Acushnet River estuary, 
through New Bedford’s commercial port and into Buzzards Bay. 

Industrial and urban development surrounding the NBH Site has resulted in sediments becoming contaminated 
with PCBs and heavy metals, with concentration gradients generally decreasing from north to south.  
Identification of PCB-contaminated sediments and seafood in and around NBH was first made in the mid 1970’s 
as a result of the U.S. Environmental Protection Agency’s (EPA’s) region-wide sampling programs.  Based on 
these sampling programs, it was determined that the principle sources of PCB contamination were from two 
electric capacitor manufacturing facilities located adjacent to the Acushnet River/NBH water way.  The NBH Site 
was added to the Superfund National Priorities List in September 1983. 

The primary source of PCB contamination originated from the Aerovox facility, located near the northern 
boundary of the NBH Site.  The former Aerovox facility consists of a rectangular 10-acre plot on the western 
shore of the Upper New Bedford Harbor (Figure 2-1).  Aerovox Inc. operated the facility from 1938 through 
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2001, and used PCBs in the manufacture of electrical components from 1947 to 1978.  During this period, PCBs 
used in manufacturing processes were released on the site and to the harbor.  PCB wastes were discharged 
from Aerovox operations directly into the Upper Harbor through open trenches and discharge pipes, or indirectly 
throughout the NBH Site via the City of New Bedford’s sewage system. 

PCBs are the primary contaminant of concern in New Bedford Harbor.  Soil contamination on the Aerovox site 
ranges in depth from ground surface to greater than 28 feet (ft.) below ground surface (bgs) (AECOM 2015).  
Groundwater contaminants were found in the shallow overburden (3 to 15 ft. bgs), deep overburden (greater 
than 15 ft. bgs), and in bedrock (greater than 25 ft. bgs).  Dense non-aqueous phase liquid (DNAPL) was also 
identified in two monitoring wells located in the northeast corner of the site. 

Earlier remedial actions performed at the former Aerovox facility on shore included installation of a sheet-pile 
cutoff wall and capping of unpaved surfaces adjacent to the harbor, removal of fuel oil storage tanks and 
contaminated soils, and removal of stored chemicals and wastes from the buildings.  The building was 
demolished during a Non Time Critical Removal Action (NTCRA) in 2011 and the entire site was covered with a 
3-inch (in.) asphalt cap as an interim measure.  

The sheet pile wall that was installed in the 1980s administratively separates the former Aerovox facility from the 
New Bedford Harbor Superfund Site (NBHSS).  Ongoing work at the former Aerovox facility is being conducted 
under Massachusetts General Law Chapter 21E and the Massachusetts Contingency Plan (MCP) by AVX 
Corporation (AVX).   

Remedial actions were also performed in the harbor near the Aerovox site.  In 2008, approximately 6,900 cubic 
yards (cy) of highly contaminated sediment near the Aerovox shoreline were removed using land-based 
mechanical excavation (Jacobs Engineering Group, Inc. [Jacobs] 2009).  This work was done as part of the 
remediation conducted pursuant to a 1998 Record of Decision (ROD).  The area of the harbor east of the 
Aerovox shoreline was hydraulically dredged in 2009 and 2010.  A total of 26,000 cy was removed during this 
effort (Jacobs 2010, 2011). 

Aerovox site investigations for the Phase II Comprehensive Site Assessment (CSA) were conducted between 
October 2013 and August 2015.  The Phase II investigations identified subsurface areas within the former 
Aerovox property and in nearby NBH sediment that had contamination related to the former site activities.  
Analysis of soil concentrations found that PCBs comprised the largest component of the DNAPL found on the 
Aerovox facility and in the harbor.  Two areas of DNAPL were investigated and are aligned with the points of 
discharge from historic Aerovox drainage ditches (Figure 2-2).  

To provide protection to the ecological receptors in the harbor, an interim 10-year remedy addressing the PCB 
impacts to NBH from the former Aerovox facility is planned.  The interim remedy consists of a temporary cap to 
be placed over the areas of potential PCB contaminated sediment and groundwater or potential PCB DNAPL, 
excavation of areas of shallow DNAPL accumulation, and removal of DNAPL from one monitoring well. 

2.2 Activities Associated with Interim Cap Action 

To facilitate the design of the cap, field investigations were conducted in the harbor area near the Aerovox site 
by Battelle and Jacobs during 2017 to evaluate the current NBH conditions adjacent to the former Aerovox 
facility.  The field activities included the following analyses: 
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• passive sampling of water in sediment; 

• sediment sampling and analysis; 

• pore/ground water sampling; 

• gas ebullition sampling; and 

• ice/scour investigation. 

The passive water sampler study was developed to evaluate diffusive transport of PCBs in sediment porewater 
into surface water.  The results were used to evaluate concentration gradients and diffusive flux between the 
sediment and water column.  Harbor sediment sampling analysis was conducted to determine physical and 
chemical characteristics of sediments in the harbor adjacent to the former Aerovox facility.  Sediment samples 
were analyzed for PCBs by a combination of immunoassay (IA) screening analysis, total Aroclors, and sum of 
total congeners.  The sediment samples were also analyzed for a suite of volatile organic compounds (VOCs) 
(Figure 2-3). 

Sediments were evaluated for their physiochemical characteristics to support this groundwater model 
construction and to evaluate the potential discharge to the harbor.  A series of three sonic borings were 
advanced to collect these data (Figure 2-4).  Previous investigations identified five major stratigraphic layers that 
may be used as layers in the groundwater model.  These include: OL, marine deposits, glacial outwash, 
glaciolacustrine deposits, and glacial till.  These stratigraphic units (if present) were sampled from the three 
borehole locations. 

The whole stratigraphic section representing OL, marine deposits, glacial outwash or glacial till were collected in 
liners, cut into 8- to 10-in. pieces, and submitted to the laboratory intact to preserve the undisturbed features of 
the sediment.  The laboratory sub-sectioned or sub-sampled the section as necessary to perform the analytical 
assessment.  Each sediment strata was characterized with respect to the following parameters: 

• Bulk Density.  American Society for Testing and Materials (ASTM) Method D2937. 

• Particle Size.  Sieve and hydrometer methods ASTM Method D422. 

• Atterburg Limits.  ASTM Method D4318. 

• Soil Classification.  ASTM D2487. 

• Soil Moisture.  ASTM D2216. 

• Total Carbon.  ASTM D2974. 

• Particle Density (also known as Specific Gravity).  ASTM D854. 

• Sulfide/Sulfate.  ASTM D516. 

• pH.  ASTM D4972. 

• Saturated Hydraulic Conductivity.  ASTM D2434. 

All these data were used during the groundwater model construction and application. 

In addition to groundwater modeling, a harbor water hydrodynamic model was also conducted.  The surface 
water flow and wave numeric model used DELFT3D modeling software to determine the hydrodynamic 
properties associated with the NBH estuary system. 
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2.3 Geography/Geology/Soils 

NBH is located on the north shore of Buzzards Bay and is a small urban estuary composed of the drowned, 
smooth-floored valley of the Acushnet River, which flows south into Buzzards Bay and the Atlantic Ocean.   

NBH is part of Buzzards Bay and was formed by processes associated with the Laurentide Ice Sheet that 
centered on Labrador and Hudson Bay during the final or Wisconsin Stage of the Pleistocene Epoch, which 
started approximately 50,000 to 70,000 years before present (Howes 1996).  The glacial drift, which consists of 
mostly glacial outwash sand with little silt and clay, overlies the bedrock, which is mostly “biotite” gneiss or 
layered feldspathic gneiss, in the NBH area.  

The bedrock contour map for the site has been presented in the Aerovox Phase II CSA report (AECOM 2015).  
The top of the bedrock elevation at the Aerovox site ranges from 0 to -30 ft. mean sea level (msl).  The depth to 
the bedrock increases generally from the west to the east (harbor); therefore, the thickness of the overburden 
material above the bedrock also increases toward the east. 

Overburden materials at the on-shore Aerovox site vicinity consist of fill, peat, and glacial outwash/till.  The fill 
materials range from approximately 2 ft. to 10 ft. in depth across the Aerovox Site.  Beneath the harbor, organic 
marine sediment, silt, glacial outwash sand/till, and a small footprint of peat are present. 

2.4 Hydrology 

2.4.1 Climate 

New Bedford is part of the humid continental (warm summer) climate zone (Köppen Climate Classification) 
(Pidwirny 2006).  The climate is warm during summer when temperatures tend to be in the 70 degrees 
Fahrenheit (°F) range and very cold during winter when temperatures tend to be in the 20°F range.  The 
warmest month of the year is July with an average maximum temperature of 83°F, while the coldest month of 
the year is January with an average minimum temperature of 20°F.  Winds at New Bedford are predominately 
from the northwest in winter and southwest in summer (EBASCO 1991). 

The annual average precipitation at New Bedford is 50.77 in.  Rainfall is evenly distributed throughout the year. 
The wettest month of the year is December with an average rainfall of 4.77 in. (http://www.idcide.com/weather). 

2.4.2 Surface Water  

The Acushnet River drains through the glacial uplands of southeastern Massachusetts and discharges into 
NBH.  The harbor has been divided into three areas consistent with geographical features of the area: the Upper 
Harbor, the Lower Harbor, and the Outer Harbor.  The Upper Harbor, north of the Interstate 195 Bridge, 
comprises approximately 187 acres.  The Aerovox Site is located on the western bank of the Upper Harbor area 
(Figure 1-1). 

Acushnet River and the Upper Harbor are influenced strongly by tidal action.  Tidal cycles in the harbor are 
semi-diurnal, including two high tides and two low tides that occur each lunar day.  The tidal cycles recorded 
between October 1 and December 31 of 2017 varied between approximately 5.1 and -0.6 ft. mean sea level 
(msl) (https://ma.usharbors.com, 2017).  The tidal change ranges more than 5 ft.  The average of the high tidal 
level is 3.9  ft. msl and the average of the low tidal levels is 0.2 ft. msl.  The average and median of all the high 
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and low tidal levels records for the period are both 2.05 ft. msl, suggesting a normal distribution for tidal change 
cycles.   

2.4.3 Groundwater 

Groundwater flows under the Aerovox Site from west to east.  Most of the aquifer in the vicinity of the Aerovox is 
relatively shallow.  The bulk of the aquifer is comprised of glacially derived stratified sands deposited within a 
narrow bedrock valley.  The sand deposits through the aquifer thins out to the west due to the steep bedrock 
slope and overlying glacial till material. 

Groundwater movement under the NBH Site is typical of New England bedrock valley aquifers.  The aquifer is 
bounded by elevated gneiss bedrock and till to the west.  The bedrock and till provide limited groundwater 
storage capacity and are both relatively impermeable materials.   

The shallow aquifer receives its recharge from rainfall and flows toward the lower lying Upper Harbor.  The 
groundwater flow is thus largely driven by topography with flow from west to east.  Detailed water measurement 
data and constructed water contour maps from two events (low tidal and high tidal condition) are presented in 
the Aerovox Phase II CSA report (AECOM 2015; Figures 2-14 and 2-19).  The eastern flow pattern is generally 
shown in the figures.  These figures also show the potential buffering impact of the sheet-pile walls on the 
groundwater levels at the shallow wells just west (on-shore side) of the wells.  These shallow wells maintain 
relatively higher water levels even under low tidal harbor conditions.  

3.0 Construction of Aerovox and Harbor Groundwater Flow 
Model 

This section presents the construction and development of the Aerovox and Harbor site specific groundwater 
flow model.  The objectives of the groundwater modeling are to delineate the PCB discharge to the harbor and 
estimate the groundwater and PCB mass flux into the nearby harbor area as input to the interim cap design. 

3.1 Previous Groundwater Modeling Study 

Brown and Caldwell developed a groundwater flow model for the Aerovox site during the Phase III Remedial 
Action Plan (Brown and Caldwell 2016).  The numerical groundwater flow model was developed to evaluate, 
confirm and, where appropriate, refine the understanding of groundwater behavior in and around the Aerovox 
site to support the development of a Phase III Remedial Action Plan.  The model was subsequently used to: 

• Evaluate how groundwater would be influenced by the implementation of various remedial alternatives
that may be considered;

• Assess whether, and the degree to which remedial alternatives would require groundwater
management (e.g., groundwater extraction, containment, etc.); and

• Provide an initial evaluation of approaches for groundwater management, if required.

This model was constructed primarily for the on-shore Aerovox site.  It incorporated all data from the lithologic 
and field investigations conducted at the site up to 2016.  This on-shore lithological information used for that 
model was considered for the initial development of the Aerovox and Harbor site-specific flow model. 
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3.2 Construction of the Aerovox and Harbor Groundwater Flow Model 

The new groundwater model was developed to provide a detailed representation of both the on-shore Aerovox 
site and the harbor to meet its objectives in providing input for the interim cap design for the harbor.  Therefore, 
construction of the three-dimensional numerical Aerovox and Harbor site-specific groundwater flow model used 
all available information from both on-shore and harbor investigations.  These data include: 

• Land topography;  

• Detailed harbor bathymetry; 

• Lithological (hydrogeological unit) areal and vertical distribution;  

• Physical and hydraulic properties; 

• Groundwater and surface water boundary conditions; and 

• Groundwater and surface water data. 

All these site-specific physical conditions are represented in the 3-D numerical model. 

Simulation of groundwater flow near the Aerovox site was performed using MODFLOW (McDonald and 
Harbaugh 1988), which is a finite-difference groundwater flow code developed by the U.S. Geological Survey 
(USGS).  MODFLOW is capable of simulating both transient and steady state saturated groundwater flow in 
one, two, or three dimensions.  A number of different boundary conditions are available; including general head, 
areal recharge, injection or extraction wells, evapotranspiration, drains, and streams or rivers.  The code 
simulates groundwater flow using a block-centered, finite difference approach.  Aquifers can be simulated as 
unconfined, confined, or a combination of unconfined and confined.  The finite-difference equations may be 
solved using a strongly implicit procedure, slice-successive over-relaxation, or preconditioned conjugate 
gradient method. 

MODFLOW was selected for the site because it is in the public domain, is widely used by the scientific 
community, has been rigorously tested and verified, and provides a variety of software tools that are publicly 
available for graphical pre-processing and post processing.  The model code was also used for the groundwater 
modeling for the proposed confined disposal facility (CDF) C for the NBH site (FW 2001), the Pilot CDF facility 
(Jacobs 2015), and the Aerovox site (Brown and Caldwell 2016). 

Groundwater Vistas (ESI 2011), a graphic modeling interface software suite containing the MODFLOW model 
and other models with pre- and post-processing capabilities, was used for the model construction, refinement, 
simulation, and result process/visualization. 

3.2.1 Aerovox and Harbor Model Domain and Discretization 

The site-specific groundwater flow model domain was set to be near the natural groundwater/surface water flow 
boundary or at locations far enough from areas of interest that any boundary variation would have minimal 
impact on the groundwater flow regime within the model domain.  The model domain covers an area from 100 ft. 
west of the former Aerovox site in the west to the middle channel of the harbor in the east and 450 ft. north of 
the Aerovox site boundary to the north and approximately 625 ft. south to the Aerovox boundary in the south 
(Figure 3-1).  The active model domain covers 2,225,200 square feet (ft2) (51.1 acres) in area. 
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The western domain boundary lies at west of the former Aerovox site where the land topography rises upward 
with increasing bedrock elevation.  The eastern domain boundary is the center of NBH.  The southern and 
northern boundaries are set far enough from the Aerovox Site that there will be no hydraulic impact from the 
boundary conditions on the simulation of the groundwater flow near the Aerovox Site.  The hydraulic gradients 
along the southern and northern boundaries are also parallel to these boundaries so there is likely minimal 
groundwater flow across them. 

Discretization is the process of transferring continuous functions, models, variables, and equations into discrete 
units in a numerical representation.  Model discretization refers to the assignment and alignment of the 
numerical cells in the model and establishes its relationship of those cells to actual natural and engineered 
conditions. 

The model uses a uniform areal (horizontal) grid system.  The grid sizes are 10 ft. by 10 ft. across the model 
domain.  This horizontal grid size was adequate to represent the site’s features and to provide sufficient flow 
resolution for the purpose of the modeling analysis (Figure 3-2). 

The model uses six variable thickness layers to represent the variability of the strata and their vertical 
distributions.  The represented strata include harbor marine sediment, on land fill material, peat, glacial sand/till, 
and bedrock.  To represent the weathering of the bedrock zone and its potential to transfer water due to 
weathering fractures, the bedrock is defined as multiple zones from the top to the bottom.  The upper bedrock 
zone is represented as weathered bedrock, followed by less fractured bedrock, and competent bedrock in the 
lower zone.  The competent bedrock zone is assumed to be an aquitard where very little active groundwater 
flow occurs due to limited porosity.  The top of the competent bedrock zone is assumed to be -180 ft. msl in the 
model, a significant depth where the interaction of on-site groundwater and harbor would be minimally affected 
by the defined boundary conditions.  Therefore, the bottom of the model is set at -180 ft. msl where it is a no-
flow boundary.  Figure 3-3 shows a cross section of the model from the west to the east.   

The constructed model has 150 rows, 200 columns, and six layers.  It has a total of 180,000 cells with 
133,512 active cells in the model.   

3.2.2 Model Layer Geometry 

The upper boundary (top of the model layer 1) reflects the current land topography and harbor bathometry.  The 
current land topography is based on the topographic data obtained from MassGIS (MassGIS 2017).  The 
dataset is the 2006 Light Detection and Ranging (LIDAR) data by the Federal Emergency Management Agency 
(FEMA) for Bristol and Plymouth Counties.  The harbor bathymetry data are based on the 2017 dataset (Jacobs 
2017).  The two sets of data were combined to create the model layer 1 topo using SURFER, a 3-D mapping 
and graphic visualization tool software (Golden Software 2016).  Figure 3-4 shows the topography and 
bathymetry of the site. 

The first two model layers represent the fill materials on land, peat, and marine sediment in the harbor.  Layer 3 
represents the stratified glacial sand/till.  Layers 4, 5, and 6 represent the weathered bedrock, fractured bedrock, 
and less fractured bedrock, respectively. 

The surface of the glacial sand/till and bedrock at the Aerovox site has been well defined through Phase II and 
Phase III investigations (AECOM 2015; Brown and Caldwell 2016).  Based on these investigations, Brown and 
Caldwell constructed two surfaces for the Aerovox site and applied the surfaces in its groundwater model 
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(Brown and Caldwell 2016).  The surface information was used as the on-shore data for this model 
development.  The on-shore data, along with glacial sand and bedrock elevations determined from the boring 
logs in the harbor conducted during this model development analysis, were used to construct the glacial sand/till 
and weathered bedrock surface for this Aerovox and Harbor model.  The surfaces are used to define the tops of 
the model layers 3 and 4, respectively.  The peat layer identified at the Aerovox site and within the harbor as 
shown in Figure 2-13 of the Aerovox Phase II CSA (AECOM 2015) and is represented within model layer 2.  
Layer 2 is assumed to be 2 ft. in thickness. 

The bedrock is divided into three zones from the top to the bottom in the model layers as weathered bedrock 
(model layer 4), followed by fractured bedrock (model layer 5), and less fractured bedrock (model layer 6).  
Model layer 4 is assumed to have a thickness of 30 ft. and model layer 5 is assumed to have a thickness of 50 
ft.  The top of the competent bedrock is assumed to be -180 ft. msl that forms the base of model. 

3.2.3 Boundary Conditions 

Boundary conditions in the model refer to both external and internal model cells that are defined to react in a 
specific way during the numerical model simulation.  External conditions include boundary conditions along all 
six sides of the model, and internal boundary conditions including well, wall, river, drain, or other defined 
features. 

The Aerovox and Harbor flow model assumes a constant head boundary along the west side of the model.  
Based on the long-term groundwater monitoring data, a constant head value of 3.5 ft. msl is assumed for all 
these cells.  The constant head condition allows the groundwater to flow into and out of the model based on 
head difference among the model cells.  The model boundary was established at a sufficient distance from the 
key plume and assessment locations so the constant head boundary would not affect the changes to the flow 
regime near the on-shore and harbor areas. 

A no-flow boundary was assumed to occur along the middle channel of the harbor that forms the east side of the 
model.  This was based on the general assumption that the middle of the harbor is either the natural 
groundwater convergent or divergent flow boundary; a boundary the groundwater will not cross.  A no-flow 
boundary was also assumed for the southern and northern extents.  The general groundwater flow is eastward, 
parallel to these boundaries so that there was likely minimal groundwater flow across these boundaries.  As 
mentioned earlier, the bottom of the model at -180 ft. msl is assumed to be a no-flow boundary for the 
competent bedrock zone. 

The river package was used for the top model layer (#1) cells within the harbor area.  The streambed bottom 
elevation varies according to harbor bathymetry.  The river boundary was selected because the river cells allow 
variable groundwater-surface water interaction through the harbor cells under various tidal head condition and 
streambed topography.   

Figure 3-5 shows the boundary conditions applied in the model. 

Precipitation is the sole source of groundwater recharge for the on-shore portion of the topmost layers in the 
model.  Groundwater recharge is a function of precipitation, runoff, and evapotranspiration.  The net recharge to 
groundwater is therefore a function of infrastructure, geologic strata, surface slope, and vegetation.  Different 
recharge rates were assigned to the model based on these site conditions.  Existing buildings, for example, 
might have very little recharge, followed by the capped Aerovox site where the pavement prevents most 
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recharge to the groundwater.  The model cells within the harbor have zero recharge defined in the model 
because these cells have been defined as river cells. 

Even though the large industrial buildings and paved area may either have minimal or reduced recharge over 
most of the footprint, there are many roof drain points and surface storm run-off drains and ditches that may 
provide some groundwater recharge to the aquifer along these locations.  To determine these recharge features 
would be time consuming and uncertain.  Because this model is primarily applied to the areas between the 
contaminant locations near the shoreline and harbor area, a low uniform recharge rate was applied for the whole 
building footprint area and the paved areas.  The asphalt cap was placed over the whole Aerovox site.  The 3-in. 
thick asphalt cap would have minimal groundwater recharge through the cap, if the cap functions perfectly.  
However, to apply the model to a long-term scenario, the cap is assumed to have leakage so that surface water 
will go through the cap to recharge the groundwater.  Therefore, these recharge assumptions in the model are 
likely conservative (i.e., higher recharge groundwater flux). 

The net groundwater recharge rates were adjusted during model calibration.  The recharge zones applied in the 
final model are shown in Figure 3-6. 

3.2.4 Aquifer Materials and Hydraulic Properties 

Based on the previous Aerovox site, harbor investigations, and field activities associated with this cap design 
action, the main aquifer material types were identified: 

• Fill material and shallow on-shore soil; 

• Peat; 

• Marine sediment; 

• Glacial sand/till; and 

• Bedrock (weathered, fractured, less fractured, and competent). 

Figure 3-7 shows the areal distribution of the aquifer materials in model layers 1, 2, and 3, respectively.  The 
areal distribution of the materials was defined based on previous site investigation (AECOM 2015; 
Jacobs 2017).  Model layers 4, 5, and 6 have the same aquifer properties (weathered, fractured, and less 
fractured).  The vertical west-east section from the Aerovox site to the harbor is also presented in the figure 
which shows all the hydraulic conductivity values for the materials that were assigned based on site specific 
data and literature values for the applied materials types.  Hydraulic conductivity values were measured in the 
laboratory for marine sediment and glacial till samples obtained from the three borings during the cap design 
field investigation.  These marine sediments are organic clay and organic silt.  The five measured values of 
vertical hydraulic conductivity for the marine deposits were in the range of 1E-06 to 1E-08 centimeters per 
second (cm/s) (2.2E-06, 3.2E-07, 1.46E-07, 1.4E-07, to 6.4E-08 cm/s) for the 1-ft. sample interval measured.  
The measured hydraulic conductivity for the glacial till sample was 1.2E-07 cm/s.  These values are quite low for 
the respective material types compared to the standard values based on the texture of the material and typical 
ranges reported in the literatures.  Therefore, the site-specific data were used as initial model input parameters 
and subsequently applied values in the final model were adjusted based on the model calibration. 
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To reflect the true anisotropic nature, the materials were represented by using different horizontal and vertical 
hydraulic conductivity values.  Table 3-1 lists the hydraulic property values for the materials for the final 
calibration run. 

3.2.5 Engineered Construction Features 

The sheet-pile walls that were installed in the 1980s along the harbor boundary at the Aerovox site were 
intended to cut off migration of PCBs to the harbor.  The sheet-pile wall was installed to the bottom of the peat 
layer.  These vertical construction features might have the greatest potential impact on the shallow groundwater 
flow from the site into the harbor because shallow groundwater movement is predominantly horizontal. 

The sheet piles were represented in the model by a wall package.  Representative hydraulic conductivities of the 
sheet piles are based on standard values (1.0E-07 cm/s).  An effective wall thickness of 0.1 ft. was assumed in 
the model.  Because the sheet piles were placed to the bottom of the peat, the sheet-pile walls are represented 
in model layers 1 and 2 as shown in Figure 3-5. 

3.2.6 Constructed Flow Model Summary 

Table 3-2 lists the model summary information on model domain, grid, boundary conditions, and key 
parameters. 

4.0 Flow Model Calibration and Application 
After the 3-D model was constructed, the MODFLOW 2000 code (Harbaugh, et al 2000) was used to conduct 
the flow model runs to perform calibration, mass balance, simulations, and sensitivity analyses.  MODFLOW-
2000 code is an improved version of the original MODFLOW. 

4.1 Flow Model Calibration and Mass Balance Check 

Calibration of a groundwater flow model refers to the process of adjusting model input parameters (e.g., 
hydraulic conductivity) and boundary conditions (e.g., precipitation recharge, stream and river conductances, 
etc.) to obtain a reasonable match in water flow directions and field, potentiometric surface, and mass balance 
between conceptual model/field observed and model simulated conditions.  In practice, this usually involves an 
iterative process of adjusting hydraulic properties and/or boundary conditions in the model.  For all stages of the 
model calibration process, parameter values and boundary conditions were constrained by hydrogeologic data 
collected in the field and literature values.  

As reported in the Aerovox Phase II CSA report (AECOM 2015), the water levels at the site were strongly 
influenced by the daily tidal levels in the harbor.  The tidal cycles recorded between October 1 and December 31 
of 2017 varied between approximately 5.1 and -0.6 ft.  The average and median of all the high and low tidal 
levels both are 2.05 ft, suggesting a normal distribution of tidal change cycles.   

During the model calibration, adjustments in recharge and hydraulic conductivity were performed because they 
are the parameters with the highest uncertainty.  The groundwater water levels at the site were used as 
calibration targets.  Detailed water measurement data and water contour maps are presented in the Aerovox 
Phase II CSA report (Figure 2-14 and 2-19) (AECOM 2015).  Due to the high variability of the water levels and 
their transient nature in response to tidal levels in the harbor, several steady state model simulations were 
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performed by applying variable tidal levels in the harbor (river stage elevations in the model).  Five river stages 
were applied for the model runs: (1) the highest tidal level (5.1 ft. msl); (2) the lowest tidal level (-0.6 ft. msl); (3) 
average of all high and low tidal levels (likely mean harbor level is 2.05 ft. msl); (4) the average of the all high 
tidal levels (3.9 ft. msl); and (5) the average of the all low tidal levels (0.2 ft. msl).  As discussed in section 2.4.2, 
these tidal levels were recorded between October 1 and December 31 of 2017. 

The groundwater elevations at the Aerovox site change due to regular, continuous daily tides.  This is in contrast 
to a typical aquifer setting where water level changes are often identified over a much longer period of time.  A 
synoptic water level measurement event in a typical aquifer setting in the field (in a day or few days) can be 
considered to be in equilibrium (steady-state) with all of its boundary conditions.  Therefore, the water levels at 
the monitoring wells under tidal influence may not be in equilibrium either within the dataset (not at same time) 
or within the boundary conditions due to their transient nature and delayed response to the boundary conditions.  
Taking these detailed fluctuations into account in a model calibration would require detailed, small time-step 
transient simulations and application of additional numerical input parameters in the model that are not available 
in the field, such as specific storativity.  It would require extensive effort beyond the scope of the analysis.  
Because this model is primarily used to predict long term impact of PCBs to the harbor, application of the small 
time-step transient model would be impractical as well.  Therefore, a steady-state model simulation approach 
using multiple boundary conditions was used.  Often, over long periods of modeled time, the difference in the 
mass balance calculations between the steady state and the transient models is minimal if the steady-state 
condition represents the average condition of the transient states. 

Figure 4-1 shows the model predicted potentiometric maps at various model layers for the tidal level of 2.05 ft. 
msl, the average harbor level.  Under this condition, the water levels at the Aerovox site range from 2.1 to 3.5 ft.  
Due to the presence of the peat layer and its impact on the groundwater movement, there are slightly higher 
water levels for the area where the peat layer is present.  The predicted water contours in shallow water zones 
also show the impact of the sheet pile wall, which impedes the groundwater flow.  The water levels predicted by 
the model match reasonably well with the water level ranges recorded at the monitoring wells under various tidal 
conditions. 

The maps in Figure 4-1 also show the flow vectors that indicate the flow direction and relative flow velocity in 
three dimensions.  As the figure shows, the groundwater flow is primarily toward the harbor with a relatively 
small flow gradient.  The shallow model layers on shore have downward flow gradients while the groundwater is 
discharging into the harbor.  The model results match well with the site conceptual model and the general 
understanding of the flow regime. 

Based on the multiple model simulations during the model calibration, the final model parameters were selected 
as discussed earlier. 

The water balance for the model runs also shows that all water has been mathematically accounted for, and that 
the MODFLOW simulation has correctly solved the governing flow equations.  The water balance error for the 
model simulations are mostly less than 0.1%, which is well within the typically accepted limit (5%) of model 
calibration. 
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4.2 Model Application 

After the model input parameters were finalized during model calibration, the calibrated flow model was used to 
simulate the groundwater flow under various harbor conditions.  These generated flow fields were used to 
develop an additional fate-transport model for PCBs. 

The same five river stages used in model calibration effort were also applied for the final model runs after model 
calibration: 

• the highest tidal level (5.1 ft. msl) - This is the highest tidal level recorded for the period; 

• the lowest tidal level (-0.6 ft. msl) - This is the lowest tidal level recorded for the period; 

• the average of all high and low tidal levels (mean harbor level at 2.05 ft. msl); 

• the average of the all high tidal levels (3.9 ft. msl) - This is the higher tidal level based on the average 
of the high tide elevation; and  

• the average of the all low tidal levels (0.2 ft. msl) - This is the lower tidal level based on the average of 
the low tide elevation.   

Of the five harbor conditions, only the average of the all tidal levels represents a relatively steady-state condition 
level.  All others are only applied for a very short period of time.  Therefore, the groundwater levels at the site 
are not likely to be in equilibrium with these harbor boundary conditions.   

Figure 4-2 shows the results for harbor conditions using the average of the all low tidal levels (0.2 ft. msl).  This 
is the most likely scenario when the groundwater will have the maximum flux into the river if the lower tidal level 
were to be consistent throughout the day.  Compared to the results of the average condition for all tidal levels 
(high and low) as shown in Figure 4-1, the flow gradient is steeper. 

Figure 4-3 shows the results for the harbor condition for the average of the all high tidal levels (3.9 ft. msl).  The 
higher harbor water level would cause the reverse of the flow direction and harbor water will push into the 
groundwater zone, which varies from the average or low tidal conditions. 

Figure 4-4 shows the groundwater flow fields for three conditions in a west-east cross section.  The three 
conditions are the average low tidal, harbor average level, and average high tidal.  As illustrated in the figure, 
the groundwater flow patterns change based on the harbor condition in term of water levels, flow gradients, and 
flow directions, respectively. 

Based on the model predicted flow field, the groundwater discharge flux to the harbor water body within the 
model domain was calculated.  For the average harbor tidal level (2.05 ft. msl), the groundwater discharge flux 
rate is 1,705.3 cubic feet per day (ft3/day).  For the average low tidal level condition (0.2 ft. msl), the groundwater 
discharge flux rate to the harbor is 3368.68 ft3/day.  For the average high tidal level condition (3.9 ft. msl), the 
groundwater discharge flux rate to the harbor is essentially zero.   

4.3 Sensitivity Analysis 

Several sensitivity runs were conducted to evaluate the impact of the key model parameters and design 
features.  These parameters included: 
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• Marine sediment hydraulic conductivity 

• Wall thickness 

• Recharge rate 

• Harbor tidal Levels 

Table 4-1 summarizes the results and impacts to the groundwater discharge.  These results were expected and 
matched with the general understanding of the conceptual model. 

5.0 Aerovox PCB Fate and Transport Analyses 
Numerical fate-transport modeling analysis was conducted to evaluate and quantify the potential PCB mass 
migration out of the Aerovox site and discharge into the surface water of the harbor.  The fate transport model 
was also used to delineate the future PCB discharge areas in the harbor to aid the interim cap design. 

5.1 MT3D Fate-Transport Modeling 

MT3D (Zheng 1990), a fate-transport model code, was used to predict the future contaminant movement and 
resultant concentrations.  

MT3D is a comprehensive 3-D numerical model for simulating solute transport in complex hydrogeologic 
settings.  MT3D is a numerical simulation code that models the fate and transport of dissolved, single-species 
contaminants in saturated groundwater systems.  MT3D calculates concentration distributions, concentration 
histories at selected receptor points and hydraulic sinks (e.g., extraction wells), and the mass of contaminants in 
the groundwater system.  The code can simulate 3-D transport in complex steady-state and transient flow fields 
and can represent anisotropic dispersion, source-sink mixing processes, first-order transformation reactions, 
and linear and nonlinear sorption.  MT3D is linked with the USGS groundwater flow simulator, MODFLOW, and 
is designed specifically to handle advective-dominated transport problems without the need to construct refined 
models specifically for solute transport.  

To model PCB fate and transport, input parameters were developed to describe hydrodynamic dispersion, 
retardation, and degradation processes.  These parameters include dispersivity, soil/water partition coefficient 
(Kd), and contaminant half-life.  Contaminant release mechanisms or processes, such as source location and 
release history, and present contaminant distribution are also important.  Bulk density and porosity are physical 
parameters of the aquifer matrix that also influence contaminant transport.   

Initial and boundary conditions were developed for the fate-transport model.  Initial conditions include the current 
distribution of PCBs in sediment.  Boundary conditions retained from the NBH Aerovox flow model include 
sources, general head boundaries, no-flow boundaries, and recharge.   

5.2 Transport Model Parameters 

Physical, chemical, and biological processes that potentially influence contaminant fate and transport of PCB in 
groundwater at Aerovox include:   

• Advection; 
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• Hydrodynamic dispersion; 

• Retardation; and 

• Biodegradation. 

Parameters Controlling Advection 

Advection involves physical transport of contaminants entrained in flowing groundwater.  Model parameters that 
control advection include hydraulic gradients, vertical and horizontal hydraulic conductivity, and porosity.  The 
values from the calibrated NBH Aerovox flow model were used for the fate-transport modeling. 

Hydrodynamic Dispersion Parameters 

Hydrodynamic dispersion refers to the spreading of a solute by the combined action of mechanical dispersion 
and molecular diffusion.  Dispersion causes some of the solute to move faster and some to move slower than 
the average linear velocity of groundwater.  Mechanical dispersion is caused by the variations in the magnitude 
and direction of velocity of groundwater.  Molecular diffusion results from solute concentration gradients, which 
cause the solute to move from regions of higher concentration to regions of lower concentration.  Solute-
transport modeling uses longitudinal, transverse, and vertical dispersivities to describe the mechanical 
dispersion in a 3-D porous medium.  Dispersivity is an aquifer property and is not contaminant-specific.   

Based on the extensive studies performed at the Massachusetts Military Reservation, Otis Air National Guard 
Base site on the material types and properties that are similar to the NBH [Air Force Center for Engineering and 
the Environment (AFCEE) 1999], a longitudinal dispersivity of 1 ft, a transverse dispersivity of 0.1 ft., and a 
vertical dispersivity of 0.01 ft. were used for the Aerovox site (Table 5-1). 

Retardation Parameters 

Adsorption of contaminants to the aquifer matrix retards their rates of migration.  For a given mass of 
contaminant, the fraction available for advective transport is influenced by the adsorptive properties of the soil 
matrix.  The Kd describes the ratio of adsorbed to dissolved contaminant.  The retardation factor is the empirical 
parameter commonly used in transport models to describe the chemical interaction between a constituent and 
geological materials (i.e., soils, sediments, and rocks).  The retardation factor accounts for processes such as 
surface adsorption, absorption into the soil structure, chemical precipitation, and physical filtration of colloids.  
The retardation factor (Rf) is defined as: 

 
n

K + 1 = R
e

b
df
ρ

 (1) 

Where: ρb = bulk density of the soil (grams per cubic centimeter [g/cm3]), 
ne = effective porosity of aquifer matrix (volume/volume), and  
Kd = soil/water partition coefficient (grams per milliliter [g/mL]). 

For a given mass of constituent, the fraction available for advective transport is influenced by the sorptive 
properties of the geologic matrix.  The solid/water partition coefficient is very important in estimating the potential 
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for the sorption of dissolved constituents in contact with subsurface media.  The Kd describes the ratio of sorbed 
to dissolved constituent: 

 
aq

s
d C

CK =  (2) 

Where:  Cs = concentration of solute in soil (milligrams per gram [mg/g]), and  
Caq = concentration of solute in aqueous solution (g/mL). 

The linear, Freundlich, and Langmuir isotherms are the most commonly used relations for describing equilibrium 
controlled reversible sorption.  These sorption isotherms describe the functional relationship between dissolved 
and sorbed constituent concentrations at equilibrium under a constant temperature.  The linear sorption 
isotherm assumes that the sorbed concentration is directly proportional to the dissolved concentration.  The 
nonlinear Freundlich and Langmuir isotherms require definition of empirical values that are obtained from 
experimental measurements.  Empirical parameters necessary to implement Freundlich or Langmuir isotherms 
are lacking for this site; hence, the linear isotherm is employed in transport simulations.  The linear isotherm 
uses a single distribution coefficient, Kd, to define the relationship between the constituent concentrations in the 
dissolved phase and the concentrations of sorbed material in the porous matrix.    

Porosity affects the transport calculation in two important ways.  It is a factor in calculating seepage velocity, 
which controls advective transport, and it defines the pore volume of a model cell available for storage of 
constituent mass.  Bulk density of the hydrogeologic media also affects the retardation as indicated by the 
equation above.   

For the hydrogeological units and material types used in the model, site-specific data from the site are applied if 
they are available.  For those not available, general literature values are used.   

The Kd values for various PCBs were calculated from an average organic carbon fraction (foc) for the Aerovox 
and aquifer materials from the cap field investigation and organic carbon-water partition coefficients (Koc) of 
PCB compounds (U.S. Department of Energy 2017).  For PCBs, the Kds were calculated based on relationship: 

Kd = Koc * foc               (3) 

Table 5-1 lists the key PCB chemical properties and applied fate-transport parameters used for the model 
simulations. 

Degradation Parameters 

Degradation in groundwater refers to chemical changes in a contaminant due to processes such as microbial 
activity either in the presence of oxygen (aerobic) or in its absence (anaerobic).  These changes transform a 
contaminant into another distinct chemical constituent or breakdown product.  Degradation rates are stated in 
terms of the half-life of a contaminant.  The half-life of a constituent is the time for one half of the total mass to 
decay.   
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For this analysis, no decay of PCB was used during solute transport simulation.  This means that the only 
mechanism for mass reduction within the model domain is by outflow through model boundary conditions (river 
cells). 

5.3 Current PCB Contamination and Model Representation 

The current PCB soil and sediment concentrations at Aerovox site and in the harbor have been identified 
(Jacobs 2017).  Figure 5-1 shows the total PCB distribution in the shallow and the deep soil/sediment zone.   

The soil and sediment concentration and distribution were mapped into the 3-D Aerovox and harbor model as 
the current condition.  Figure 5-2 shows the model representation of the PCB current sources.  To represent the 
total mass in the system as close as possible, the average concentrations for each range were assumed for 
each zone as shown in the figure.  For example, 5.5 milligrams per kilogram (mg/kg) is assumed to be the 
concentration for the 1 - 10 mg/kg zone.  The sources were used as the starting condition for the fate-transport 
model prediction projected over time in the simulation. 

The initial groundwater concentrations for the source zone assigned in the groundwater model were calculated 
from the soil concentration based on the linear isotherm equilibrium used from the Kd values developed for 
applicable material types as listed in Table 5-1.  The calculated groundwater concentrations for the source zone 
in the marine sediment range from 0.00147 milligrams per liter (mg/L) for a PCB sediment concentration of 5.5 
mg/kg to 2.67 mg/L for a sediment concentration of 10,000 mg/kg. 

One consideration in the fate-transport modeling of the PCB in the groundwater system is the solubility limit of 
the PCB compounds.  As shown in Table 5-1, the three PCB compounds have solubility limits of 0.277, 0.1, 
0.043 mg/L, respectively.  PCB 1242 has the highest solubility (0.277 mg/L).  Therefore, applying the calculated 
groundwater concentration in the highly contaminated source zones based on Kd relationship would result in 
concentrations above the solubility limit.  To represent these source areas properly with consideration of the 
solubility limit in the groundwater fate-transport model, the higher solubility limit of PCB-1242 (0.277 mg/L) was 
applied for these areas where calculated groundwater concentrations are higher. In addition, to represent the 
continuous long-term release of these highly contaminated sources zones, a constant source (in terms of source 
aqueous concentration) was applied for these areas for the modeling period (100 years). This scenario will 
produce the maximum impact (highest contaminant flux) to the harbor water body from the contaminated 
soil/sediment sources through the groundwater pathway.  For the modeling analysis, these constant source 
zones are the areas with soil concentrations above 1,000 mg/kg (Figure 5-1).   

5.4 Fate and Transport Modeling of PCBs 

The fate-transport transport modeling was performed using the MT3DMS code (Zheng and Wang 1999).  It is a 
modular three-dimensional multi-species transport model for simulation of advection, dispersion, and chemical 
reactions of constituents in groundwater systems.  MT3DMS is an expanded capability version of the original 
MT3D code (Zheng 1990).  MT3DMS is linked with MODFLOW flow model results to specifically handle 
advectively-dominated transport problems.    

Fate-transport modeling simulations were conducted for three key PCB Aroclors, including PCB 1242, 1248, and 
1252.  Due to the complex nature of the total PCB composition in the soil and sediment, and for each model run, 
each individual PCB model is conservatively assumed to have the total PCB concentration as identified at the 
site (Figure 5-1).  For the base case simulation, the fate and transport modeling runs were based on the 
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groundwater flow field generated from the MODFLOW model for the average tidal level condition (2.05 ft. msl).  
Each PCB fate and transport model was run for 100 years.   

Because PCB-1248 has the lowest Koc among the three PCBs, it has the lowest Kd and it is the most mobile of 
the three PCBs.  Therefore, PCB-1248 was used as a proxy to conservatively model PCBs.  Figure 5-3 shows 
the model-predicted PCB-1248 groundwater plume projected for the 100-year period.  The plume at the four 
intervals was shown (0, 10, 50, and 100 year) in Figure 5-3.  The plume maps for each time interval are very 
similar and there is little migration or reduction in PCB 1248 concentrations.  PCB-1248 is relatively immobile in 
the groundwater flow system in the NBH soil/sediment aquifer matrix. 

PCB-1242 and 1254 modeling results were similar to PCB-1248.  PCB-1242 result was comparable to the PCB-
1248 result because they have very similar Koc (thus Kd) values.  PCB-1254 has a much higher Koc (thus 
larger Kd) and was even less mobile compared to PCB-1242 and 1248 model simulations. 

The PCB fate-transport modeling results suggest that, due to the relatively high Kds, PCBs are not very mobile 
in New Bedford Harbor groundwater.  PCB is strongly retarded by the aquifer materials along the flow path.  The 
soil/sediment sources will remain in place and only a small amount of PCBs in the groundwater will discharge 
into the harbor water even in areas of extremely high PCB concentrations in sediment.    

5.5 Modeling of PCBs at Low Tidal Condition 

Considering the variable tidal changes at the site, a PCB fate-transport simulation was also run for the low tidal 
condition.  The average of the low tidal level (0.2 ft. msl) in the harbor was used.  PCB-1248 was used to 
conduct the simulation. 

Figure 5-4 shows the model predicted PCB-1248 groundwater plume changes for the 100-year period for the 
low tidal condition.  The plume at the four intervals is shown in the figure (0, 10, 50, and 100 year).  The plume 
maps for each time-step are comparable with little change to the PCB-1248 plume or reduction in concentration 
in the contamination area.   

The low tidal condition represents a conservative condition because the low tidal level is used as a steady-state 
(constant) boundary condition.  The low tidal harbor condition will create the highest hydraulic gradient across 
the Aerovox site and the highest vertical gradient under the harbor.  However, the condition is not likely because 
the low tidal levels only happen twice a day for very short time periods.  As discussed earlier, the low tidal 
condition (0.2 ft. msl) is the average of all the lowest tidal level. 

5.6 Potential PCB Mass Flux into Harbor 

PCB mass flux into the harbor through groundwater pathway was evaluated based on the fate-transport model 
results for the two representative scenarios discussed above (i.e., the average tidal condition and average of 
lowest tidal condition).  The mass flux is calculated based on groundwater flux rate and concentration at its 
respective time.  The groundwater flux rate is based on flow model simulation and the concentration is based on 
fate-transport simulation results for the same applied flow condition.  Each individual applicable groundwater-
harbor water interaction cell (i.e., water flux and concentration) was used to generate the total mass flux.  PCB-
1248 was used to represent PCBs in the model. 
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Table 5-2 provides a summary of the model-predicted PCB mass flux into the harbor via groundwater pathway 
by conductive flow.  Because almost all of the contaminated source area is within the footprint of the proposed 
cap, the PCB mass discharge rate would be the same across the cap area.  For the average tidal condition (i.e., 
2.05 ft. msl), the total PCB discharge flux rates range from 0.163 to 0.164 kilograms per year (kg/yr) for the 100 
year simulation.  For the average of low tidal condition (0.2 ft. msl), the total PCB discharge flux rates would be 
between 0.311 to 0.312 kg/yr.  Note that the average low tidal condition is not likely because the harbor would 
have to maintain tide levels common to daily low tides throughout each day. 

Several factors will affect the PCB mass flux rate into the harbor through the groundwater pathway.  The key 
factors are Kd, PCB solubility, and the water flux rate.  A higher Kd will reduce the PCB mass discharge into the 
harbor due to a higher retardation factor.  A higher PCB solubility will result in higher mass discharge rate due to 
elevated groundwater concentrations in the high concentration source areas.  The groundwater flux rate is a 
function of harbor tidal conditions.  A higher water flux rate will increase the PCB mass discharge because 
additional PCB mass dissolved in the groundwater will move or advect with the water flow. 

The key factors (Kd, solubility, flux rate) were evaluated in the fate-transport modeling either through sensitivity 
analyses or use conservative (highest impact) parameters.  Three PCB Aroclors (PCB-1242, 1248, and 1254) 
with variable Kds were modeled.  The PCB Aroclor with the lowest Kd (PCB-1248) was used to represent the 
composite PCB mass discharge in the model.  The higher PCB solubility of PCB-1248 (0.277 mg/L) was applied 
in the model simulation.  The modeling of PCB-1248 will likely produce the most adverse impact (higher mass) 
to the harbor by the groundwater pathway.  The average tidal condition in the harbor was used in the model as 
the base case.  However, the average low daily tidal levels was used as a sensitivity run to represent an 
elevated groundwater flux, and therefore provide a conservative estimate of PCB transport to the harbor.   

6.0 Modeling of Proposed Interim Cap Design 
The current condition Aerovox and NBH groundwater model was modified to conduct a preliminary evaluation of 
the likely impact of the proposed Aerovox cap on the groundwater and surface interaction in the harbor area. 

6.1 Model Modification 

The constructed current condition Aerovox and NBH flow model was modified to incorporate the features of the 
proposed interim cap.  These new features include spatial extent, cover topography, and cap material 
properties.  Figure 6-1 shows the extent of the Aerovox cap.  The cap covers all the area of deep PCB 
contamination while a few small shallow contaminated areas outside of the cap will be dredged.  The 
composition of the cap layers is shown in Figure 6-2.   

To represent the future condition after cap is constructed, the current condition groundwater flow model was 
modified: 

• New top model layer  

• Cap geometry  

• Cap material property  

The new model top layer was added to include the new interim cap above the marine sediment.  Because the  
3-D difference model requires continuation of the model layer at each location, modeling was completed by 

JAcoes· 



New Bedford Harbor Superfund Site 
Draft Groundwater Flow and Transport Modeling 
Analysis to Support Interim Cap Action in the Harbor 
Near Aerovox Site 

 

 

ACE-J23-35BG2000-M1-0024 19 

dividing model layer 1 in the current flow model into two layers and only the top 0.5 ft. was assigned as the new 
model layer 1.  The additional cap was added to the model layer 1 in the new model based on cap design cover 
bathymetry.  The extent of the cap is based on area as shown in Figure 6-1.  The cap consists of mostly 
sand/gravel materials, with a hydraulic conductivity value of 0.01 cm/s and represents sand material that was 
assigned for the whole cap profile.  Figure 6-3 shows the cap representation in the cap in the flow model both in 
model layer 1 and in a west-east cross section. 

Table 6-1 lists the future condition (capped) model summary information on model domain, grid, boundary 
conditions, and key parameters. 

6.2 Model Result and Conclusions 

After the cap was constructed in the model, a flow simulation was conducted to predict the groundwater flow 
impact around the interim cap area for the average tidal condition (2.05 ft. msl) in the harbor.  Figure 6-4 shows 
the predicted flow field in the same west east cross-section.  It is similar to the results of the current condition 
flow model.  The groundwater in the harbor sediment near the cap still maintains the upward flow vector.  The 
model predicted water flux into the harbor within the cap area is 222 ft3/day under average tidal conditions.  The 
current condition model predicts 203 ft3/day for the same area.  The difference is likely due to the harbor water’s 
horizontal flow into the cap in place and then discharging into other locations in the cap due to minor changes in 
cap elevation.  The water fluxes across the same marine sediment bottom interface in the cap area within the 
two condition models are 176.6 ft3/day for the original model and 169.3 ft3/day for the cap condition model. 

The preliminary modeling analysis suggests that there will be very little change in groundwater-surface water 
interaction in the area with the cap design.  This is because the cap layers are composed of high conductivity 
materials (gravel/sand) that would have minimal impact to the water flux.  The lower conductivity marine 
sediment layer beneath the cap is the unit controlling water flux. 

6.3 Fate-Transport Modeling and Mass Flux Evaluation 

Fate-transport modeling analysis was conducted to evaluate and quantify the potential PCB mass discharge into 
the surface water of the harbor after the cap placement.   

The impact of the cap on the PCB discharge into harbor has two major effects.  First, the cap will provide a 
physical separation between the contaminated sediment and harbor water.  Second, the cap has an organic 
clay/sand mixing layer that is designed to provide further retardation of the PCB migration. 

The applicable foc of the organic clay/sand layer in the model was developed based on literature.  The carbon 
content of the organoclay is about 30 percent organic carbon (CETCO 2014).  However, because the cap calls 
for a mixture of 85 percent sand with 15 percent organoclay, the simple mass based organic carbon content 
would be 4.5 percent.  However, considering the realistic mixture of clay and sand where the clay will likely 
occupy the pore space of the sand, the effective organic carbon content that the groundwater will interact with 
when it travels through the sand will be higher.  Therefore, a scenario using 10 percent organic carbon content 
was also considered. 

Table 6-2 summarizes the results of the model-predicted PCB mass discharge rates through the cap for the two 
foc condition runs.  Compared to the current condition, the PCB mass discharge into the harbor is greatly 
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reduced.  There will be very little PCB discharge through the cap during the early years resulting from the 
retardation of the PCB migration due to the newly placed organoclay/sand mixing layer in the cap. 

7.0 Conclusions 
A detailed groundwater flow and fate-transport analysis was conducted to delineate the discharge of PCBs to 
the harbor from the Aerovox site via groundwater pathway to support an interim cap design in NBH.  A 3-D 
groundwater model was constructed using the latest Aerovox site and harbor data.  This groundwater flow 
model was first used to predict the groundwater flow regime in the Aerovox area and the adjacent harbor.  In 
addition, fate-transport modeling was conducted to determine the long-term movement of PCBs in groundwater 
at Aerovox and in the harbor sediment and its potential impact on the harbor surface water.   

The fate-transport model results suggest that, due to the relatively high Kd of PCB and relatively low hydraulic 
gradients of groundwater in a harbor setting strongly influenced by tidal activity, PCB contamination in soil and 
sediment will likely stay in place and be strongly retarded by the aquifer materials along the flow path.  The 
spread of the PCB contamination through groundwater pathway in the future is limited.  Therefore, the cap 
design is sufficient to reduce the risk of direct exposure.  The fate-transport modeling results for PCBs also 
suggested that the higher level of sediment contamination in the harbor is not likely the result of groundwater 
migration from the onshore Aerovox subsurface source.  As is the case of most of the PCB sediment 
contamination, the primary pathway is historically direct discharge. 

Preliminary groundwater flow modeling based on the proposed design of the interim cap suggests that there will 
be very little change in groundwater-surface water interaction in the area with the cap design.  This is due to the 
fact that the cap layers are composed of high conductivity materials (gravel/sand) that would have minimal 
impact to the water flux.  Fate-transport modeling of PCB through the cap suggests a significant reduction of 
PCB mass flux rate into the harbor.  The proposed cap design provides both a physical separation between the 
contaminated sediment and harbor water and further retardation of the PCB migration due to the newly placed 
organoclay/sand mixing layer in the cap. 
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Modeled Water Levels and
Flow Field (High Tidal Condition)
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Modeled Water Levels and
Flow Field in Cross Section

-
~~!-> ~r-,Jf',,)~~ :
WN _. W ~ N N ~ N N N N _. 0 ~ 0, ..._ 

ocor»:....O>uiAt..> 

0 

\ 

.... 
"' 

I 

"' 

I b 

Harbor= 0.2 ft 
(Average of Low Tidal) 

L L ! ::: ~ ~· . -;~ ~ 1 · · J. ~ .1· ·-.(:: l 
w - ~ - -~ ~ ~ ~ 

. ,.. ... . 
.... 
;., 

"' ... 

. . ~ 

.. 
"' 

. ,._ 
"' 

... 
"' I 

. 

...... 

.. 
"' 

Harbor= 2.05 ft 
(Average of High and Low Tidal) 

I ; 

. :·, . .. . 
~ ~\ 

.., 
"' . ·r· 

"' ., 
I 

Coia of UJMaodV..,.., .. to1ao10--.dvoloc,(y .. • • Harbor= 3.-9 ft 

----- -----• (Average of High Tidal) 

JACOBS™ 



  New Bedford Harbor Superfund Site
New Bedford, Massachusetts

Figure 5-1

JE

04/05/18 dmf
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PCB Soil and Sediment
Contamination Distribution
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Table 3-1
Hydraulic Conductivity Applied in the Base Condition Model

Material or 
Hydrogeologic 

Unit
Model Layer Kx (H) Ky (H) Kz (V) Anisotropy 

Ratio (H/V) Unit

Fill/Silty Soil (on-
land) 1 and 2 10 10 5 2 ft/day

Marine Deposit 
(organic marine 

material)
1 0.02 0.02 0.01 2 ft/day

Clay/Peat 2 0.02 0.02 0.004 5 ft/day

Marine/outwash 
mixing layer 2 0.2 0.2 0.1 2 ft/day

Glacial Outwash 
Sand/Till 3 30 30 6 5 ft/day

weathered bedrock 4 9 9 9 1 ft/day

fractured bedrock 5 3 3 3 1 ft/day

Less fractured 
Bedrock 6 1 1 1 1 ft/day

ft/day – feet per day
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Table 3-2
Model Domain and Parameter Summary

Category Parameter Value Unit

Total Area 3,000,000 ft2

Active Area 2,225,200 ft2

Number of Rows 150

Number of Columns 200

Number of Layers 6

Total Cells 180,000 number of cells

Total Active Cells 133,512 number of cells

Percent Active 74%

Row Spacings 10 ft

Column Spacings 10 ft

Layer Thickness Variable ft

X Offset (to SP83-ft Coordinate System) 814,400 ft

Y Offset (to SP83-ft Coordinate System) 2,706,000 ft

Rotation 0 degree

Constant Heads 900 number of cells

Rivers 6,606 number of cells

Drains 0 number of cells

Walls 156 number of cells

No Flow 46,488 number of cells

ft = feet
ft2 = square feet

Model Domain

GRID INFORMATION

GRID DIMENSIONS

COORDINATE 
TRANSFORMATION

MODEL BOUNDARY 
CONDITIONS

ACE-J23-35BG2000-M1-0027 Page 1 of 1  6/2018



Table 4-1
Summary Sensitivity Analysis Parameters

Base case relative to base 
condition parameters

Impact on groundwater 
flux into Harbor

Marine sediment hydraulic 
conductivity Higher vertical K value Higher discharge flux

Wall thickness Thicker wall assumption (1 ft. vs 0.1 
ft. for 1E-07 cm/s K wall in the model) No obvious change

Recharge rate Higher recharge Higher discharge flux

Harbor Tidal Levels Higher or lower Lower or higher flux, 
respectively

cm/sec = centimeters per second
ft. = feet
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Table 5-1
Fate-Transport Model Parameters

PCB-1242 PCB-1248 PCB-1254
Solubility (mg/L)  --> 0.277 0.1 0.043

Koc (L/kg) --> 78100 76530 130500

Material Type
Bulk density 

(g/cm3)
porosity foc Kd (L/Kg) Kd (L/Kg) Kd (L/Kg)

Marine Sediment 1.4 0.4 0.049 3826.9 3750.0 6394.5

Peat 1.4 0.35 0.049 3826.9 3750.0 6394.5

Fill 1.72 0.35 0.01 781.0 765.3 1305.0

Sand 2 0.25 0.0014 109.3 107.1 182.7

Weathered/ 
fractured bedrock 2.39 0.1 0.001 78.1 76.5 130.5

Less fractured 
(deeper) bedrock 2.52 0.05 0.001 78.1 76.5 130.5

COC = contaminant of concern
foc = organic carbon fraction
g/cm3 = grams per cubic centimeter
Kd = soil/water partition coefficient
L/kg = liters per kilogram
mg/L = milligrams per liter
PCB = polychlorinated biphenyl

Material-Specific COC-Specific 
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Table 5-2
Model Predicted PCB Mass Discharge to Harbor Via Groundwater

Harbor = 2.05 ft-msl Harbor = 0.2 ft-msl

kg/year kg/year

0 0.164 0.312
10 0.164 0.312
50 0.163 0.311
100 0.163 0.311

ft-msl = feet mean sea level
kg/year = kilograms per year

Modeled Year
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Table 6-1
Future Condition (Capped) Model Domain and Parameter Summary

Category Parameter Value Unit

Total Area 3,000,000 ft2

Active Area 2,225,200 ft2

Number of Rows 150

Number of Columns 200

Number of Layers 7

Total Cells 210,000 number of cells

Total Active Cells 155,764 number of cells

Percent Active 74 %

Row Spacings 10 ft

Column Spacings 10 ft

Layer Thickness Variable ft

X Offset (to SP83-ft Coordinate System) 814,400 ft

Y Offset (to SP83-ft Coordinate System) 2,706,000 ft

Rotation 0 degree

Constant Heads 1,050 number of cells

Rivers 6,501 number of cells

Drains 0 number of cells

Walls 234 number of cells

No Flow 54,236 number of cells

Grid Information

Grid Dimensions

Coordinate Transmformation

Model Boundary Conditions

Model Domain
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Table 6-2
Model Predicted PCB Mass Discharge to Harbor Through Cap

Current
kg/year foc=0.1 foc=0.045

0 0.164 0.000 0.000
10 0.164 0.000 0.000
50 0.163 0.001 0.003
100 0.163 0.003 0.007

foc = organic carbon fraction
kg/year = kilograms per year

Modeled 
Year

Capped
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ERDC Column Study Report



 

CEERD-EPE          11 May 2018 

TECHNICAL MEMORANDUM FOR:  Daniel Groher, CENAE-EPG 

SUBJECT:  Laboratory Testing for Evaluation of Proposed Cap Design for Aerovox Sediment Site 

1.  BACKGROUND:  The Aerovox site has low permeability, fine-grained, somewhat organic sediment 
contaminated with PCB NAPL just below the surface sediments.  The site is subject to tidal pumping and 
low groundwater seepage rates.  A temporary cap is being proposed to contain the PCBs at the site until 
source control is completed and recontamination can be prevented.  Due to enhanced migration 
processes (groundwater advection, tidal pumping and gas ebullition) and conditions (NAPL, at the site), 
the cap is being designed to include an amendment of organoclay to enhance the sequestration of NAPL 
and PCBs.   

2.  SCOPE:  A laboratory column test study was undertaken to determine the need for an amendment, 
the time required to achieve breakthrough, the performance of cap and the adequacy of the proposed 
cap design. 

3.  PROPOSED CAP:  The minimum specifications for the proposed cap consist from bottom to top of a 6-
inch sacrificial sand layer to control mixing with the sediment, a 6-inch isolation layer of 85% sand/15% 
organoclay by weight, a 6-inch sand confinement layer and a 6-inch gravel layer for erosion control.  
Conservative site conditions for design/performance considerations include an upward Darcian 
groundwater velocity of 17.3 cm/yr, a low gas ebullition rate, no bioturbation, and no net erosion or 
deposition. 

4.  LABORATORY TESTING:  Two columns were set up in the sediment research laboratory at the U.S. 
Army Research and Development Center.  The first column represented a typical sand cap placed over 
contaminated sediment.  The second column represented the proposed cap.  A schematic of the two 
caps is shown in Figure 1.  The columns are 8 inches in diameter.  Column 1 was run the first week at a 
flow rate of 1.1 mL/min, corresponding to a Darcian velocity of 4.9 cm/day, about 2 sediment pore 
volumes per day or 1.2 cap pore volumes per day.  After one week, 10 mL of a somewhat dilute NAPL 
suspension was injected in a gravel layer at the bottom of the column and the flow rate was increased to 
2.2 mL/min, corresponding to a Darcian velocity of 9.8 cm/day or about 1.2 column pore volumes (sand 
cap, sediment, and sand base) per day.  The column test was run for an additional 24 days after the 
NAPL injection, corresponding to 235 cm of advection, about 29 column pore volumes, 95 sediment 
pore volume or 58 cap pore volumes. 

5.  For Column 2 testing, 10 mL of a more concentrated NAPL suspension was injected at the base of the 
column and the flow rate was set at 2.2 mL/min, corresponding to a Darcian velocity of 9.8 cm/day or 
about 0.8 column pore volumes (sand and organoclay cap, sediment, and sand base) per day.  The 
column test was run for 24 days after the NAPL injection, corresponding to 235 cm of advection or about 
19 column pore volumes, 95 sediment pore volumes and 120 organoclay pore volumes. 

6.  Water released from the top of column were collected for PCBs analysis by low resolution congener 
analysis.  Water samples were collected from Column 1 after Week 1 (immediately before NAPL was 
injected), after Week 2, after Week 3 and at the end of the testing, Day 31.  Water samples were 
collected from Column 2 after Week 1,  after Week 2, after Week 3 and at the end of the testing, Day 24. 

 



 

 

Figure 1.  Schematics of laboratory test columns profiles. 

 
7.  RESULTS:  The results of the testing of the overlying (released) water produced by the advection are 
given in Table 1.  The simulated times for advection are estimated by adjusting the laboratory test days 
by the ratio of laboratory Darcian velocity to field Darcian velocity.  The simulated times for 
sequestration are estimated by adjusting the laboratory test days by the ratio of laboratory Darcian 
velocity to field Darcian velocity and the ratio of organic carbon mass in the proposed design to the 
organic carbon in the laboratory column. 

Table 1.  PCBs Concentrations in Released Water 

Column 1  (Sand Cap) 
  

Time 
PCBs Conc. In 

Overlying Water 
Simulated Time 

Advection Sequestration 
Day ng/L years years 

7 595 2 6 
14 0.545 6 18 
21 225 10 30 
31 535 16 45 

 

Column 2 (Organoclay Cap) 
  

Time 
 PCBs Conc. In 

Overlying Water 
Simulated Time  

Advection Sequestration 
Day ng/L years years 

7 ND 4 7.5 
14 0.815 8 15 
24 7.6 14 26.3 

Column #1 Colum n #2 

t Final water t 
Fine sand 1 cm 

Final water 
30% Organoclay 4cm 

Fine sand 4cm 

Fine sand 9cm NBH sediment 5cm 

Fine sand 5cm 
NBH sediment 5 cm 

Fine sand 4cm Filter sand 7cm 

Gravel 5cm 

t t 
Low% NAPL High% NAPL 

injecti on injection 



 

8.  DISCUSSION:  The sand cap showed a very large breakthrough of the contaminated pore water from 
the contaminated sediment layer during the first week of testing before any NAPL was injected.  Using 
the test results in a partitioning analysis of the proposed cap yields predictions that a 2% breakthrough 
of the sediment pore water PCBs concentration would be expected in about 1 year under field 
conditions and 20% breakthrough in about 5 years and 50% breakthrough in about 10 years.  The 
organoclay cap showed a detectable release of PCBs during the second week of testing and a small 
breakthrough, about 1% of the sediment pore water PCBs concentration, at the end of testing.  Analysis 
of the test results shows that 1% breakthrough would be expected in about 25 years under field 
conditions and 5% breakthrough in about 100 years.   

 

 

Paul R. Schroeder, PhD, PE 

Carlos E. Ruiz, PhD 

Research Civil Engineers 
Environmental Laboratory 
U.S. Army Engineer Research and Development Center 
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*Staged Triaxial

Client: Jacobs Engineering Group 

Project Name: New Bedford Harbor 

Project Location: New Bedford, MA 

G~ 
Project Number: GTX-306296 

Tested By: md Checked By: njh 

Boring ID: ---

Preparation: intact 

E X p R E s s Description: Wet, black silt 

Classification: ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2.6 

CONSOLIDATED DRAINED TRIAXIAL TEST 

20 I I I I I 20 I I I I 

'cii 
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'cii a::: 
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UJ 
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\ ~ 
0 >. ~ \ 0 

I I I I I I I I I 
0 5 10 15 20 25 30 0 5 10 15 20 25 

p, psi VERTICAL STRAIN,% 

Symbol ■ • • 
Sample ID RA-C002301 RA-C002301 RA-C002301 

Depth, ft 0.0-0 .5 0.0-0.5 0.0-0 .5 

Test Number CD-6-1 CD-6-2 CD-6-3 

Height, in 5.000 4.600 4.460 

Diameter, in 2.500 2.500 2.500 

ffl Moisture Content (from Cuttings), % 109.8 ., 
E Dry Density, pct 39.6 

Saturation (Wet Method), % 92.1 

Void Ratio 3.10 

Moisture Content, % 111 .7 

ffl Dry Density, pcf 41 .6 

" .c Cross-sectional Area (Method A), in' 5.196 U) 

~ Saturation, % 100.0 
.E 
" Void Ratio 2.90 CD 

Back Pressure, psi 32.00 32.87 31 .88 

Vertical Effective Consolidation Stress, psi 2.188 4.027 9.918 

Horizontal Effective Consolidation Stress, psi 2.492 5.003 10.00 

Vertical Strain after Consolidation , % 4.557 14.62 1.342 

Volumetric Strain after Consolidation , % -0 .05178 0.5485 -0.1393 

Time to 50% Consolidation , min 0.3600 

Shear Strength, psi 0.4368 1.006 7.541 

Strain at Failure, % 3.00 3.09 15.0 

Strain Rate, %/min 0.1000 0.1000 0.1000 

Deviator Stress at Failure, psi 0.8736 2.013 15.08 

Effective Minor Principal Stress at Failure , psi 2.492 5.024 9.964 

Effective Major Principal Stress at Failure, psi 3.365 7.037 25.05 

B-Value 0.96 --- ---
Notes: 

D 
- Before Shear Saturation set to 100% for phase calculation. 
- Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 
- Values for c and q> determ ined from best-fi t straight line for the specific test conditions. Actual 

strength parameters may vary and should be determined by an engineer for site conditions. 

Remarks: 

System T - STAGED TRIAXIAL TEST 



CONSOLIDATED DRAINED TRIAXIAL TEST 

1.5 6 

:::R 0 
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<( 0 
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I- ~ (/) 

(.) (/) 
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0 5 10 15 20 25 30 
p, psi 

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File 

■ RA-C002301 CD-6-1 0.0-0.5 md 10/30/17 njh 11 /20/17 306296-CD-6-1 n.dat 

• RA-C002301 CD-6-2 0.0-0.5 md 11 /01 /17 njh 11 /20/17 306296-CD-6-2n.dat 

• RA-C002301 CD-6-3 0.0-0.5 md 11 /02/17 njh 11 /20/17 306296-CD-6-3n.dat 

G~ 
Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Sample Type: intact 
EXPRESS 

Description: Wet, black silt 

Remarks: System T - STAGED TRIAXIAL TEST 



1.0

* Staged Triaxial

Client: Jacobs Engineering Group 

Project Name: New Bedford Harbor 

Project Location: New Bedford, MA 

Project Number: GTX-306296 

G~ 
Tested By: md Checked By: njh 

Boring ID: ---

Preparation: intact 

E X p R E s s Description: Moist, dark gray silt 

Classification: ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2. 7 

CONSOLIDATED DRAINED TRIAXIAL TEST 

20 I I I I I 20 I I I I 

User Spec. 

C = 0.000 psi 'cii 
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(/) 

tan cp = 0.36 UJ 
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p, psi VERTICAL STRAIN,% 

Symbol ■ • • 
Sample ID RA-C002303 RA-C002303 RA-C002303 

Depth, ft 1.2-1 .7 1.2-1 .7 1.2-1 .7 

Test Number CD-5-1 CD-5-2 CD-5-3 

Height, in 5.200 4.914 4 .757 

Diameter, in 2.500 2.500 2.500 

ffl Moisture Content (from Cuttings), % 89.8 ., 
E Dry Density, pct 54.2 

Saturation (Wet Method), % 115.1 

Void Ratio 2.11 

Moisture Content, % 63.7 

ffl Dry Density, pcf 62.0 

" .c Cross-sectional Area (Method A), in' 4.738 U) 

~ Saturation, % 100.0 
.E 
" Void Ratio 1.72 CD 

Back Pressure, psi 30.00 32.97 37.87 

Vertical Effective Consolidation Stress, psi 2.367 4.956 9.927 

Horizontal Effective Consolidation Stress, psi 2.494 5.001 9.999 

Vertical Strain after Consolidation , % 1.897 0.7020 1.111 

Volumetric Strain after Consolidation , % 7.667 4.420 4 .945 

Time to 50% Consolidation , min 317.0 

Shear Strength, psi 1.430 2.360 5.894 

Strain at Failure, % 3.00 2.54 15.0 

Strain Rate, %/min 0.1000 0.1000 0.1000 

Deviator Stress at Failure, psi 2.861 4.720 11 .79 

Effective Minor Principal Stress at Failure , psi 2.477 5.001 9.991 

Effective Major Principal Stress at Failure, psi 5.338 9.721 21 .78 

B-Value --- ---
Notes: 

D 
- Before Shear Saturation set to 100% for phase calculation. 
- Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 
- Values for c and q> determ ined from best-fi t straight line for the specific test conditions. Actual 

strength parameters may vary and should be determined by an engineer for site conditions. 

Remarks: 

System S - STAGED TRIAXIAL TEST 
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Sample No. Test No. Depth Tested By 

■ RA-C002303 CD-5-1 1.2-1 .7 md 

• RA-C002303 CD-5-2 1.2-1 .7 md 

• RA-C002303 CD-5-3 1.2-1 .7 md 

G~ 
Project: New Bedford Harbor 

Boring No.: ---
E X P R E S S 

Description: Moist, dark gray silt 

Remarks: System S - STAGED TRIAXIAL TEST 
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Sample Type: intact 
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Check Date Test File 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
SUMMARY REPORT 

0.1 10 
VERTICAL STRESS, tsf 

0.1 10 
VERTICAL STRESS, tsf 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 

Displacement at End of Increment 

100 

100 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
SUMMARY REPORT 

0.1 10 
VERTICAL STRESS, tsf 

Before Test 

Current Vertical Effective Stress: --- Water Content, % 98.71 

Preconsolidation Stress: --- Dry Unit Weight, pcf 46.255 

Compression Ratio: --- Saturation, % 100.00 

Diameter: 2.5 in Height: 1 in Void Ratio 2.72 

LL: --- I PL: --- Pl : --- I GS: 2.76 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

G~ 
Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---
EXPRESS 

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 

Displacement at End of Increment 

100 

After Test 

36.63 

85.657 

100.00 

1.01 



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: New Bedford Harbor               Location: New Bedford, MA                 Project No.: GTX-306296
Boring No.: ---                           Tested By: md                             Checked By: njh
Sample No.: RA-C002302                    Test Date: 11/20/17                       Depth: 0.5-1.2 ft
Test No.: IP-3A                           Sample Type: intact                       Elevation: ---

Soil Description: Wet, gray silt with clay and shells
Remarks: System T, Swell Pressure = 0.0617 tsf

Estimated Specific Gravity: 2.76       Liquid Limit: ---                      Specimen Diameter: 2.50 in
Initial Void Ratio: 2.72               Plastic Limit: ---                     Initial Height: 1.00 in
Final Void Ratio: 1.01                 Plasticity Index: ---                  Final Height: 0.54 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                D-1290                RING                                  B-1950

Wt. Container + Wet Soil, gm                121.94              227.49              190.49              89.560
Wt. Container + Dry Soil, gm                66.140              168.66              168.66              67.730
Wt. Container, gm                           8.4400              109.06              109.06              8.1300
Wt. Dry Soil, gm                            57.700              59.600              59.600              59.600
Water Content, %                             96.71               98.71               36.63               36.63
Void Ratio                                     ---                2.72                1.01                 ---
Degree of Saturation, %                        ---              100.00              100.00                 ---
Dry Unit Weight, pcf                           ---              46.255              85.657                 ---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
      of the test. Therefore, values may not represent actual values for the specimen.



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: New Bedford Harbor               Location: New Bedford, MA                 Project No.: GTX-306296
Boring No.: ---                           Tested By: md                             Checked By: njh
Sample No.: RA-C002302                    Test Date: 11/20/17                       Depth: 0.5-1.2 ft
Test No.: IP-3A                           Sample Type: intact                       Elevation: ---

Soil Description: Wet, gray silt with clay and shells
Remarks: System T, Swell Pressure = 0.0617 tsf

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0617       0.07015        2.46        7.02      90.445   2.53e-007   1.14e+000   7.75e-004
    2       0.125        0.1122        2.30        11.2      60.033   3.38e-007   6.64e-001   6.05e-004
    3       0.250        0.1649        2.11        16.5      70.031   2.60e-007   4.21e-001   2.95e-004
    4       0.500        0.2305        1.86        23.0      47.969   3.29e-007   2.62e-001   2.33e-004
    5        1.00        0.3084        1.57        30.8     128.433   1.02e-007   1.56e-001   4.28e-005
    6        2.00        0.3590        1.39        35.9      29.359   3.71e-007   5.06e-002   5.06e-005
    7        4.00        0.4125        1.19        41.2      16.722   5.54e-007   2.67e-002   3.99e-005
    8        8.00        0.4607        1.01        46.1      14.779   5.27e-007   1.21e-002   1.71e-005
    9        16.0        0.5041       0.846        50.4      10.352   6.35e-007   5.42e-003   9.28e-006
   10        32.0        0.5416       0.707        54.2       9.908   5.64e-007   2.34e-003   3.56e-006
   11        8.00        0.5348       0.732        53.5       2.407   2.17e-006   2.80e-004   1.64e-006
   12        2.00        0.5236       0.774        52.4      23.766   2.29e-007   1.87e-003   1.15e-006
   13       0.500        0.5060       0.839        50.6      70.987   8.14e-008   1.17e-002   2.58e-006
   14       0.125        0.4854       0.916        48.5     351.562   1.77e-008   5.48e-002   2.62e-006
   15      0.0625        0.4709       0.970        47.1       0.000   0.00e+000   2.33e-001   0.00e+000

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0617       0.07015        2.46        7.02       0.000   0.00e+000   1.14e+000   0.00e+000   0.00e+000
    2       0.125        0.1122        2.30        11.2      14.900   3.16e-007   6.64e-001   5.66e-004   0.00e+000
    3       0.250        0.1649        2.11        16.5       0.000   0.00e+000   4.21e-001   0.00e+000   0.00e+000
    4       0.500        0.2305        1.86        23.0      12.101   3.03e-007   2.62e-001   2.15e-004   0.00e+000
    5        1.00        0.3084        1.57        30.8      15.322   1.99e-007   1.56e-001   8.34e-005   0.00e+000
    6        2.00        0.3590        1.39        35.9       6.295   4.02e-007   5.06e-002   5.49e-005   0.00e+000
    7        4.00        0.4125        1.19        41.2       3.362   6.40e-007   2.67e-002   4.61e-005   0.00e+000
    8        8.00        0.4607        1.01        46.1       2.286   7.92e-007   1.21e-002   2.57e-005   0.00e+000
    9        16.0        0.5041       0.846        50.4       1.607   9.50e-007   5.42e-003   1.39e-005   0.00e+000
   10        32.0        0.5416       0.707        54.2       1.543   8.41e-007   2.34e-003   5.32e-006   0.00e+000
   11        8.00        0.5348       0.732        53.5       0.000   0.00e+000   2.80e-004   0.00e+000   0.00e+000
   12        2.00        0.5236       0.774        52.4       0.000   0.00e+000   1.87e-003   0.00e+000   0.00e+000
   13       0.500        0.5060       0.839        50.6       0.000   0.00e+000   1.17e-002   0.00e+000   0.00e+000
   14       0.125        0.4854       0.916        48.5       0.000   0.00e+000   5.48e-002   0.00e+000   0.00e+000
   15      0.0625        0.4709       0.970        47.1       0.000   0.00e+000   2.33e-001   0.00e+000   0.00e+000
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Volume Step 1 of 15 

Stress: 0.061667 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 2 of 15 

Stress: 0.125 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 3 of 15 

Stress: 0.25 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 4 of 15 

Stress: 0.5 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

0.1 

Constant Load Step 5 of 15 

Stress: 1 tsf 

10 
TIME, min 

100 

10 20 30 40 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA 

Boring No.: --- Tested By: md 

Sample No.: RA-C002302 Test Date: 11/20/17 

Depth: 0.5-1.2 ft Sample Type: intact 

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 

1000 

50 

Project No.: GTX-306296 

Checked By: njh 

Test No.: IP-3A 

Elevation: ---
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 6 of 15 

Stress: 2 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 7 of 15 

Stress: 4 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 8 of 15 

Stress: 8 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 9 of 15 

Stress: 16 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 10 of 15 

Stress: 32 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 11 of 15 

Stress: 8 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 12 of 15 

Stress: 2 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 13 of 15 

Stress: 0.5 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 14 of 15 

Stress: 0.125 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 15 of 15 

Stress: 0.0625 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002302 Test Date: 11/20/17 Test No.: IP-3A 

Depth: 0.5-1.2 ft Sample Type: intact Elevation: ---

Description: Wet, gray silt with clay and shells 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
SUMMARY REPORT 

0.1 10 
VERTICAL STRESS, tsf 

■ ■ ■ ~-■■r----1■----■■f---~■-----■ 

0.1 10 
VERTICAL STRESS, tsf 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 

Displacement at End of Increment 
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100 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
SUMMARY REPORT 

0.1 10 
VERTICAL STRESS, tsf 

Before Test 

Current Vertical Effective Stress: --- Water Content, % 197.87 

Preconsolidation Stress: --- Dry Unit Weight, pcf 26.299 

Compression Ratio: --- Saturation, % 99.99 

Diameter: 2.5 in Height: 1 in Void Ratio 5.01 

LL: --- I PL: --- Pl : --- I GS: 2.53 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

G~ 
Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---
EXPRESS 

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 

Displacement at End of Increment 

100 

After Test 

43.60 

75.14 

100.00 

1.10 



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: New Bedford Harbor               Location: New Bedford, MA                 Project No.: GTX-306296
Boring No.: ---                           Tested By: md                             Checked By: njh
Sample No.: RA-C002401                    Test Date: 11/13/17                       Depth: 0.0-0.5 ft
Test No.: IP-2                            Sample Type: intact                       Elevation: ---

Soil Description: Wet, black silt
Remarks: System S, Swell Pressure = 0.0617 tsf

Estimated Specific Gravity: 2.53       Liquid Limit: ---                      Specimen Diameter: 2.50 in
Initial Void Ratio: 5.01               Plastic Limit: ---                     Initial Height: 1.00 in
Final Void Ratio: 1.10                 Plasticity Index: ---                  Final Height: 0.35 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                C-1254                RING                                  B-1886

Wt. Container + Wet Soil, gm                385.22              209.88              157.60              55.230
Wt. Container + Dry Soil, gm                120.89              142.83              142.83              40.970
Wt. Container, gm                           8.3500              108.94              108.94              8.2600
Wt. Dry Soil, gm                            112.54              33.887              33.887              32.710
Water Content, %                            234.88              197.87               43.60               43.60
Void Ratio                                     ---                5.01                1.10                 ---
Degree of Saturation, %                        ---               99.99              100.00                 ---
Dry Unit Weight, pcf                           ---              26.299              75.140                 ---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
      of the test. Therefore, values may not represent actual values for the specimen.



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: New Bedford Harbor               Location: New Bedford, MA                 Project No.: GTX-306296
Boring No.: ---                           Tested By: md                             Checked By: njh
Sample No.: RA-C002401                    Test Date: 11/13/17                       Depth: 0.0-0.5 ft
Test No.: IP-2                            Sample Type: intact                       Elevation: ---

Soil Description: Wet, black silt
Remarks: System S, Swell Pressure = 0.0617 tsf

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0617        0.1935        3.85        19.3      64.562   3.10e-007   3.14e+000   2.62e-003
    2       0.125        0.2646        3.42        26.5      51.242   2.85e-007   1.12e+000   8.61e-004
    3       0.250        0.3395        2.97        34.0      40.778   2.93e-007   6.00e-001   4.74e-004
    4       0.500        0.4098        2.55        41.0      32.230   2.98e-007   2.81e-001   2.26e-004
    5        1.00        0.4857        2.09        48.6     127.504   5.87e-008   1.52e-001   2.40e-005
    6        2.00        0.5394        1.77        53.9      32.695   1.78e-007   5.38e-002   2.59e-005
    7        4.00        0.5953        1.43        59.5      21.967   2.09e-007   2.79e-002   1.58e-005
    8        8.00        0.6429        1.15        64.3      19.441   1.83e-007   1.19e-002   5.88e-006
    9        16.0        0.6857       0.889        68.6      19.210   1.44e-007   5.35e-003   2.08e-006
   10        32.0        0.7215       0.674        72.2      13.884   1.55e-007   2.24e-003   9.37e-007
   11        8.00        0.7126       0.727        71.3       2.533   7.75e-007   3.71e-004   7.75e-007
   12        2.00        0.6961       0.827        69.6      23.032   9.31e-008   2.76e-003   6.94e-007
   13       0.500        0.6762       0.947        67.6      83.881   2.88e-008   1.33e-002   1.03e-006
   14       0.125        0.6600        1.04        66.0     157.082   1.72e-008   4.31e-002   2.00e-006
   15      0.0625        0.6497        1.11        65.0       0.000   0.00e+000   1.66e-001   0.00e+000

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0617        0.1935        3.85        19.3      13.244   3.51e-007   3.14e+000   2.97e-003   0.00e+000
    2       0.125        0.2646        3.42        26.5       9.907   3.42e-007   1.12e+000   1.03e-003   0.00e+000
    3       0.250        0.3395        2.97        34.0       8.876   3.13e-007   6.00e-001   5.06e-004   0.00e+000
    4       0.500        0.4098        2.55        41.0       8.151   2.73e-007   2.81e-001   2.07e-004   0.00e+000
    5        1.00        0.4857        2.09        48.6      14.548   1.20e-007   1.52e-001   4.89e-005   0.00e+000
    6        2.00        0.5394        1.77        53.9       4.666   2.90e-007   5.38e-002   4.21e-005   0.00e+000
    7        4.00        0.5953        1.43        59.5       3.494   3.05e-007   2.79e-002   2.30e-005   0.00e+000
    8        8.00        0.6429        1.15        64.3       3.188   2.59e-007   1.19e-002   8.33e-006   0.00e+000
    9        16.0        0.6857       0.889        68.6       2.281   2.82e-007   5.35e-003   4.07e-006   0.00e+000
   10        32.0        0.7215       0.674        72.2       1.719   2.91e-007   2.24e-003   1.76e-006   0.00e+000
   11        8.00        0.7126       0.727        71.3       0.000   0.00e+000   3.71e-004   0.00e+000   0.00e+000
   12        2.00        0.6961       0.827        69.6       0.000   0.00e+000   2.76e-003   0.00e+000   0.00e+000
   13       0.500        0.6762       0.947        67.6       0.000   0.00e+000   1.33e-002   0.00e+000   0.00e+000
   14       0.125        0.6600        1.04        66.0       0.000   0.00e+000   4.31e-002   0.00e+000   0.00e+000
   15      0.0625        0.6497        1.11        65.0       0.000   0.00e+000   1.66e-001   0.00e+000   0.00e+000
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Volume Step 1 of 15 

Stress: 0.061656 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 2 of 15 

Stress: 0.125 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 3 of 15 

Stress: 0.25 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 4 of 15 

Stress: 0.5 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

0.1 

10 

Project: New Bedford Harbor 

Boring No.: ---

Sample No.: RA-C002401 

Depth: 0.0-0.5 ft 

Description: Wet, black silt 

Constant Load Step 5 of 15 

Stress: 1 tsf 

10 
TIME, min 

100 

20 30 40 
SQUARE ROOT of TIME, ✓min 

Location: New Bedford, MA 

Tested By: md 

Test Date: 11/13/17 

Sample Type: intact 

Remarks: System S, Swell Pressure= 0.0617 tsf 

1000 

50 

Project No.: GTX-306296 

Checked By: njh 

Test No.: IP-2 

Elevation: ---
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 6 of 15 

Stress: 2 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 7 of 15 

Stress: 4 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 8 of 15 

Stress: 8 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 9 of 15 

Stress: 16 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 

1000 

30 



67 

68 

69 

:,R. 
0 

z 
~ 70 
a:: 
I
(/) 

:,R. 
0 

71 

72 

73 

67 

68 

69 

z 
~ 70 
a:: 
I
(/) 

71 

72 

73 

0.01 

0 

G~ 
EXPRESS 

One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 10 of 15 

Stress: 32 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 11 of 15 

Stress: 8 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 12 of 15 

Stress: 2 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 13 of 15 

Stress: 0.5 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 14 of 15 

Stress: 0.125 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 15 of 15 

Stress: 0.0625 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002401 Test Date: 11/13/17 Test No.: IP-2 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System S, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
SUMMARY REPORT 

0.1 10 
VERTICAL STRESS, tsf 

■ ■ ■ ·---------~■1---------l■---~-f-----,■------■ 

0.1 10 
VERTICAL STRESS, tsf 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 

Displacement at End of Increment 

100 

100 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
SUMMARY REPORT 

0.1 10 
VERTICAL STRESS, tsf 

Before Test 

Current Vertical Effective Stress: --- Water Content, % 170.58 

Preconsolidation Stress: --- Dry Unit Weight, pcf 29.793 

Compression Ratio: --- Saturation, % 99.81 

Diameter: 2.5 in Height: 1 in Void Ratio 4.42 

LL: --- I PL: --- Pl : --- I GS: 2.59 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

G~ 
Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---
EXPRESS 

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 

Displacement at End of Increment 

100 

After Test 

45.17 

74.481 

100.00 

1.17 



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: New Bedford Harbor               Location: New Bedford, MA                 Project No.: GTX-306296
Boring No.: ---                           Tested By: md                             Checked By: njh
Sample No.: RA-C002501                    Test Date: 11/13/17                       Depth: 0.0-0.5  ft
Test No.: IP-1                            Sample Type: intact                       Elevation: ---

Soil Description: Wet, black silt
Remarks: System T, Swell Pressure = 0.0617 tsf

Estimated Specific Gravity: 2.59       Liquid Limit: ---                      Specimen Diameter: 2.50 in
Initial Void Ratio: 4.42               Plastic Limit: ---                     Initial Height: 1.00 in
Final Void Ratio: 1.17                 Plasticity Index: ---                  Final Height: 0.40 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                C-1070                RING                                  D-1487

Wt. Container + Wet Soil, gm                225.37              215.37              167.23              62.900
Wt. Container + Dry Soil, gm                82.550              149.89              149.89              45.910
Wt. Container, gm                           8.2600              111.50              111.50              8.3000
Wt. Dry Soil, gm                            74.290              38.388              38.388              37.610
Water Content, %                            192.25              170.58               45.17               45.17
Void Ratio                                     ---                4.42                1.17                 ---
Degree of Saturation, %                        ---               99.81              100.00                 ---
Dry Unit Weight, pcf                           ---              29.793              74.481                 ---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
      of the test. Therefore, values may not represent actual values for the specimen.



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: New Bedford Harbor               Location: New Bedford, MA                 Project No.: GTX-306296
Boring No.: ---                           Tested By: md                             Checked By: njh
Sample No.: RA-C002501                    Test Date: 11/13/17                       Depth: 0.0-0.5  ft
Test No.: IP-1                            Sample Type: intact                       Elevation: ---

Soil Description: Wet, black silt
Remarks: System T, Swell Pressure = 0.0617 tsf

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0617        0.1112        3.82        11.1      80.765   2.71e-007   1.80e+000   1.32e-003
    2       0.125        0.1765        3.47        17.7      65.231   2.76e-007   1.03e+000   7.67e-004
    3       0.250        0.2505        3.06        25.1      49.888   3.04e-007   5.92e-001   4.86e-004
    4       0.500        0.3283        2.64        32.8      44.466   2.79e-007   3.11e-001   2.34e-004
    5        1.00        0.4105        2.20        41.0     134.143   7.27e-008   1.64e-001   3.22e-005
    6        2.00        0.4667        1.89        46.7      41.048   1.88e-007   5.62e-002   2.85e-005
    7        4.00        0.5279        1.56        52.8      26.978   2.30e-007   3.06e-002   1.90e-005
    8        8.00        0.5810        1.27        58.1      26.488   1.84e-007   1.33e-002   6.58e-006
    9        16.0        0.6285        1.01        62.9      25.912   1.48e-007   5.94e-003   2.37e-006
   10        32.0        0.6696       0.792        67.0      17.541   1.72e-007   2.56e-003   1.19e-006
   11        8.00        0.6594       0.847        65.9       7.859   3.52e-007   4.25e-004   4.03e-007
   12        2.00        0.6421       0.941        64.2      61.584   4.86e-008   2.87e-003   3.77e-007
   13       0.500        0.6196        1.06        62.0     105.897   3.16e-008   1.50e-002   1.28e-006
   14       0.125        0.5997        1.17        60.0     433.338   8.63e-009   5.32e-002   1.24e-006
   15      0.0625        0.5880        1.23        58.8       0.000   0.00e+000   1.87e-001   0.00e+000

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0617        0.1112        3.82        11.1      15.915   3.19e-007   1.80e+000   1.55e-003   0.00e+000
    2       0.125        0.1765        3.47        17.7      14.389   2.90e-007   1.03e+000   8.07e-004   0.00e+000
    3       0.250        0.2505        3.06        25.1      13.322   2.65e-007   5.92e-001   4.23e-004   0.00e+000
    4       0.500        0.3283        2.64        32.8       8.707   3.31e-007   3.11e-001   2.77e-004   0.00e+000
    5        1.00        0.4105        2.20        41.0       0.000   0.00e+000   1.64e-001   0.00e+000   0.00e+000
    6        2.00        0.4667        1.89        46.7       6.516   2.76e-007   5.62e-002   4.18e-005   0.00e+000
    7        4.00        0.5279        1.56        52.8       5.006   2.88e-007   3.06e-002   2.38e-005   0.00e+000
    8        8.00        0.5810        1.27        58.1       4.838   2.34e-007   1.33e-002   8.37e-006   0.00e+000
    9        16.0        0.6285        1.01        62.9       3.919   2.27e-007   5.94e-003   3.64e-006   0.00e+000
   10        32.0        0.6696       0.792        67.0       3.129   2.24e-007   2.56e-003   1.55e-006   0.00e+000
   11        8.00        0.6594       0.847        65.9       0.000   0.00e+000   4.25e-004   0.00e+000   0.00e+000
   12        2.00        0.6421       0.941        64.2       0.000   0.00e+000   2.87e-003   0.00e+000   0.00e+000
   13       0.500        0.6196        1.06        62.0       0.000   0.00e+000   1.50e-002   0.00e+000   0.00e+000
   14       0.125        0.5997        1.17        60.0       0.000   0.00e+000   5.32e-002   0.00e+000   0.00e+000
   15      0.0625        0.5880        1.23        58.8       0.000   0.00e+000   1.87e-001   0.00e+000   0.00e+000
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Volume Step 1 of 15 

Stress: 0.061667 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 2 of 15 

Stress: 0.125 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 3 of 15 

Stress: 0.25 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 4 of 15 

Stress: 0.5 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

0.1 

10 

Project: New Bedford Harbor 

Boring No.: ---

Sample No.: RA-C002501 

Depth: 0.0-0.5 ft 

Description: Wet, black silt 

Constant Load Step 5 of 15 

Stress: 1 tsf 

10 
TIME, min 

100 

20 30 40 
SQUARE ROOT of TIME, ✓min 

Location: New Bedford, MA 

Tested By: md 

Test Date: 11/13/17 

Sample Type: intact 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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Project No.: GTX-306296 

Checked By: njh 

Test No.: IP-1 

Elevation: ---
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 6 of 15 

Stress: 2 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 7 of 15 

Stress: 4 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 8 of 15 

Stress: 8 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 9 of 15 

Stress: 16 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 10 of 15 

Stress: 32 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 11 of 15 

Stress: 8 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 

1000 

30 



63.0 

63.5 

64.0 

~ 0 

z 
64.5 <( 

a: 
I-
(/) 

65.0 

65.5 

66.0 

0.01 

63.0 

63.5 

64.0 

~ 0 

z 
64.5 <( 

a: 
I-
(/) 

65.0 

65.5 

66.0 

0 

G~ 
EXPRESS 

One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 12 of 15 

Stress: 2 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 13 of 15 

Stress: 0.5 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 14 of 15 

Stress: 0.125 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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One-Dimensional Consolidation by ASTM D2435 - Method B 
TIME CURVES 

Constant Load Step 15 of 15 

Stress: 0.0625 tsf 

0.1 10 100 
TIME, min 

5 10 15 20 25 
SQUARE ROOT of TIME, ✓min 

Project: New Bedford Harbor Location: New Bedford, MA Project No.: GTX-306296 

Boring No.: --- Tested By: md Checked By: njh 

Sample No.: RA-C002501 Test Date: 11/13/17 Test No.: IP-1 

Depth: 0.0-0.5 ft Sample Type: intact Elevation: ---

Description: Wet, black silt 

Remarks: System T, Swell Pressure= 0.0617 tsf 
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Client: Jacobs Engineering Group
Project Name: New Bedford Harbor
Project Location: New Bedford, MA
GTX #: 307167
Start Date: Tested By: eec
End Date: Checked By: emm
Boring #: ---
Sample #: ASB-36 -0.0-1.0
Depth: ---
Visual Description: Moist, dark gray organic silt 

Sample Type: Remolded Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Measured Specific Gravity: 2.54

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 90.02 Increased Cell Pressure, psi: 95.23 Cell Pressure Increment, psi: 5.21
Sample Pressure, psi: 84.35 Corresponding Sample Pressure, psi: 89.24 Sample Pressure Increment, psi: 4.89

B Coefficient: 0.94

FLOW DATA

Trial
Elapsed 
Time,

Permeability
K, Temp,

Permeability 
K @ 20 oC,

Date # Cell Sample Z1 Z2 Z1-Z2 sec Gradient cm/sec oC Rt cm/sec

11/28 1 90.0 84.4 14.0 13.7 0.3 39 49.6 1.4E-07 19.7 1.008 1.4E-07
11/28 2 90.0 84.4 14.0 13.7 0.3 41 49.6 1.4E-07 19.7 1.008 1.4E-07
11/28 3 90.0 84.4 14.0 13.7 0.3 40 49.6 1.4E-07 19.7 1.008 1.4E-07
11/28 4 90.0 84.4 14.0 13.7 0.3 41 49.6 1.4E-07 19.7 1.008 1.4E-07

11/20/2017
11/29/2017

PERMEABILITY AT 20o C:   1.4 x 10-7  cm/sec   (@ 5 psi effective stress)

Parameter
1.90
2.83
6.29
12.0

Manometer Readings

285.1

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Volume

Initial

7.4
210.2
107.5

Target Compaction: 44.5 pcf at the as-recieved moisture content (99.8%). Values specified by client. Material 
>3/8-inch screened out of sample prior to testing (0%).Trimmings moisture content =101.3 %

Final
1.40
2.60
5.31

90.7
44.1
74.6
100

Pressure, psi

95.5
46.4
100

G~ 
E X P R E S S 



Client: Jacobs Engineering Group
Project Name: New Bedford Harbor
Project Location: New Bedford, MA
GTX #: 307167
Start Date: Tested By: eec
End Date: Checked By: emm
Boring #: ---
Sample #: ABS-36-1.0-2.0
Depth: ---
Visual Description: Moist, dark gray organic silt with sand 

Sample Type: Remolded Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Measured Specific Gravity: 2.54

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 90.66 Increased Cell Pressure, psi: 95.43 Cell Pressure Increment, psi: 4.77
Sample Pressure, psi: 84.58 Corresponding Sample Pressure, psi: 89.23 Sample Pressure Increment, psi: 4.65

B Coefficient: 0.97

FLOW DATA

Trial
Elapsed 
Time,

Permeability
K, Temp,

Permeability 
K @ 20 oC,

Date # Cell Sample Z1 Z2 Z1-Z2 sec Gradient cm/sec oC Rt cm/sec

11/28 1 90.7 84.6 11.5 11.0 0.5 37 33.8 3.1E-07 19.7 1.008 3.2E-07
11/28 2 90.7 84.6 11.5 11.0 0.5 35 33.8 3.3E-07 19.7 1.008 3.3E-07
11/28 3 90.7 84.6 11.5 11.0 0.5 37 33.8 3.1E-07 19.7 1.008 3.2E-07
11/28 4 90.7 84.6 11.5 11.0 0.5 37 33.8 3.1E-07 19.7 1.008 3.2E-07

90.6
82.0
50.3
97

Pressure, psi

90.6
47.5
99

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Volume

Initial

10.8
259.9
91.6

Target Compaction: 48.4 pcf at the as-recieved moisture content (87.8%). Values specified by client. Material 
>3/8-inch screened out of sample prior to testing (0%).Trimmings moisture content =101.3 %

Final
1.69
2.85
6.38

11/20/2017
11/29/2017

PERMEABILITY AT 19.7o C:   3.2 x 10-7  cm/sec   (@ 5 psi effective stress)

Parameter
1.79
2.85
6.38
11.4

Manometer Readings

272.1

G~ 
E X P R E S S 



Client: Jacobs Engineering Group
Project Name: New Bedford Harbor
Project Location: New Bedford, MA
GTX #: 307167
Start Date: Tested By: eec
End Date: Checked By: emm
Boring #: ---
Sample #: ASB-37 -0.0-1.0
Depth: ---
Visual Description: Moist, dark gray sandy organic clay

Sample Type: Remolded Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Measured Specific Gravity: 2.51

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 89.73 Increased Cell Pressure, psi: 95.02 Cell Pressure Increment, psi: 5.29
Sample Pressure, psi: 84.13 Corresponding Sample Pressure, psi: 89.19 Sample Pressure Increment, psi: 5.06

B Coefficient: 0.96

FLOW DATA

Trial
Elapsed 
Time,

Permeability
K, Temp,

Permeability 
K @ 20 oC,

Date # Cell Sample Z1 Z2 Z1-Z2 sec Gradient cm/sec oC Rt cm/sec

11/29 1 89.7 84.1 13.0 10.0 3.0 34 35.8 2.2E-06 19.7 1.008 2.2E-06
11/29 2 89.7 84.1 13.0 10.0 3.0 32 35.8 2.4E-06 19.7 1.008 2.4E-06
11/29 3 89.7 84.1 13.0 10.0 3.0 36 35.8 2.1E-06 19.7 1.008 2.1E-06
11/29 4 89.7 84.1 13.0 10.0 3.0 35 35.8 2.2E-06 19.7 1.008 2.2E-06

11/20/2017
11/29/2017

PERMEABILITY AT 20o C:   6.2 x 10-6  cm/sec   (@ 5 psi effective stress)

Parameter
2.00
2.88
6.51
13.0

Manometer Readings

297.7

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Volume

Initial

11.1
275.4
94.5

Target Compaction: 48.8 pcf at the as-recieved moisture content (86.9%). Values specified by client. Material 
>3/8-inch screened out of sample prior to testing (0%).Trimmings moisture content =82.3 %

Final
1.80
2.80
6.16

86.9
68.9
55.9
96

Pressure, psi

82.6
47.6
90

G~ 
E X P R E S S 



Client: Jacobs Engineering Group
Project Name: New Bedford Harbor
Project Location: New Bedford, MA
GTX #: 307167
Start Date: Tested By: eec
End Date: Checked By: emm
Boring #: ---
Sample #: ASB-38 -0.0-1.0
Depth: ---
Visual Description: Moist, dark gray organic clay with gravel 

Sample Type: Remolded Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Measured Specific Gravity: 2.51

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 91.05 Increased Cell Pressure, psi: 95.78 Cell Pressure Increment, psi: 4.73
Sample Pressure, psi: 86.28 Corresponding Sample Pressure, psi: 90.70 Sample Pressure Increment, psi: 4.42

B Coefficient: 0.93

FLOW DATA

Trial
Elapsed 
Time,

Permeability
K, Temp,

Permeability 
K @ 20 oC,

Date # Cell Sample Z1 Z2 Z1-Z2 sec Gradient cm/sec oC Rt cm/sec

11/28 1 91.1 86.3 11.2 11.1 0.1 42 30.0 6.3E-08 19.7 1.008 6.3E-08
11/28 2 91.1 86.3 11.2 11.1 0.1 40 30.0 6.6E-08 19.7 1.008 6.7E-08
11/28 3 91.1 86.3 11.2 11.1 0.1 44 30.0 6.0E-08 19.7 1.008 6.1E-08
11/28 4 91.1 86.3 11.2 11.1 0.1 41 30.0 6.5E-08 19.7 1.008 6.5E-08

11/20/2017
11/29/2017

PERMEABILITY AT 20o C:   6.4 x 10-8  cm/sec   (@ 5 psi effective stress)

Parameter
1.90
2.80
6.16
11.7

Manometer Readings

276.2

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Volume

Initial

11.4
265.1
88.5

Target Compaction: 45.0 pcf at the as-recieved moisture content (95.9%). Values specified by client. Material 
>3/8-inch screened out of sample prior to testing (0%).Trimmings moisture content =95.9 %

Final
1.85
2.80
6.16

89.8
89.5
46.7
95

Pressure, psi

97.5
45.5
100

*B value did not increase with increase in pressure.
Final degree of saturation >95%.

G~ 
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by ASTM D7181

Client: Jacobs Engineering Group 

Project Name: New Bedford Harbor 

Project Location: New Bedford, MA 

G~ 
Project Number: GTX-307167 

Tested By: md Checked By: njh 

Boring ID: ---

E X p R E s s Preparation: reconstituted 

Description: Wet, gray sand with gravel 

Classification: ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2.65 

CONSOLIDATED DRAINED TRIAXIAL TEST 

80 I I I I I 80 I I I I 

/ 
Max. Shear 

C = 0.507 psi 'cii 
a. 

60 - - 60 - ,-

cp=41 .6 Cl) 
(/) 

tan cp = 0.89 UJ 
a::: 'cii I-a. 40 - - (/) 40 - ,-

er a::: 
0 
I-
<( 

20 -

f/\, 
- > 20 - ~ 

UJ 
0 

-
0 ' 0 

I I I I I I I I I 
0 20 40 60 80 100 120 0 5 10 15 20 25 

p, psi VERTICAL STRAIN,% 

Symbol ■ • • ♦ 

Sample ID ASB-38 -15-16 ASB-38 -15-16 ASB-38 -15-16 ASB-38 -15-16 

Depth, ft --- --- --- ---
Test Number CD-2-1 CD-2-2 CD-2-3 CD-2-4 

Height, in 4.000 4.000 4.000 4.000 

Diameter, in 2.000 2.000 2.000 2.000 

ffl Moisture Content (from Cuttings), % 11 .1 11 .5 15.3 13.4 ., 
E Dry Density, pct 110. 109. 106. 108. 

Saturation (Wet Method), % 57.9 59.4 72.0 66.1 

Void Ratio 0.506 0.512 0.564 0.538 

Moisture Content, % 19.7 19.1 21 .8 19.6 

ffl Dry Density, pcf 109. 110. 105. 109. 

" .c Cross-sectional Area (Method A), in' 3.165 3.133 3.167 3.107 U) 

~ Saturation, % 100.0 100.0 100.0 100.0 
.E 
" Void Ratio 0.522 0.505 0.579 0.518 CD 

Back Pressure, psi 82.50 111 .5 122.0 150.8 

Vertical Effective Consolidation Stress, psi 0.2549 0.5107 1.032 9.999 

Horizontal Effective Consolidation Stress, psi 0.2475 0.5061 1.002 9.990 

Vertical Strain after Consolidation , % -0.003740 -0.003735 -0 .005124 0.1264 

Volumetric Strain after Consolidation , % -0.1924 -0.06491 -0.5965 1.084 

Time to 50% Consolidation , min 0.1600 0.1600 0.1600 16.00 

Shear Strength, psi 2.477 1.924 2.482 20.94 

Strain at Failure, % 1.30 1.23 1.23 3.35 

Strain Rate, %/min 0.01000 0.01000 0.01000 0.01000 

Deviator Stress at Failure, psi 4.954 3.849 4 .963 41 .88 

Effective Minor Principal Stress at Failure , psi 0.2719 0.5061 1.022 9.998 

Effective Major Principal Stress at Failure, psi 5.226 4.355 5.985 51 .87 

B-Value 0.97 0.97 0.95 0.95 

Notes: 

D D 
- Before Shear Saturation set to 100% for phase calculation. 

D D - Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 
- Values for c and q> determ ined from best-fi t straight line for the specific test conditions. Actual 

strength parameters may vary and should be determined by an engineer for site conditions. 

Remarks: 

System S, Target Compaction: 122.04 pct wet density (provided by client) 



by ASTM D7181
CONSOLIDATED DRAINED TRIAXIAL TEST 

20 60 

~ 0 

z 10 40 
<( 0 
0::: ~ 
I- ~ CJ) 

(.) CJ) 

a: CJ) 

I- w 
w 0::: 
~ I-
::J 0 

CJ) 

20 ...J 
0 
> 

-10 0 

0 5 10 15 20 25 0 5 10 15 20 25 
VERTICAL STRAIN, % VERTICAL STRAIN, % 

60 
Max. Shear 

C = 0.507 psi 

q, =41 .6 

tan q, = 0.89 

40 
/ 

"cii 
a. 
d 

20 ....... ....-·-··-··-· 

\ /I 
/; 

0 \,, I \ 
0 20 40 60 80 100 120 

p, psi 

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File 

■ ASB-38-15-16 CD-2-1 --- md 11 /22/17 njh 12/6/17 307167-CD-2-1 n.dat 

• ASB-38-15-16 CD-2-2 --- md 11 /22/17 njh 12/6/17 307167-CD-2-2n.dat 

• ASB-38-15-16 CD-2-3 --- md 11 /22/17 njh 12/6/17 307167-CD-2-3n.dat 

♦ ASB-38-15-16 CD-2-4 --- md 11 /27/17 njh 12/6/17 307167-CD-2-4n.dat 

G~ 
Project: New Bedford Harbor Location : New Bedford, MA Project No.: GTX-307167 

Boring No.: --- Sample Type: reconstituted 
E X P R E S S 

Description: Wet, gray sand with gravel 

Remarks: System S, Target Compaction: 122.04 pcf wet density (provided by client) 



Client: Jacobs Engineering Group
Project: New Bedford Harbor
Location: New Bedford, MA Project No: GTX-307334
Boring ID: ---
Sample ID: V1-102417-2
Depth : ---

Sample Type: bag
Test Date: 11/30/17
Test Id: 433576

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray silty sand 
Sample Comment: Sample contains organics

Particle Size Analysis - ASTM D422

printed 12/6/2017 6:58:38 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

98

88

76

60

42

29

21

14

 Coefficients
D   =1.5870 mm85

D   =0.4214 mm60

D   =0.3129 mm50

D   =0.1565 mm30

D   =0.0785 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

G~ 
E X P R E S S 

:, ., 
. , 

............... : ............... ~· ... . 
. , ., 
:, ~· . . . . ., 
:, ., 

: I 
• I 
• I 

. ... -: ..... 
• I 
• I 

: ' .. ' 
. ' 

· I • I ............... : ............... ) " .............. ·: .. 
. , 
. , 

. :, 
............... : ............... :1· .. . ., 

:, ., 
ti , 

, . 
I I I· 

• •• I ••• 1 •• ( • 

... I ... r •• I•. 

I I I· 
. .. i .. ·, · . ( . , . ,. 

I I ( 
. . ' ... , .. t.· 

. , ,I , I•, 

' , . 
. . . . . . . . . . . . . . . ~ ............... ~I ................ : ..... J • • • • •• I .. ( . 

,I I I I , ., 
I 
I 

,. 
,: ,. :, ., :,· 

:, ., ., 
'. i ' • j. 

............... : ............... :•· .. . 
. , ., 
:, .. . ., 
:, ., ,, 

I 

' • ... 1 ... 

' . 
I 

' ' • . · 1· . 

•I • I. •I • 
I I· I 

( I 
I. I 

" 



Client: Jacobs Engineering Group
Project: New Bedford Harbor
Location: New Bedford, MA Project No: GTX-307334
Boring ID: ---
Sample ID: V1-103017-2
Depth : ---

Sample Type: bag
Test Date: 11/30/17
Test Id: 433577

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark gray silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2017 6:58:39 PM
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12.3
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 
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 Coefficients
D   =2.4986 mm85

D   =0.6773 mm60

D   =0.4184 mm50

D   =0.1919 mm30

D   =0.0865 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD
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Client: Jacobs Engineering Group
Project: New Bedford Harbor
Location: New Bedford, MA Project No: GTX-307334
Boring ID: ---
Sample ID: V1-110917-2
Depth : ---

Sample Type: bag
Test Date: 11/28/17
Test Id: 433578

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark gray sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2017 6:58:40 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

98

83

63

47

33

21

15

10.0

 Coefficients
D   =2.2872 mm85

D   =0.7451 mm60

D   =0.4815 mm50

D   =0.2224 mm30

D   =0.1066 mm15

D   =0.0751 mm10

C   =9.921u C   =0.884c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: Jacobs Engineering Group
Project: New Bedford Harbor
Location: New Bedford, MA Project No: GTX-307334
Boring ID: ---
Sample ID: V2-20171024
Depth : ---

Sample Type: bag
Test Date: 11/30/17
Test Id: 433571

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray silt with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2017 6:58:41 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 
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 Coefficients
D   =0.0846 mm85

D   =N/A60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: Jacobs Engineering Group
Project: New Bedford Harbor
Location: New Bedford, MA Project No: GTX-307334
Boring ID: ---
Sample ID: V2-20171027
Depth : ---

Sample Type: bag
Test Date: 11/28/17
Test Id: 433572

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray silt
Sample Comment: ---

Particle Size Analysis - ASTM D422
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 
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 Coefficients
D   =N/A85

D   =N/A60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: Jacobs Engineering Group
Project: New Bedford Harbor
Location: New Bedford, MA Project No: GTX-307334
Boring ID: ---
Sample ID: V2-20171102
Depth : ---

Sample Type: bag
Test Date: 11/30/17
Test Id: 433573

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray silt
Sample Comment: ---

Particle Size Analysis - ASTM D422
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 
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0.85

0.42
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 Coefficients
D   =N/A85

D   =N/A60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: Jacobs Engineering Group
Project: New Bedford Harbor
Location: New Bedford, MA Project No: GTX-307334
Boring ID: ---
Sample ID: V2-20171107
Depth : ---

Sample Type: bag
Test Date: 11/30/17
Test Id: 433574

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray silt
Sample Comment: ---

Particle Size Analysis - ASTM D422
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 
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#20 

#40 
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#100 

#140 

#200 

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

100

100

99

97

95

91

88

 Coefficients
D   =N/A85

D   =N/A60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: Jacobs Engineering Group
Project: New Bedford Harbor
Location: New Bedford, MA Project No: GTX-307334
Boring ID: ---
Sample ID: V2-20171109
Depth : ---

Sample Type: bag
Test Date: 11/28/17
Test Id: 433575

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray silt with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2017 6:58:43 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 
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0.85
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 Coefficients
D   =0.1030 mm85

D   =N/A60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Appendix H 
Consolidation Calculations



Cut/Fill Report
Generated: 2018-02-13 10:59:22
By user: taylorsa

Drawing: C:\Users\taylorsa\Desktop\C:\Users\taylorsa\Desktop\Dredge Area INO AVX
CAP DESIGN.dwg

 Volume Summary

Name Type Cut
Factor

Fill
Factor

2d Area
(Sq. Ft.)

Cut
(Cu. Yd.)

Fill
(Cu. Yd.)

Net
(Cu. Yd.)

 PD to
minus
6

 full  1.000 1.000 130137.59  1905.13  4150.16  2245.02<Fill>

 Totals

2d Area
(Sq. Ft.)

Cut
(Cu. Yd.)

Fill
(Cu. Yd.)

Net
(Cu. Yd.)

 Total  130137.59 1905.13  4150.16  2245.02<Fill>

* Value adjusted by cut or fill factor other than 1.0

Page 1 of 1

2/13/2018file:///C:/Users/taylorsa/AppData/Local/Temp/CutFillReport.xml
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Appendix I 
CapSim Model Screen Shots and Output 



CapSim Pages  

1-Chemical Input 

Load materials- put in PCB 101, TCE, cis-1,2-DCE, VC 

 

 

2- Kinetic Reaction Properties 

 

  

Please provide the following chemical properties: 

Number Chemical name 
Molecular 

Temperature 
W eight 

·c 
Edit Delete PCB 1242 266.5 20.0 

Edit Delete 2 PCBB0 291.99 20.0 

Edit Delete PCB82 326.43 20.0 

Edit Delete 4 TCE 131.4 20.0 

Edit Delete CIS 1,2 DCE 96.94 20.0 

Iii CapSim 3.6 

Molecular diffusivity 
in water 

cm2/s 

4.2e-6 

5.39e-6 

5.2 1e-6 

9.1e-6 

1. 13e-5 

Add chemicals I 
OK II 

Organic carbon Dissolved organic carbon 
partit ion coefficient partit ion coefficient 

log(Ukg) 

5.61 

5.53 

5.3 

1.9345 

1.69 

log(Ukg) 

5.19 

4.1 

3.9 

1.3766 

0.76 

Reference 

ATSDR 

Mackay/SPARC/Hawker 

Mackay/SPARC/Hawker 

ATSDR/GSI 

I CJ I @J l-.&.i-1 

Please input the kinet ic processes in the system: 

Number Name Chemical equation Rate equation 

Edit Delete 1 Reaction 4 PCB1242 Decay r = ll.l c ,PC6L242 

Edit Delete 2 Reaction 2 PCBSODecay r = ll.2C;,c600 

Edit Delete 3 Reaction 3 PCB82 Decay r =ll.3C;,ci;,a;2 

Edit Delete 4 Reaction 4 TCE Decay r = ll.4CrCf 

Edit Delete 5 Reaction 5 CIS 1,2 CDCE Decay r = As.Cm u coo. 
11 

Add reactions 
................ ................................................ 

OK 
· ................................................................................ · 

II 



3 -Material Input 

Load materials- sand, organoclay, etc. 

 

  

lij CapSim 3.6 

Please select the potential layer materials and provide the following properties: 

Matrix Pon sity Bulk density Organic carbon fraction 

g/cm• 

Edit Delete Sand 0.5 1.25 0.001 

Edit Delete Organoclay 0.51 1.77 0.1 

Edit Delete Mixture 0.42 1.468 0.031 

Edit Delete Sediment 0.69 1.425 0.08 

Edit Delete Gravel 0.38 1.6 0.01 

Add materials 

Load materials 

Create mixtures 

OK 



 

Mixture properties can be calculated through the model: 

 

  

lij CapSim 3.6 

Please provides the following information about the mixture: 

Name 

Mixture 

Component 

Delete Organoclay .... I 
Delete Sand .... I 

Porosity 

0.422018 

Weight fraction Porosity 

0.15 0.5 

0.85 0.4 

Add components 

Load components 

Bulk density (glcm•) 

I 1.46789 

Bulk density (glcm•) 

1.0 

1.6 

Estimate Mixture Properties 

OK 

Cancel 

l=I@ ' m I 

Organic c arbon fraction 

I o.o3o85 

Organic c arbon fraction 

0.2 

0.001 



 

Sorption Properties are established using the model database, conservatively assumed linear 
properties 

 

  

l!lll CapSim 3.6 

Please input the sorption isotherms and corresponding coefficients for chemicals in each lay er: 

Matrix 

Sand 

Organoclay 

Sediment 

Chemical 

PCB 1242 

PCB80 

PCB82 

TCE 

CIS 1.2 DCE 

PCB 1242 

PCB80 

PCB82 

TCE 

CIS 1,2 DCE 

PCB 1242 

PCB80 

PCB82 

TCE 

CIS 1,2 DCE 

Sorption Isotherm 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear--Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Edit Linear- Kocfoc 

Isotherm coefficients 

Koc = 4.89 log(Ukg) foe = 0.00 t 

Koc = 5.53 log(Ukg) foe = 0.001 

Koc = 5.3 log(Ukg) foe = 0.001 

Koc = 1.9345 log(Ukg) foe = 0.001 

Koc = 1.69 log(Ukg) foe = 0.001 

Koc = 4.89 log(Ukg) foe = 0.1 

Koc = 5.53 log(Ukg) foe ::; 0.1 

Koc = 5.3 log(Ukg) foe = 0.1 

Koc = 1.9345 log(Ukg) foe = 0.1 

Koc = 1.69 log(Ukg) foe = 0.1 

Koc = 4.89 log(Ukg) foe = 008 

Koc = 5.53 log(Ukg) foe = 0.08 

Koc ;::; 5.3 log(Ukg) foe = 0.08 

Koc = 1.9345 log(Ukg) foe = 0.08 

Koc = 1.69 log(Ukg) foe = 0.08 

OK 

1= 1-@ l..a..l 

Kinetic options 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 

Equilibrium 



5- Cap Design – conservatively assumed 0mg/L DOC 

 

l!!l'ii CapSim 3.6 i = -1-i~ l...a..l 

Starting with the layer nearest the overlying water, please provide the following informat ion for each layer: 

Material Tortuosity Correction Thickness Hydrodynamic Dissolved organic 
Dispersivity matter concentration 

cm cm mg/L 

Edit Delete Layer 1 Gravel Millington & Quirk 15.0 4.57 0.0 

Edit Delete Layer 2 Sand Millington & Quirk 15.0 1.5 0.0 

Edit Delete Layer 3 Mixture Millington & Quirk 15.0 1.0 0.0 

Edit Delete Layer4 Sand Millington & Quirk 15.0 1.5 0.0 



6- Kinetic Processes – establish first order decay

 

Process can be edited – example: 

 

lij CapSim 3.6 l= l @l..a-1 

Please input the reaction information in each layer: 

Layer Reaction Chemical equation Rate equation Coefficient 

Edit Delete Reaction 2 PCB80 Decay r = A2.1 Coe"'° A2,1 = 0.143 yr-1 

Edit Delete Reaction 3 PCB82 Decay r = "-s,1 c ?C6S2 A,., = 0.143 yr-1 

Layer 1 
Edit Delete Reaction 4 TCE Decay r = A,.1C.c, A4_1 = 0.221 yr-1 

Edit Delete Reaction 5 CIS 1,2 CDCE Decay r = "-s,1 Cas 1,2 coc: A,., = 0.125 yr-1 

Edit Delete Reaction 2 PCB80 Decay r = A2.,Coc""' A,., = 0.143 yr-1 

Edit Delete Reaction 3 PCB82 Decay r = "-s,2C?C6S2 A,., = 0.143 yr-1 

Layer 2 
Edit Delete Reaction 4 TCE Decay r = A,.,C.c, A,., = 0.221 yr-1 

Edit Delete Reaction 5 CIS 1,2 CDCE Decay r = "-s,2Cas 1,2 coc: A,., = 0.125 yr-1 

Edit Delete Reaction 2 PCB80 Decay r = A2,sCoc""' A,.s = 0.143 yr-1 

Edit Delete Reaction 3 PCB82 Decay r = A,,scoc.,, A,.s = 0.143 yr-1 

Layer 3 
Edit Delete Reaction 4 TCE Decay r = A,,sC.c, A,,s = 0.221 yr-1 

Edit Delete Reaction 5 CIS 1,2 CDCE Decay r = "-s,sCas 1,2 coc: A;,s = 0.125 yr-1 

Ii, CapSim 3.6 l•c::>1@ '· J 

Please input the following informat ion for the added kinetic process: 

Layer Reaction Chemical equation Rate equation Coeffi cient J\ 

Layer 1 React ion 2 PCB80Oecay r = '-u Cac= I 0.143 yr-' 

'I 

i OK 
' 

Cancel 



Rate Coefficient calculated using decay rate constant formula from USEPA Groundwater Issue, 
Calculation and Use of First-Order Rate Constants for MNA, using half life time provided by ERDC 
assuming 50% reduction in concentration. 

T=(-Ln(Cf/Ci))/K 

T=time in years – assumed half life provided by ERDC 

Cf= assumed to be 50% reduction of Ci 

Ci = assumed to be an initial concentration 

K = bulk first order decay rate coefficient 

 

  



 

7-Sysem Parameters 

 

 

Assumes 4 hours per 24 hours of upwelling from groundwater to harbor based upon initial 
groundwater model run. Darcy calculated using highest k value (from analytical) and largest gradient 
(from piezometer water levels, 2017) 

  

lij CapSim 3.6 l= l@'t f1z' 

Please provide the information of the following system properties: 

Upwelling groundwater flow Period oscillation _, I 
Darcy velocity : 32 .5 cm/yr 

Oscillation max imum velocity : 32 .5 cm/yr 

Oscillation period : 0.0014 yr 

Modeling bioturbation None _, I 
Modeling consolidation Consolidation _, I 

Maximum consolidation depth: 25 .91 cm 

Time to 90% consolidation : 0.8 yr 

OK ................................. ii 



8- Boundary Conditions and Initial Concentration 

  

 

** VOC concentrations based off values from recent microwell groundwater sampling (Jacobs, 2017) 

Assumed worst case – Solubility-  

Aroclor 1242 = 240 PPB 

Aroclor 1248 =PCB 80 = 52 PPB 

Aroclor1254 = PCB 82 = 12 PPB 

  

liJ CapSim 3.6 

Please input the boundary condit ions and initial concentration profiles: 

Type Parameter Unit PCB 1242 PCBB0 PC8 82 TCE CIS 1,2 OCE 

Benthic Fix ed Concentration ..., I Surface concentration µg/L ~~~~ ~ 

Lay er 1 Uniform ..., I Initial concentration µg/L n:o- n:o-n:o-n:o- n:o-
Lay er 2 Uniform ..., I Init ial concentration µg/L n:o- n:o-n:o-n:o- n:o-
Lay er 3 Uniform ..., I Initial concentration µg/L n:o- n:o-n:o-n:o- n:o-
Lay er 4 Uniform ..., I Init ial concentration µg/L n:o- n:o-n:o-n:o- n:o-

Underlying Fix ed Concentration ..., I Concentration µg/L [24o.o ~ ~ ["1so.o I 11000.0 

OK ................................. 'I 



 

9-Simulation Options 

 

 

  

l!lfii CapSim 3.6 1= 1@' EL' 

Please specify the simulation options for the system: 

Simulation duration (yr): 30.0 

Steps in output files: 100 

Time step options: Crank-Nicolson _, I 
Mass balance options: Track _, I 

Oscillation output options: lnstaneous _, I 
Discretization options: Use defaults _, I 
Number of grid points: 30 

Time step (yr): 0.00035 

Time steps per oscillation circle: 4 



OUTPUT 

PCB graph – after 30 years PCBs do not migrate through mixture layer (15% 
organoclay) 

 

 

 

Note: Model only allowed for PCB 1242 and PCB 80 to be shown. PCB 82 
behaves similar to PCB 80.  

  

I .,, 
'c. ., 
0 

Porewater Concent ration Profi les 
0 .,--------,--------.---------,---------,------;:_-:.-:.-:.-:.-:.c:.-:.-:.-:.-:.-:.-:.-:.-:..,--, 

10 

20 

30 

40 

Porewater concentration (µg/L) 

- PCB 1242 0.0 yr 

- PCB 1242 6.0 yr 

- PCB 1242 12.0 yr 

- PCB 1242 18 0 yr 

- PCB 1242 24.0 yr 

PCB 1242 30.0 yr 

PCB80 0.0 yr 

- PCB80 6.0 yr 

- PCB80 12.0 yr 

- PCB80 18.0 yr 

PCBBO 24.0 yr 

- PCBBO 30.0 yr 

250 



Additional Model run using max concentrations observed at Aerovox (MW15B) 

Aroclor 1242 = 82.8 PPB 

Aroclor 1254 = 11.8 PPB 

** VOC concentrations based off values from recent microwell groundwater 
sampling (Jacobs, 2017), Aroclor 1248 was not observed at a max concentration 
at MW15B, therefore the solubility value was used in the second model run. 

Aroclor 1248 = 52 PPB 

 

E 
:,!.. 

,s 
C. ., 
0 

Porewater Concent ration Profiles 
0 ~-------~------~~------~--------;:.-::.-=--=--=--=--=--=--=--=--=--=--=--=--=--.~ 

10 

20 

30 

40 

Porewater concentration (µg/L) 

- PCB 1242 0.0 yr 

- PCB 1242 6.0 yr 

- PCB 1242 12.0 yr 

- PCB 1242 18.0 yr 

- PCB 1242 24.0 yr 

PCB 1242 30.0 yr 

PCB80 0.0 yr 

- PCB80 6.0 yr 

- PCB80 12.0 yr 

- PCB80 18.0 yr 

PCB80 24.0 yr 

- PCB80 30.0 yr 



 

 

Appendix J 
Theoretical Pore Water Evaluation Calculations
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Appendix K 
Capping Model Data Assumptions and Values  



Aerovox Design Assumptions 

1. Molecular Weight (MW) 
PCB (1242) = 266.5 
PCB 80 (1248) =291.99 
PCB 82 (1254) =326.43 
TCE = 131.4 
Cis – 1,2 DCE = 96.94 
 

2. Log Octanol water partition coefficient (log Kow) – EPA (1996), GSI Environmental Database, 
ATSDR 

PCB 1242 = 5.6 
PCB 80 (1248) = 6.34 
PCB 82 (1254) = 6.5 
TCE = 2.4731 
Cis-1,2 DCE = 1.86 (assumed same as 1,2 DCE) 
Vinyl Chloride = 1.38 

3. Molecular diffusion coefficient (Dw) – CapSim model supplied PCB, TEXAS TCEQ tables 03/2017 
version, NJDEP Site Remediation program 06/2008 

PCB (1242) = 4.2E-6 
PCB 80 = 5.39E-6 
PCB 82 = 5.21 E-6 
TCE = 9.1E-6 
Cis – 1,2 DCE = 1.13x10-5 
 

4. Organic Carbon Partition Coefficient log(Koc) CapSim model supplied PCB, EPA (1996), Donald 
Mackay, Wan-Ying Shiu and Kuo-Ching Ma (2000).  Physical-Chemical Properties and 
Environmental Fate Handbook, Chapman & Hall/CRC netBBASE 

PCB (1242) = 5.61 
PCB 80 = 5.53 
PCB 82 = 5.3 
TCE = 1.9345 
Cis-1,2 DCE= 1.69 
 

5. Dissolved Organic Carbon Partition Coefficient log(Kdoc) CapSim model supplied PCB, Env Sci & 
Technology (2000, Burkhard – EPA NHEERL) Used Burkhardt equation  

PCB (1242) = 5.19 
PCB 80 = 4.1 
PCB 82 = 3.9    
TCE = 1.3766 
Cis-1,2 DCE= 0.76 



Cap Materials 

1. Porosity  
Sand = 0.4 (civil engineering PE handbook, 2003)    
Organoclay = 0.5 (CETCO)   
sand/organo clay = 0.422 (CapSim generated) – 15% organoclay be weight 
sand/organoclay = 0.428 (capSim generated) – 20% organocly by weight 
sediment (calculates from lab values) = 0.69 

2. Dry Bulk density (g/cm2) 
Sand = 1.602 (civil engineering PE handbook, 2003) 
Organoclay = 1 (CETCO) 
Sand/organoclay (15%) = 1.467 (CETCO) 
sand/organoclay (20%) = 1.428 (CETCO) 
sediment = 1.425 g/cm3 (median value from analytical data) 

3. Organic Carbon Fraction (ITRC, CETCO) 
Sand = 0.003 
Organoclay = 0.2 
Sand/organoclay (15%) = 0.03085 
Sand/organoclay (20%)= 0.0408 
Sediment = 0.08 (average % organic content determined by lab) 

CapSim Parameters 

Concentration – dissolved porewater concentration – using highest PCB concentration determined by 
Battelle (36.9 ppb) and greatest concentrations of TCE and CIS 1,2 from shallow piezometer (Jacobs). 

PCB (1242) = 12 ppb 
PCB 80 = 12 ppb 
PCB 82 = 12 ppb 
TCE = 150 ppb 
Cis-1,2 DCE= 11,000 ppb 

Bulk density – on dry basis (pcf) values from analytical results 

OL/ML = 88.98       
ML = 90.9                     
SP = 137.8              

Sorption Kinetics – first order decay times the porewater concentration 

PCB assumes PCB doesn’t breakdown – assumed half-life of 7 years = 0.142/yr 
TCE to cis 1,2 DCE    anaerobic half-life 1650 days = 0.221/yr 
Cis – 1,2 DCE to vinyl chloride        anaerobic half-life 2900 days = 0.125/yr 

Decay rates - ERDC  



Velocity – Darcy velocity calculated using lab provided k. 

K=2.3 E-6 cm/sec 
Max hydraulic gradient = 0.448 
Darcy flux= v = -K (Δh/Δl) = 1.0304E-6 cm/sec = 32.49 cm/yr 
Oscillation upwelling rates of 4 hours per day, based upon groundwater model and 
CapSim model documentation for tidally influenced  
Consolidation is included 
Consolidation = 25.91 cm (appr 0.85 ft) based on model run and hand calculations 
 Time to 90% consolidation – 0.8 years – calculated. 
 

Cap Layers: 

Bioturbation – 12 inches (30.38 cm) – medium sand – may require armoring – needs Lally model rerun. 

Confining Layer – 6 inches (15 cm) – 85% clean medium sand w/ 15% organoclay by weight 

Smoothing/sequestering layer – 6 inches (15 cm) medium sand  

Additional sand will be required to achieve initial elevation of -6ft, approximately 4,150 cu yds 



 

 

Appendix L 
Steady State Model Outputs  



STEADY-STATE CAP DESIGN MODEL
from Lampert and  Reible (2009)*
Version 4.11
6/6/2012

Contaminant Properties NOTES
Contaminant PCB 1242 @ solubility
Octanol-water partition coefficient, log K ow 5.6 ATSDR
Water Diffusivity, D w 4.2E-06 cm2/s

Active Cap Decay Rate, λ 1 0.00 yr-1 Conservatively assumed 0
Conventional Layer Decay Rate, λ 2 0.00 yr-1 Conservatively assumed 0

Sediment/Conventional Cap Properties
Contaminant Pore Water Concentration, C0 2.40E+02 ug/L
Conventional Cap layer fraction organic carbon, (f oc ) bio 0.003
Colloidal Organic Carbon Concentration, ρ DOC 0 mg/L Conservatively assumed 0
Darcy Velocity, V ( positive is upwelling) 32 cm/yr
Depositional Velocity, V dep (positive is deposition of sediments) 0 cm/yr Conservatively assumed 0
Conventional Cap Placed thickness 15 cm 6 inches sand
Conventional Cap Consolidation Depth 1 cm assumed consolidation of granular layer
Conventional Cap Layer Thickness 14 cm
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) G
Conventional Cap Layer Porosity, ε 0.4
Conventional Cap Layer Particle Density, ρ P 2.6 typical value for sand
Conventional Cap Layer Diffusion Coefficient 71 cm2/yr

Active Cap Properties

Instructions: This spreadsheet determines concentrations and fluxes in a two layer sediment cap at steady-
state, assuming advection, diffusion, dispersion, deposition/erosion, sorption onto colloidal organic matter, and 
boundary layer mass transfer. This is normally used to estimate migration through an active layer (lower layer) 
and a conventional cap layer (upper layer). This model does not consider a bioturbation layer! The deposition 
velocity is negative in the case of erosion, and is assumed to be constant and to have minimal effect on the 
thickness of the cap.  The cells in GREEN are input cells; these can be changed for the design of interest.  Cells 
in YELLOW are commonly used parameter estimates. These can be changed but note that physically unrealistic 
parameter values may result.  A second worksheet calculates the transient profiles for a semi-infinite case.  DO 
NOT CHANGE THE CELLS IN RED (or the spreadsheet will not function properly).  These are calculated values 
for model outputs.  The third worksheet title "array" allows the user to create an array of outputs for a given input 
(e.g., to study different compounds for a given site).



Active Cap Layer thickenss 15 cm 15% organiclay/85% medium sand
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) G
Active Cap consolidation depth 1 cm assumed consolidation of granular layer
Underlying sediment consolidation due to cap placement 21.3 cm calculated 0.7ft consolidation
Porosity, ε 0.422 calculated for sand/organoclay
Particle Density, ρ P 1.47 g/cm3

calculated for sand/organoclay
Active Layer Loading kg/m2/cm 8.4966 1.74 lb/ft2/cm
Kd in active layer 141514 L/kg calculated for sand/organoclay
Depth of Interest, z- from cap-water interface 0 cm
Fraction organic carbon at depth of interest, f oc (z) 0.001

Commonly Used Parameter Estimates
Organic Carbon Partition Coefficient, log K oc 5.15 log L/kg
Colloidal Organic Carbon Partition Coefficient, log K DOC 4.78 log L/kg
Boundary Layer Mass Transfer Coefficient, k bl 0.75 cm/hr
Dispersivity- active layer, α 1.00 cm (not allowed to be less than 1 cm)
Dispersivity- conventional layer 1.00 cm (not allowed to be less than 1 cm)
Active Cap Layer Diffusion/Dispersion Coeff., D 1 74 cm2/yr

Conventional cap Layer Diffusion/Dispersion Coeff., D 2 71 cm2/yr

Output
Pore Water Concentration at Depth, C(z) 1.167 ug/L
Loading at Depth, W(z) 165.2 ug/kg
Average Conventional Cap Layer Loading 85842 ug/kg
Flux to Overlying Water Column, J 76800 ug/m2/yr
Cap-Conventional Layer Interface Concentration, C bio /C 0,  C bio 99.82%
Cap-Water Interface Concentration, C bl /C 0, C bl 0.49%
Average Conventional Cap Concentration 84.25%
Characteristic Time to~1% of steady state, t adv/diff 14450.8 yr

Dimensionless Parameters
Active Cap Layer Peclet No., Pe 1 6.06
Active Cap Layer Damkohler No., Da 1 0.00
β = SQRT(Pe 1

2/4+Da 1 ) 3.03
Conventional Cap Layer Peclet No., Pe 2 6.31
Conventional Cap Layer Damkohler No., Da 2 0.00
γ  = SQRT(Pe 2

2 /4+Da 2 ) 3.153
Sherwood Number at Interface, Sh 1290.1



Other Parameters
Cap final thickness, h cap 28.00 cm 11.02355 inch
Active Cap Effective thickness (w/ot conventional layer, h eff ) 14 cm 5.511741 inch
Active Layer Retardation Factor, R 1 120239
Conventional Cap Layer Retardation Factor, R 2 663
Effective Advective Velocity, U 32.00 cm/yr (not allowed to be more negative than that which will offset diffusion)
Characteristic Advection Time-Active cap layer, t adv 52604.0 yr
Characteristic Diffusion Time-Active cap layer, t diff 19924.2 yr
Characteristic Reaction Time-Active cap layer, t decay infinity yr

*Lampert, D.J. and Reible, D.D.  2009.  “An Analytical Modeling Approach for Evaluation of Capping of 
Contaminated Sediments,” Soil & Sediment Contamination, 2009, 18(4):470-488.



STEADY-STATE CAP DESIGN MODEL
from Lampert and  Reible (2009)*
Version 4.11
6/6/2012

Contaminant Properties NOTES
Contaminant PCB 1248 @ solubility
Octanol-water partition coefficient, log K ow 6.34 ATSDR
Water Diffusivity, D w 5.4E-06 cm2/s

Active Cap Decay Rate,   0.00 yr-1 Conservatively assumed 0
Conventional Layer Decay Rate,   0.00 yr-1 Conservatively assumed 0

Sediment/Conventional Cap Properties
Contaminant Pore Water Concentration, C0 5.20E+01 ug/L
Conventional Cap layer fraction organic carbon, (f oc ) bio 0.003
Colloidal Organic Carbon Concentration,  DOC 0 mg/L Conservatively assumed 0
Darcy Velocity, V ( positive is upwelling) 32 cm/yr
Depositional Velocity, V dep (positive is deposition of sediments) 0 cm/yr Conservatively assumed 0
Conventional Cap Placed thickness 15 cm 6 inches sand
Conventional Cap Consolidation Depth 1 cm assumed consolidation of granular layer
Conventional Cap Layer Thickness 14 cm
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) G
Conventional Cap Layer Porosity,  0.4
Conventional Cap Layer Particle Density, ρ P 2.6 typical value for sand
Conventional Cap Layer Diffusion Coefficient 82 cm2/yr

Active Cap Properties
Active Cap Layer thickenss 15 cm 15% organoclay/85% medium sand

Instructions: This spreadsheet determines concentrations and fluxes in a two layer sediment cap at steady-state, 
assuming advection, diffusion, dispersion, deposition/erosion, sorption onto colloidal organic matter, and boundary 
layer mass transfer. This is normally used to estimate migration through an active layer (lower layer) and a 
conventional cap layer (upper layer). This model does not consider a bioturbation layer! The deposition velocity 
is negative in the case of erosion, and is assumed to be constant and to have minimal effect on the thickness of the 
cap.  The cells in GREEN are input cells; these can be changed for the design of interest.  Cells in YELLOW are 
commonly used parameter estimates. These can be changed but note that physically unrealistic parameter values 
may result.  A second worksheet calculates the transient profiles for a semi-infinite case.  DO NOT CHANGE THE 
CELLS IN RED (or the spreadsheet will not function properly).  These are calculated values for model outputs.  The 
third worksheet title "array" allows the user to create an array of outputs for a given input (e.g., to study different 
compounds for a given site).



Cap Materials -Granular (G) or Consolidated Silty/Clay (C) G
Active Cap consolidation depth 1 cm assumed consolidation of granular layer
Underlying sediment consolidation due to cap placement 21.3 cm calculated 0.7ft consolidation
Porosity,  0.422 calculated for sand/organoclay
Particle Density, ρ P 1.47 g/cm3 calculated for sand/organoclay
Active Layer Loading kg/m2/cm 8.4966 1.74 lb/ft2/cm
Kd in active layer 659204 L/kg calculated for sand/organoclay
Depth of Interest, z- from cap-water interface 0 cm
Fraction organic carbon at depth of interest, f oc (z) 0.001

Commonly Used Parameter Estimates
Organic Carbon Partition Coefficient, log K oc 5.82 log L/kg
Colloidal Organic Carbon Partition Coefficient, log K DOC 5.45 log L/kg
Boundary Layer Mass Transfer Coefficient, k bl 0.75 cm/hr
Dispersivity- active layer, α 1.00 cm (not allowed to be less than 1 cm)
Dispersivity- conventional layer 1.00 cm (not allowed to be less than 1 cm)
Active Cap Layer Diffusion/Dispersion Coeff., D 1 86 cm2/yr

Conventional cap Layer Diffusion/Dispersion Coeff., D 2 82 cm2/yr

Output
Pore Water Concentration at Depth, C(z) 0.253 ug/L
Loading at Depth, W(z) 166.8 ug/kg
Average Conventional Cap Layer Loading 84165 ug/kg
Flux to Overlying Water Column, J 16640 ug/m2/yr
Cap-Conventional Layer Interface Concentration, C bio /C 0,  C bio 99.58%
Cap-Water Interface Concentration, C bl /C 0, C bl 0.49%
Average Conventional Cap Concentration 81.84%
Characteristic Time to~1% of steady state, t adv/diff 60289.7 yr

Dimensionless Parameters
Active Cap Layer Peclet No., Pe 1 5.22
Active Cap Layer Damkohler No., Da 1 0.00
 = SQRT(Pe 1

2/4+Da 1 ) 2.61
Conventional Cap Layer Peclet No., Pe 2 5.46
Conventional Cap Layer Damkohler No., Da 2 0.00
  = SQRT(Pe 2

2 /4+Da 2 ) 2.728
Sherwood Number at Interface, Sh 1116.3

Other Parameters
Cap final thickness, h cap 28.00 cm 11.02361 inch



Active Cap Effective thickness (w/ot conventional layer, h eff ) 14 cm 5.511796 inch
Active Layer Retardation Factor, R 1 560100
Conventional Cap Layer Retardation Factor, R 2 3085
Effective Advective Velocity, U 32.00 cm/yr (not allowed to be more negative than that which will offset diffusion)
Characteristic Advection Time-Active cap layer, t adv 245043.0 yr
Characteristic Diffusion Time-Active cap layer, t diff 79963.8 yr
Characteristic Reaction Time-Active cap layer, t decay infinity yr

*Lampert, D.J. and Reible, D.D.  2009.  “An Analytical Modeling Approach for Evaluation of Capping of 
Contaminated Sediments,” Soil & Sediment Contamination, 2009, 18(4):470-488.



STEADY-STATE CAP DESIGN MODEL
from Lampert and  Reible (2009)*
Version 4.11
6/6/2012

Contaminant Properties NOTES
Contaminant PCB 1254
Octanol-water partition coefficient, log K ow 6.5 ATSDR
Water Diffusivity, D w 5.2E-06 cm2/s

Active Cap Decay Rate,   0.00 yr-1 Conservatively assumed 0
Conventional Layer Decay Rate,   0.00 yr-1 Conservatively assumed 0

Sediment/Conventional Cap Properties
Contaminant Pore Water Concentration, C0 1.20E+01 ug/L
Conventional Cap layer fraction organic carbon, (f oc ) bio 0.003
Colloidal Organic Carbon Concentration,  DOC 0 mg/L Conservatively assumed 0
Darcy Velocity, V ( positive is upwelling) 32 cm/yr
Depositional Velocity, V dep (positive is deposition of sediments) 0 cm/yr Conservatively assumed 0
Conventional Cap Placed thickness 15 cm 6 inches sand
Conventional Cap Consolidation Depth 1 cm assumed consolidation of granular layer
Conventional Cap Layer Thickness 14 cm
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) G
Conventional Cap Layer Porosity,  0.4
Conventional Cap Layer Particle Density, ρ P 2.6 typical value for sand
Conventional Cap Layer Diffusion Coefficient 80 cm2/yr

Active Cap Properties
Active Cap Layer thickenss 15 cm 15% organoclay/85% medium sand

Instructions: This spreadsheet determines concentrations and fluxes in a two layer sediment cap at steady-
state, assuming advection, diffusion, dispersion, deposition/erosion, sorption onto colloidal organic matter, and 
boundary layer mass transfer. This is normally used to estimate migration through an active layer (lower layer) 
and a conventional cap layer (upper layer). This model does not consider a bioturbation layer! The deposition 
velocity is negative in the case of erosion, and is assumed to be constant and to have minimal effect on the 
thickness of the cap.  The cells in GREEN are input cells; these can be changed for the design of interest.  Cells 
in YELLOW are commonly used parameter estimates. These can be changed but note that physically unrealistic 
parameter values may result.  A second worksheet calculates the transient profiles for a semi-infinite case.  DO 
NOT CHANGE THE CELLS IN RED (or the spreadsheet will not function properly).  These are calculated values 
for model outputs.  The third worksheet title "array" allows the user to create an array of outputs for a given input 
(e.g., to study different compounds for a given site).



Cap Materials -Granular (G) or Consolidated Silty/Clay (C) G
Active Cap consolidation depth 1 cm assumed consolidation of granular layer
Underlying sediment consolidation due to cap placement 21.3 cm calculated 0.7ft consolidation
Porosity,  0.422 calculated for sand/organoclay
Particle Density, ρ P 1.47 g/cm3 calculated for sand/organoclay
Active Layer Loading kg/m2/cm 8.4966 1.74 lb/ft2/cm
Kd in active layer 919390 L/kg calculated for sand/organoclay
Depth of Interest, z- from cap-water interface 0 cm
Fraction organic carbon at depth of interest, f oc (z) 0.001

Commonly Used Parameter Estimates
Organic Carbon Partition Coefficient, log K oc 5.96 log L/kg
Colloidal Organic Carbon Partition Coefficient, log K DOC 5.59 log L/kg
Boundary Layer Mass Transfer Coefficient, k bl 0.75 cm/hr
Dispersivity- active layer, α 1.00 cm (not allowed to be less than 1 cm)
Dispersivity- conventional layer 1.00 cm (not allowed to be less than 1 cm)
Active Cap Layer Diffusion/Dispersion Coeff., D 1 84 cm2/yr

Conventional cap Layer Diffusion/Dispersion Coeff., D 2 80 cm2/yr

Output
Pore Water Concentration at Depth, C(z) 0.058 ug/L
Loading at Depth, W(z) 53.7 ug/kg
Average Conventional Cap Layer Loading 27208 ug/kg
Flux to Overlying Water Column, J 3840 ug/m2/yr
Cap-Conventional Layer Interface Concentration, C bio /C 0,  C bio 99.62%
Cap-Water Interface Concentration, C bl /C 0, C bl 0.49%
Average Conventional Cap Concentration 82.21%
Characteristic Time to~1% of steady state, t adv/diff 85434.9 yr

Dimensionless Parameters
Active Cap Layer Peclet No., Pe 1 5.33
Active Cap Layer Damkohler No., Da 1 0.00
 = SQRT(Pe 1

2/4+Da 1 ) 2.67
Conventional Cap Layer Peclet No., Pe 2 5.57
Conventional Cap Layer Damkohler No., Da 2 0.00
  = SQRT(Pe 2

2 /4+Da 2 ) 2.785
Sherwood Number at Interface, Sh 1139.5

Other Parameters
Cap final thickness, h cap 28.00 cm 11.02361 inch



Active Cap Effective thickness (w/ot conventional layer, h eff ) 14 cm 5.5118 inch
Active Layer Retardation Factor, R 1 781170
Conventional Cap Layer Retardation Factor, R 2 4303
Effective Advective Velocity, U 32.00 cm/yr (not allowed to be more negative than that which will offset diffusion)
Characteristic Advection Time-Active cap layer, t adv 341761.0 yr
Characteristic Diffusion Time-Active cap layer, t diff 113910.8 yr
Characteristic Reaction Time-Active cap layer, t decay infinity yr

*Lampert, D.J. and Reible, D.D.  2009.  “An Analytical Modeling Approach for Evaluation of Capping of 
Contaminated Sediments,” Soil & Sediment Contamination, 2009, 18(4):470-488.
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NEWPARK: THE WORLDWIDE LEADER IN TEMPORARY ROAD &
JOBSITE CONSTRUCTION TECHNOLOGY FOR MORE THAN FIVE DECADES

NEWPARK: THE WORLDWIDE LEADER IN TEMPORARY ROAD &
JOBSITE CONSTRUCTION TECHNOLOGY FOR MORE THAN FIVE DECADES

The Path of Innovation is Paved with DURA-BASE



BERMS
Aid in management 
of any possible spills 
on work platform and 
keeps debris off site.

TREAD PATTERN 
Design improves 
traction for load-
bearing vehicles and 
heavy equipment.

LINER PROTECTION
Superior protection 
provided by mats to 
minimize aggregate on 
site, thus saving cost.

RAMPS
Provide entry points 
for vehicles and 
controls traffic flow on 
work platform.

OVERLAP LIP 
Helps interlock 
each mat forming 
a continuous work 
surface.

Specialized Features

URA-BASE Advanced-Composite Mats – a flagship product of Newpark Mats & Integrated Services – 
provides safe, cost-effective access and diverse applications in extreme environments. Our mat system has 
been proven to be invaluable for use in a number of industries including oil & gas, utilities, construction, 

petrochemical, pipelines and many more.
D

Each individual mat measures 8’ x 14’ x 4” thick (2.44m x 4.27m x 10.2cm)
and weighs approximately 1,000 lbs (454kg).*  

PIN EXTRACTOR
Removes the pin once 
unlocked.

SAFETY BARRIER 
FENCING SYSTEM 
Offers protection from 
unintentionally entering 
or exiting the jobsite.

T-WRENCH
Locks and unlocks each 
pin when turned 90˚.

POSITIONING BAR
Aligns and adjusts mat 
holes prior to insertion 
of locking pin.

ROAD MARKER 
SYSTEM 
Used for directions, 
warnings, restrictions 
or other information.

LOCKING PIN
Inserted into mat and 
turned 90˚ to lock into 
position. MUD CAP
Keeps locking pin hex-
nuts clear of dirt and 
debris.

PINHOLE PLUG
Inserted into unused 
holes to significantly 
reduce mud flowback 
onto the mat surface.

FLEXIBILITY
Follows surface 
contours.

SPACER SUPPORT 
Slides under edge 
of mat for added 
support.

REFLECTORS
Help guide traffic 
during nighttime 
activities.

MUD 
CAP

LOCKING 
PIN

 *All published measurements and weights are nominal.
Mats can support compressive loads up to 600 lbs. per square inch.



New TURNING MAT COMPONENT 
gives personnel and equipment 
a solid work platform to perform 
maintenance around storage tanks 
and other circular areas.

DURA-BASE vs Wood
Transportation Comparison

Compare          DURA-BASE             Wood
 Weight per Mat 1000 lbs. (454 kg) Between 2200 lbs.
   and 2800 lbs.

 Flatbed Truckload Capacity 46 DURA-BASE Mats per load 20 wood mats per load

 If 1500 mats required 33 truckloads of DURA-BASE mats 84 truckloads of wood mats
 for location would be needed for site would be needed for same location

Net Results Are Substantial Transport Cost Savings

The proprietary DURA-BASE formulation 
integrates UV protection and static dissipation. The 
welded design provides a single piece sealed mat, which 
eliminates weight gain from water contaminants. This, in turn, 

prevents environmental risks from cross-contamination 
threats like club root, raspberry crazy ants, soybean cyst 

and others. All DURA-BASE mats are recyclable, and have one 
of the lowest carbon footprints of any mat product. Newpark supports 
sustainability and environmental responsibility by offering a buy-back program 
and mat recycling at our Carencro, Louisiana facility. 

Rugged.
Reusable.
Recyclable.

RADIO-FREQUENCY 
IDENTIFICATION
(RFID) TAG 
Built into each 
manufactured mat
for the purpose
of tracking.



Industry-leading Logistics at Less Cost 
DURA-BASE is engineered to provide a stable work 
platform or access roads regardless of weather or difficult 
terrain. This rugged mat system provides ground protection 
and stability on almost any surface from sand to muskeg, 
tundra, mud, tidal marsh, native prairie, permafrost, 
wetlands or other environmentally sensitive areas. 

Grapple Truck
With this specialized 
vehicle, our mats can be 
both transported and 
laid from a single vehicle, 
thus reducing traffic at 
the jobsite.

Delivery
Cover 4,186 sq ft 
with one truckload 
(46 DURA-BASE 
mats) and save on 
transportation cost.

UTILITIES

DURA-BASE 
provided a stable 
platform for this 
utility project

Forklift
Easy to stack, move and place 
mats using a  forklift, loader or 
other similar equipment.

, 1 -



OIL & GAS

Drill site staging in Louisiana swamp

Equipment inspection 
on solid mat surface

Rigging up on DURA-BASE mats

Temporary road to rig platform

All-weather work surface for drilling operations



PIPELINE

CONSTRUCTION MILITARY SUPPORT

Construction Site Concrete Pour
Highway construction job site

Directional drilling under Mississippi River

Temporary mat road used
during pipeline construction

Chinook Landing PadCrane supported by our mats during pile driving project

Pig tracking operation on solid work pad



T-REX Mat Cleaning SystemTM

Our T-REX Mat Cleaning System is precision engineered to clean DURA-BASE Advanced-Composite Mats with 
unparalleled speed and efficiency, vastly reducing turn-around times and cleaning cost. The T-REX is fully automated 
and can operate around the clock. Its advanced capability 
is designed to tackle even the toughest oil and synthetic 
contaminants in one pass. And unlike power washing, there is no 
worry about how long jobs may actually take – so you can know 
your true cost up front.

Additional Services
Oilfield site construction including dirt hauling, grading and drainage, DURA-BASE mat 
transportation, installation and removal, pile driving and temporary jobsite bridge building. 
Ask your Newpark mat representative about these and other services.

Heavy Hauling Specialty Projects

(Top Left) DURA-BASE mats were used as a 
temporary pathway to move the Space Shuttle 
Endeavor to California Science Center at 
Exhibition Park.

(Top Right) This huge production vessel was 
successfully transported on a road constructed 
of DURA-BASE mats. 

(Bottom Left) This 700 ton U-505 German 
submarine, a National Historic Landmark, was 
moved with assistance on a DURA-BASE mat 
road to its permanent location at the Chicago 
Museum of Science & Industry.

(Bottom Right) DURA-BASE mats played a 
critical role during the heavy haul transport 
of this 3,300 ton section of Mississippi River 
Bridge near Hastings, Minnesota.

HEAVY HAUL



A Product of                                                 The Worldwide Leader In Temporary Road and Jobsite Construction Technology For More Than Five Decades

HOUSTON  9320 Lakeside Blvd., Suite 100 • The Woodlands, TX 77381 • Office: (281) 362-6800 • Fax: (281) 362-6801

CARENCRO  2900 Hwy 93 • Carencro, LA 70520 • Plant: (337) 896-8976 • Fax: (337) 896-1971

1-877-MAT-ROAD (1-877-628-7623) • MatSales@Newpark.com

www.newpark.com

New Research & Development Complex
The 50,000 sq ft manufacturing plant expansion along with our research and development facility 

allow us to meet the growing demands for our domestic and international customers.

Out-matting the competition one innovation at a time.

06/13/2017

DURA-BASE. 
ADVANCEl>-COMPOSITE MAT SYSTEM"' 



*All measurements and weights are nominal.

(281) 362-6800.

Houston: 9320 Lakeside Blvd., Ste. 100 • The Woodlands, TX 77381 • (281) 362-6800 • Fax: (281) 362-6801
Carencro: 2900 Hwy 93 • Carencro, LA 70520 • (337) 896-8976 • Fax: (337) 896-1971

www.NewparkMats.com

General Specifications

Overall Dimensions (Large Mat): 8' x 14' x 4" (2.44m x 4.27m x 10.2cm)
Surface Dimensions (Large Mat): 7' x 13' (2.13m x 3.96m)

Weight (Large Mat): 1000 lbs. (454kg)

Overall Dimensions (Small Mat): 8' x 7'6" x 4" (2.44m x 2.29m x 10.2cm)
Surface Dimensions (Small Mat): 7' x 6'6" (2.13m x 1.98m)

Weight (Small Mat): 550 lbs. (249kg)

Material (primary): High Density Polyethylene 
Coefficient of Friction (neoprene on wet mat): 0.6

Performance Data Sheet 

DURA-BASE® 
ADVANCED-COMPOSITE MAT SYSTEM 

In an effort to establish performance standards and to explore 
feasibility for new applications, Newpark Mats & Integrated 
Services (NMIS) has designed and conducted numerous tests 
with the DURA-BASE® Composite Mat System. The results viewed 
by NMIS as most significant are presented in abbreviated form 
in this document. Anyone having questions regarding the data 
presented, or issues not addressed here, may contact NMIS at 

Strength 
Testing has demonstrated mat tolerance to extreme deflection 
while maintaining high load bearing capacity in pure bending 
[span = 4 feet (1 .2m)). Pure compressive load capacity is 
approximately 600 psi (40 kg/cm2). Compressive loads in excess 
of 1000 psi (70 kg/cm2) have been observed in laboratory tests. 
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NMIS routinely utilizes the mats for unpermitted 
loads over subgrades of 2 CSR and above. 

Traffic 
Traffic tests on differing soil conditions have shown the mats to 
be suitable for an average expected life in excess of 15 years. 
Fatigue tests have shown no appreciable damage at 60,000 
cycles (6 inch (15cm) deflection of 8 foot (2.5ml span). 

Static Dissipation 
Plastics, left untreated, exhibit poor electrical conductivity. 
This condition, when present in mat material, can lead to 
a buildup of static charge on the plastic or personnel and 
result in arcing (mild shock). The DURA-BASE® Composite 
Mats contain an additive that combines with the plastic and 
increases the conductivity so a charge may rapidly dissipate, 
virtually eliminating the potential for static buildup. 

Tests have shown the mat surface conductivity to be 
approximately 10e8 Ohms. The upper limit for a dissipative 
material is 10e10 Ohms. Field tests have shown the dissipative 
properties of the composite mat to be equivalent to those of 
wooden mats. 

Temperature Effects 
lzod impact tests were conducted to determine the effect of low 
temperature on material toughness. The results show a transition 
between -40°F and -4°F (-40°C and -20°C) where the material 
toughness begins to drop off. All specimens tested above -99°F 
(-72°C) exhibited signs of ductile failure. The graph presented 
here shows the impact results relative to room temperature. The 
impact strength at room temperature of 72°F (22°C) is 2,509 ft-lb/in 
(134 J/m). DURA-BASE® mats have been successfully employed in 
environments where -30°F (-34.4°C) temperatures were observed 
for an extended period of time. 

o~--~--~--~--~--~ 
-150°F -100°F 
-101 °C -73"C 

-50°f 
-46°C 

0°F 
-l8°C 

Temperature 

50°f 
l0"C 

100°F 
38°C 
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Mirafi® 135N     

 
 
Mirafi® 135N is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position.  
Mirafi® 135N is inert to biological degradation and resists naturally encountered chemicals, 
alkalis, and acids.   
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).   

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 80 (356) 80 (356) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 30 (134) 30 (134) 
CBR Puncture Strength ASTM D6241 lbs (N) 175 (79) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 50 (0.30) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 2.1 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 155 (6315) 

   Minimum Test Value 
UV Resistance (at 500 hours)  ASTM D4355 % strength retained 70 

 

Physical Properties Unit Roll Sizes 
Roll Dimensions (width x length) ft (m) 12.5 x 360 (3.8 x 110) 15 x 360 (4.5 x 110) 

Roll Area yd2 (m2) 500 (418) 600 (502) 
 

 
 
 
 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate disclaims 
any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or 
fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information furnished herewith.  
This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                    Copyright © 2015 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 140NL     
 

 
Mirafi® 140NL is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position.  
Mirafi® 140NL is inert to biological degradation and resists naturally encountered 
chemicals, alkalis, and acids.  
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).  NTPEP Listed 
 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 90 (401) 90 (401) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 40 (178) 40 (178) 
CBR Puncture Strength ASTM D6241 lbs (N) 250 (1113) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 50 (0.30) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 2.0 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 145 (5907) 

   Minimum Test Value 
UV Resistance (at 500 hours)  ASTM D4355 % strength retained 70 

 

Physical Properties Unit Roll Sizes 
Roll Dimensions (width x length) ft (m) 12.5 x 360 (3.8 x 110) 15 x 360 (4.57 x 110) 

Roll Area yd2 (m2) 500 (418) 600 (502) 
 
 
 
 
  
 
 
 

 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate disclaims 
any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or 
fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information furnished herewith.  
This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                        Copyright © 2015 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 140NC     
 

 
Mirafi® 140NC is a needlepunched nonwoven geotextile composed of polypropylene 
fibers, which are formed into a stable network such that the fibers retain their relative 
position.  Mirafi® 140NC is inert to biological degradation and resists naturally encountered 
chemicals, alkalis, and acids.   
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).   NTPEP Listed  
 

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 100 (445) 100 (445) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 45 (200) 45 (200) 
CBR Puncture Strength ASTM D6241 lbs (N) 250 (1113) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 70 (0.212) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 2.0 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 140 (5704) 

   Minimum Test Value 
UV Resistance (at 500 hours)  ASTM D4355 % strength retained 70 
 

Physical Properties Unit Roll Sizes 
Roll Dimensions (width x length) ft (m) 12.5 x 360 (3.8 x 110) 15 x 360 (4.57 x 110) 

Roll Area yd2 (m2) 500 (418) 600 (502) 
 

 
 
 

 
 
 
 
 
 
 

 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate disclaims 
any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or 
fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information furnished herewith.  
This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                          Copyright © 2015 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 140N is a nonwoven geotextile composed of polypropylene fibers, which are 
formed into a stable network such that the fibers retain their relative position.  Mirafi® 140N 
is inert to biological degradation and resists naturally encountered chemicals, alkalis, and 
acids.  Mirafi® 140N meets AASHTO M288 Class 3 for Elongation > 50%. 
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).  NTPEP Listed 
 

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 120 (534) 120 (534) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 50 (223) 50 (223) 
CBR Puncture Strength ASTM D6241 lbs (N) 310 (1380) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 70 (0.212) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 1.7 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 135 (5500) 

   Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 

 

 

Physical Properties Unit Roll Sizes 
Roll Dimensions (width x length) ft (m) 12.5 x 360 (3.8 x 110) 15 x 360 (4.5 x 110) 

Roll Area yd2 (m2) 500 (418) 600 (502) 
 
 
 
 
 

 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                        Copyright © 2015 Nicolon Corporation.  All Rights Reserved. 
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Mirafi® 150N     
 

 
Mirafi® 150N is a needlepunched nonwoven geotextile composed of polypropylene 
fibers, which are formed into a stable network such that the fibers retain their relative 
position.  Mirafi® 150N is inert to biological degradation and resists naturally encountered 
chemicals, alkalis, and acids.   
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).   
 

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 135 (601) 135 (601) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 55 (245) 55 (245) 
CBR Puncture Strength ASTM D6241 lbs (N) 350 (1558) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 70 (0.212) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 1.4 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 108 (4400) 

   Minimum Test Value 
UV Resistance (at 500 hours)  ASTM D4355 % strength retained 70 

 

 

Physical Properties Unit Roll Sizes 
Roll Dimensions (width x length) ft (m) 15 x 300 (4.57 x 91.4) 

Roll Area yd2 (m2) 500 (418) 
 
 
 
 
 
 
 
 

Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                        Copyright © 2015 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 160N is a nonwoven geotextile composed of polypropylene fibers, which are 
formed into a stable network such that the fibers retain their relative position.  Mirafi® 
160N is inert to biological degradation and resists naturally encountered chemicals, 
alkalis, and acids.  Mirafi® 160N meets AASHTO M288 Class 2 for Elongation > 50%. 
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).  NTPEP Listed    

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 160 (712) 160 (712) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 60 (267) 60 (267) 
CBR Puncture Strength ASTM D6241 lbs (N) 410 (1825) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 70 (0.212) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 1.5 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 110 (4481) 

   Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 

 

Physical Properties Unit Roll Size 
Roll Dimensions (width x length) ft (m) 15 x 300 (4.5 x 91) 

Roll Area   yd2 (m2) 500 (418) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                    Copyright © 2015 Nicolon Corporation.  All Rights Reserved. 
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Mirafi® 170N     
 

 
Mirafi® 170N is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position.  
Mirafi® 170N is inert to biological degradation and resists naturally encountered chemicals, 
alkalis, and acids.   
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).  NTPEP Listed  
 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 180 (801) 180 (801) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 75 (334) 75 (334) 
CBR Puncture Strength ASTM D6241 lbs (N) 450 (2003) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 70 (0.212) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 1.4 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 105 (4278) 

   Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 

 

Physical Properties Unit Roll Size 
Roll Dimensions (width x length) ft (m) 15 x 300 (4.5 x 91) 

Roll Area yd2 (m2) 500 (418) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate disclaims 
any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or 
fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information furnished herewith.  
This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                        Copyright © 2015 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 180N is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position.  
Mirafi® 180N is inert to biological degradation and resists naturally encountered 
chemicals, alkalis, and acids.  Mirafi® 180N meets AASHTO M288 Class 1 for Elongation 
> 50%. 
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).  NTPEP Listed 
 

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 205 (912) 205 (912) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 80 (356) 80 (356) 
CBR Puncture Strength ASTM D6241 lbs (N) 500 (2224) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 80 (0.18) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 1.4 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 95 (3870) 

   Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 
 

Physical Properties Unit Roll Sizes 
Roll Dimensions (width x length) ft (m) 12.5 x 360 (3.8 x 110) 15 x 300 (4.57 x 91.4) 

Roll Area yd2 (m2) 500 (418) 
 
 
 
 
 
 

 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
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Mirafi® 180NC 
 

Mirafi® 180NC is a needlepunched nonwoven geotextile composed of polypropylene 
fibers, which are formed into a stable network such that the fibers retain their relative 
position.  Mirafi® 180NC is inert to biological degradation and resists naturally 
encountered chemicals, alkalis, and acids.   
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).   
 

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Weight ASTM D5261 oz/yd2 (g/m2) 7.5 (254) 
Grab Tensile Strength ASTM D4632 lbs (N) 205 (912) 205 (912) 

Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 80 (356) 80 (356) 
CBR Puncture Strength ASTM D6241 lbs (N) 550 (2447) 

 Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 70 (0.212) 

 Minimum Roll Value 
Permittivity ASTM D4491 sec-1 1.0 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 70 (2852) 

 Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 

 

 

Physical Properties Unit Roll Sizes 
Roll Dimensions (width x length) ft (m) 12.5 x 360 (3.8 x 110) 15 x 300 (4.57 x 91.4) 

Roll Area yd2 (m2) 500 (418) 
 
 

 
 
 
 
 

Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                      Copyright © 2014 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 1100N     
 
Mirafi® 1100N is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position.  
Mirafi® 1100N is inert to biological degradation and resists naturally encountered 
chemicals, alkalis, and acids.   
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).   
 

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 250 (1113) 250 (1113) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 100 (445) 100 (445) 
CBR Puncture Strength ASTM D6241 lbs (N) 700 (3115) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 100 (0.15) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 0.8 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 75 (3056) 

   Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 

 

Physical Properties Unit Roll Size 
Roll Dimensions (width x length) ft (m) 15 x 300 (4.57 x 91.4) 

Roll Area yd2 (m2) 500 (418) 
 

 
 
 
 
 
 
 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate disclaims 
any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or 
fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information furnished herewith.  
This document should not be construed as engineering advice. 
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Mirafi® 1100NC     
 
Mirafi® 1100NC is a needlepunched nonwoven geotextile composed of polypropylene 
fibers, which are formed into a stable network such that the fibers retain their relative 
position.  Mirafi® 1100NC is inert to biological degradation and resists naturally 
encountered chemicals, alkalis, and acids.   
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).   
 

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Weight ASTM D5261 oz/yd2 (g/m2) 9.5 (322) 
Grab Tensile Strength ASTM D4632 lbs (N) 250 (1113) 250 (1113) 

Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 90 (401) 90 (401) 
CBR Puncture Strength ASTM D6241 lbs (N) 600 (2670) 

   Maximum Opening Size 
Apparent Opening Size (AOS)1 ASTM D4751 U.S. Sieve (mm) 70 (0.212) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 0.7 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 65 (2648) 

   Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 
 

Physical Properties Unit Roll Size 
Roll Dimensions (width x length) ft (m) 15 x 300 (4.57 x 91.4) 

Roll Area yd2 (m2) 500 (418) 
Estimated Roll Weight lb (kg) 320 (145) 

 
 
 
 
 
 
 
 
 
 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                     Copyright © 2014 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 1100NPA 
   
 
Mirafi® 1100NPA is a needlepunched nonwoven geotextile composed of polypropylene 
fibers, which are formed into a stable network such that the fibers retain their relative 
position.  Mirafi® 1100NPA is inert to biological degradation and resists naturally 
encountered chemicals, alkalis, and acids.  
 
TenCate Geosynthetics Americas Laboratories are accredited by and Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).  NTPEP 

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 270 (1202) 270 (1202) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 100 (445) 100 (445) 

Puncture Strength1 ASTM D4833 lbs (N) 100 (445) 
CBR Puncture Strength ASTM D6241 lbs (N) 700 (3115) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 100 (0.15) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 0.8 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 75 (3056) 

   Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 

 

1 ASTM D4833 has been replaced with ASTM D6241 

 

Physical Properties Unit Roll Size 
Roll Dimensions (width x length) ft (m) 15 x 300 (4.5 x 91) 

Roll Area yd2 (m2) 500 (418) 
 
 
 
 

  
 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate disclaims 
any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or 
fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information furnished herewith.  
This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                        Copyright © 2015 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 1120N     
 
Mirafi® 1120N is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position.  
Mirafi® 1120N is inert to biological degradation and resists naturally encountered 
chemicals, alkalis, and acids.   
 
TenCate Geosynthetics Americas Laboratories are Geosynthetic Accreditation Institute – 
Laboratory Accreditation Program (GAI-LAP).   

 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 300 (1335) 300 (1335) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 115 (512) 115 (512) 
CBR Puncture Strength ASTM D6241 lbs (N) 800 (3560) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 100 (0.15) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 0.8 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 65 (2648) 

   Minimum Test Value 
UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 

 

Physical Properties Unit Roll Size 
Roll Dimensions (width x length) ft (m) 15 x 300 (4.57 x 91.4) 

Roll Area yd2 (m2) 500 (418) 
 
 
 
 
 
 
 
 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation                                                      Copyright © 2015 Nicolon Corporation. All Rights Reserved. 
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Mirafi® 1160N   
 
Mirafi® 1160N is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position.  
Mirafi® 1160N is inert to biological degradation and resists naturally encountered 
chemicals, alkalis, and acids. 
 
TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP). 
 

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 380 (1691) 380 (1691) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 140 (623) 140 623) 
CBR Puncture Strength ASTM D6241 lbs (N) 1025 (4561) 

   Minimum Roll Value 
Permittivity ASTM D4491 sec-1 0.7 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 50 (2037) 

   Maximum Opening Size 
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 100 (0.15) 

   Minimum Test Value 

UV Resistance (at 500 hours) ASTM D4355 % strength retained 70 
 

 

Physical Properties Unit Roll Size 

Roll Dimensions (width x length) ft  
(m) 

 15 x 150 
(4.57 x 46) 

15 x 300 
(4.57 x 91.4) 

Roll Area yd2 (m2) 250 (209) 500 (418) 
 

 
 

 

 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.                                                  Copyright © 2015 Nicolon Corporation. All Rights Reserved. 
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Mirafi® N-Series Nonwoven Polypropylene Geotextiles
for Soil Separation and Drainage

Protective & Outdoor Fabrics

Aerospace Composites

Armour Composites

Geosynthetics

Industrial Fabrics

Synthetic Grass

TenCate develops and produces materials
that function to increase performance,
reduce costs and deliver measurable results
by working with our customers to provide
advanced solutions.

The Difference Mirafi® N-Series Nonwoven
Geotextiles Make:

• Construction. Mirafi® N-Series polypro-
pylene nonwoven geotextiles easily con-
form to the ground or trench surface for
trouble free installation.

• Strength. Mirafi® N-Series geotextiles
withstand installation stresses with high
puncture and tear resistance.

• Drainage. High permittivity properties pro-
vide high water flow rates while providing
excellent soil retention.

• Environmental. Mirafi® N-Series geotex-
tiles are chemically stable in a wide range
of aggressive environments.

• Cost Effective. Mirafi® N-Series geotex-
tiles provide economical solutions to many
civil engineering applications including a
cost effective alternative to graded aggre-
gate filters.

APPLICATIONS
Mirafi® N-Series nonwoven geotextiles are
used in a wide variety of applications includ-
ing soil separation and drainage applications.
Lightweight nonwovens are predominantly
used for subsurface drainage applications
along highways, within embankments, under
airfields, and athletic fields. For these drain-
age structures to be effective, they must
have a properly designed protective filter.

Mirafi® N-Series nonwoven geotextiles elimi-
nates the challenge of determining the
aggregate gradation required to match soil
conditions, finding a convenient and econom-
ical source of a specific aggregate, transport-
ing and placing graded aggregate, and assur-
ing that the constructed in-place drainage
system provides effective filter performance.

Heavyweight nonwovens are used in critical
subsurface drainage systems, soil separa-
tion, permanent erosion control, and
geomembrane liner protection within land-
fills. These geotextiles provide the required
strength and abrasion resistance to with-
stand installation and application stresses to 
create an effective, long term drainage solu-
tion.

INSTALLATION GUIDELINES*
French and Trench Drains Geosynthetic Placement
Cut geosynthetic to proper width prior to
placement. Width should be enough to con-
form to the trench perimeter with at least a
6in (15cm) top overlap. Place the geosynthe-
tic roll over the trench, and unroll enough
geosynthetic that the geosynthetic can be
placed down into the trench. Anchor the
edges of the geosynthetic with heavy objects
to prevent the geosynthetic from falling into
the trench. Where overlaps are necessary
between rolls, allow for 3 ft (1m) overlap
from the upstream to the downstream roll.

* These guidelines serve as a general basis for installation.
Detailed instructions are available from your TenCate® rep-
resentative.

Mirafi® N-Series Nonwoven Geotextiles
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Mirafi® N-Series Nonwoven Polypropylene Geotextiles
for Soil Separation and Drainage

365 South Holland Drive
Pendergrass, GA 30567

Tel  800 685 9990
Tel  706 693 2226

Fax  706 693 4400
www.mirafi.com

Mirafi® N-Series Nonwoven Geotextiles

Cut-off/Interceptor Drain Along a Roadway
Or Another Critical Structure

French Drain Without Pipe Liner Protection Within a Landfill
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TenCate Geosynthetics Americas assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser. TenCate Geosynthetics Americas disclaims any and all
express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a course of dealing
or usage of trade as to any equipment, materials, or information furnished herewith. This document should not be construed as engineering advice. 

Mirafi® is a registered trademark of Nicolon Corporation. © 2016 Nicolon Corporation. All Rights Reserved.
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ACCREDITEDACCREDITED
LABORATORYLABORATORY
   GAI-LAP-25-97GAI-LAP-25-97

ISO 9001 FM 61026

Property / Test Method                   Units                140NL         140NC         140N            160N           170N           180N        1100N       1120N        1160N

MECHANICAL PROPERTIES                                                                                                       Minimum Average Roll Value
Grab Tensile Strength

ASTM D4632
Strength                                                 lbs (N)                   90 (401)              100 (445)            120 (534)             160 (712)           180 (801)           205 (912)        250 (1113)       300 (1335)        380 (1691)    
Elongation                                              %                          50                   50                    50                    50                  50                   50                50                 50                  50

Trapezoid Tear Strength                         lbs                        40                   45                    50                    60                  75                   80                100               115                140
ASTM D4533                                          (N)                        (178)               (200)                (223)                (267)              (334)               (356)            (445)             (512)              (623)

CBR Puncture Strength                          lbs                        250                 250                  310                  410                450                 500              700               800                1025
ASTM D6241                                          (N)                        (1113)             (1113)              (1380)              (1825)            (2003)             (2224)          (3115)           (3560)            (4561)

HYDRAULIC PROPERTIES

                                                                                                                                                                 Maximum Opening Size

Apparent Opening Size (AOS)              US Sieve              50                   70                    70                    70                  70                   80                100               100                100
ASTM D4751                                         (mm)                     (0.30)              (0.212)             (0.212)

             
(0.212)           (0.212)

           
(0.18)

          
(0.15)            (0.15)

            
(0.15)

                                                                                                                                                                 Minimum Roll Value

Permittivity                                               sec-1                      2.0                  2.0                   1.7                   1.5                 1.4                  1.4               0.8                0.8                 0.7
ASTM D4491                                          

Flow Rate                                                  gal/min/ft2            145                 140                  135                  110                105                 95              75                 65                  50
ASTM D4491                                          (l/min/m2)             (5907)             (5704)              (5500)              (4481)            (4278)             (3870)          (3056)           (2648)            (2037)

                                                                                                                                                                 Minimum Test Value                                    
UV Resistance after 500 hrs.                 % strength           70                   70                    70                    70                  70                   70                70                 70                  70

ASTM D4355

Packaging                                              Units                140NL         140NC         140N          160N          170N           180N       1100N       1120N        1160N
Roll Width                                              ft (m)                     12.5 (3.8)        12.5 (3.8)         12.5 (3.8)         12.5 (3.8)       12.5 (3.8)        12.5 (3.8)

                                                                                                15.0 (4.57)      15.0 (4.57)       15.0 (4.57)       15.0 (4.57)     15.0 (4.57)      15.0 (4.57)   15.0 (4.57)    15.0 (4.57)     15.0 (4.57)
Roll Length                                             ft (m)                     360 (110)           360 (110)             360 (110)             300 (91.4)          300 (91.4)          360 (110)        300 (91.4)        300 (91.4)         150 (46)

                                                                                                                                                                                                                360 (110)           360 (110)           300 (91.4)
Area                                                        yd2 (m2)                 500 (418)        500 (418)         500 (418)         500 (418)       500 (418)        500 (418)     500 (418)      500 (418)        250 (209)

                                                                                                600 (502)        600 (502)         600 (502)         600 (502)      600 (502)       600 (502)
Note: Values and methods could change without notice
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TECHNICAL DATATECHNICAL DATA

FORM: TDS_ORGANOCLAY_PM-200_AM_EN_201705_V2

North America: 847.851.1800 | 800.527.9948 | www.cetco.com

© 2017 Minerals Technologies Inc. IMPORTANT: The information contained herein supersedes all previous printed versions, and is believed to be accurate and 
reliable. For the most up-to-date information, please visit www.cetco.com. CETCO accepts no responsibility for the results obtained through application of this 
product. All products are sold on the understanding that the user is solely responsible for determining their suitability for the intended use and for proper use and 
disposal of the product.  CETCO MAKES NO WARRANTY OF MERCHANTABILITY OR SUITABILITY FOR ANY PARTICULAR PURPOSE IN CONNECTION WITH ANY SALE  
OF THE PRODUCTS DESCRIBED HEREIN. CETCO reserves the right to update information without notice.

UPDATED: MAY 2017

DESCRIPTION
ORGANOCLAY® PM-200 is a proprietary granu-
lar media that is highly effective in adsorbing 
organic compounds, particularly non-aqueous 
phase liquids (NAPLs), dissolved polycyclic 
aromatic hydrocarbons (PAHs) and polychlori-
nated biphenyls (PCBs).

APPLICATIONS
ORGANOCLAY® PM-200 is specially for-
mulated for use in the following applica-
tions: 
•  Bulk active in situ sediment capping
•  Permeable reactive barrier

BENEFITS
ORGANOCLAY® PM-200, consists of a coarser 
particle size than standard CETCO ORGANO-
CLAY® PM-199, which may:
•  Aid in settling through water column when 

placing bulk active in situ sediment cap
•  Provide better match particle size of coarse 

inert soil for better intermixing in use of per-
meable reactive barrier

PACKAGING
ORGANOCLAY® PM-200 is available in 
the following packaging options:
• 50 lb bag
• 1500 lb super sack

ORGANOCLAY® PM-200 is ideal for use in 
remediation applications where oils, greases, 
non-aqueous phase liquids (NAPL) and other 
organic contaminants are present.

ORGANOCLAY® PM-200
ORGANIC ADSORPTION MEDIA

TESTING DATA

PHYSICAL PROPERTIES
PROPERTY TEST METHOD RESULTS
Bulk Density CETCO Test Method 44–56 lb/cu.ft.

Oil Adsorption Capacity CETCO Test Method 0.5 lb/lb Minimum

Hydraulic Conductivity mod ASTM D 2434/5084 1x10–3 cm/sec Minimum
Quaternary Amine Content CETCO Test Method 25–33% min. Quaternary Amine Loading



 

 

Appendix N 
Armor Design Calculations  



ARMOR DESIGN METHODOLOGY 

 

The cause of shoreline bank erosion appears to be related to wind-driven wave action, ice scour and 
surface water runoff. To maintain the shoreline cap integrity, measures will be incorporated to protect it 
from these forces.  

The Interim Cap armoring system was designed using standard United States Army Corps of Engineers 
(USACE) guidance for the protection of river and lake beds, channel bottoms and shorelines, specifically 
Shore Protection Manual (SPM, USACE, 1984) and the Coastal Engineering Manual (CEM, USACE, 2011). 
In addition, United Stated Department of Agriculture (USDA) Soil Conservation Service (SCS) Technical 
Release No. 69, Riprap for Slope Protection Against Wave Action was also used. These documents 
present calculations incorporating site specific environmental conditions including prevailing wind, wind 
speed, bank slopes, predominant fetch and water depth.  

An ice study conducted by Andrew Tuthill was also used to evaluate ice scour as it relates to the interim 
cap design.  

A PCB Fate and Transport model conducted by USACE Engineer Research and Development Center 
ERDC, 2017) was also utilized for information related to its hydrodynamic model including wave height, 
tide height range and NBH current velocities. 

 

Calculation of Wind Stress 

Wind speed was evaluated from two sources, the National Oceanic Atmospheric Administration (NOAA) 
weather station located at New Bedford Regional Airport and the weather station located at the New 
Bedford Harbor Superfund Site. In addition, information collected as part of the draft Hydrodynamic 
Model created by Lally Consulting, LLC was used in the evaluation of wind stress.  

Wind Gauge Elevation: Prior to scaling the wind speed with the appropriate adjustment factors, the 
assumed NBH wind speed at the wind gauge must be scaled to a standard elevation. According to the 
USACE, the standard elevation is 10 meters (32.8 feet). Based on the available information the NOAA 
weather station is reportedly at 24.8 meters (81.36 feet). The NBH weather station is approximately 20 
feet above the surface of NBH.  

Wind Duration: As wind speeds are typically measured for short durations, the wind speed must be 
adjusted for the time it takes to bring the waves to maximum height (steady state). It is assumed steady 
state would be reached in an hour. 

Stability: The New Bedford wind speed was also adjusted for instability related to temperature 
differences between the air and the water. The conditions where these differences would result in the 
greatest increase in wind speed are representative of winter conditions where the temperature of the 



water is greater than the temperature of the air. For purposes of the design, it has been conservatively 
assumed that the water temperature is 50 degrees Fahrenheit (oF) and the air temperature is 10 oF. 

Location:  To translate overland winds to over water winds, an adjustment factor must be used to 
account for the differences in surface roughness between the land and the water. The factor takes into 
account the surface of NBH which the wind acts upon (fetch length). The fetch length is typically 
measured across the water surface in the predominant wind direction. The fetch length is typically 
measured across the water surface in the direction of the predominant wind. As part of the design, fetch 
is measured specific to the wind direction to which it applies. 

Coefficient of Drag: Once the wind speed has been adjusted, it is translated into a wind stress to account 
for the nonlinear relationship between wind stress and wind speed (USACE, 2011).  

Design: 

Wind Stress 

The New Bedford Harbor specific maximum sustained winds have been conservatively assumed to be 55 
miles per hour (mph) in a north/south direction and 30 mph in a west-east direction. Prevailing wind in 
the spring, fall and summer months is predominantly south to southwest (ERDC, 2017). Prevailing wind 
in winter is west to northwest (Tuthill, 2017). Significant wave height and wave period were calculated 
using formulas 3-39 and 3-40 from the Shore Protection Manual. The wind stress was calculated to be 
either 98 mph or 55 mph. 

Fetch length 

The fetch length or harbor surface over which the wind stress acts upon, was determined by measuring 
the distance across NBH in a west to east direction, and from the Coggeshall Bridge north to the Wood 
Street bridge. As the armor layer design considers winds along the north-south and west-east direction 
separately, two fetch lengths were calculated as part of the design process.  The fetch length was 
estimated using USACE Shore Protection Manual (USACE, 984). For winds propagated west-east, the 
average distance is 625 ft., and winds in a north-south direction are 6,720 ft.  

Average Water Depth 

The average depth of NBH varies spatially. Assuming an average bottom depth, based upon current and 
expected post dredge elevations, indicated 20 feet.  Using the above parameters, the maximum wave 
height was calculated using the two scenarios, one for shallow water and one for deep water. 

Using the equations 3-39 and 3-40 from the USACE Shore Protection Manual (1984), the maximum wave 
height and wave period were calculated. The west east direction waves were calculated at 0.482 ft with 
a wave period of 0.979 seconds. A north south direction indicated a wave height of 2.609 ft and a wave 
period of 2.51 seconds. 

Armor Layer 



The armor layer configuration is based primarily on wave height, wave period, slope of bank and 
sediment bed, and specific characteristics of the armor stone. The appropriate weight of an individual 
armor unit (Wr) to be used in preventing erosion under specific wave conditions is calculated using 
equation 7-116 from the USACE Shore Protection Manual. Assumptions included the weight of stone is 
165 lbs/ft3, the weight of water is 62.4 lbs/ft3, the stability coefficient is 2 for rough angular stone, the 
slope based on a 3H:1V (18.4 degrees) and the wave height (2.61 or 0.482ft). 

This calculated 26.44 lb and 0.166 lb stone. Using 7-12 from the Shoreline Protection Manual, stone 
diameters were 7.4 and 1.5 inches.  

To ensure complete coverage of the isolation layer, an assumed value for the minimum number of 
layers is 2. And using equation 7-121 from the Shoreline Protection Manual, indicates a thickness of 
1.086 feet. 

 



~, HANDEX· 
- Practical Business! Solutions 

Page ___ o! __ _ 

Client: Date: By: 

Job Location: Project: Checked By: 

Task Order Number: Scale: 

w,tJ:D c~ .. 
u 

l( ~ '2,.o I ~- - \ ~ 1--(~ U) 1 'c, 

HA¥ lVrtJD 6'3~~6-D? q 3.q Mt/)Yl (_ ,~i;~+u44--<.A/.1 

~ WI t--lb ~Pe7:::t:::> : ~ 2.C\t_\ ~ n. 
IU rca < ~ r0 uJ. I\JD ~P £W · u •--=l-""2.. ~ 

µ·c!JrA - tJB ./tUNtLJ. PA-t... A-, (t_{Joe..r ltlvOU zo,r· \~ MAn...~ 

I-{ A--)C, U.I I""~ "; '(R l . i.( fH.,fJ I\.. C ~"'I,_,_, I TA-~,) 
Ml~ ,: ·2 "5 I 4-€,ll\.f'A ( ~M 1AJ ' ~ 4.--ff'c;.~tj 
~e-b, At..J _ zo ,q ,,.__ 

~ {'Sm,,.._ l ~4{ Loi) 

~ 
W t"-"b S.P~b @ ,4tr-fo.-f- -

LA.; ~ {,,(, { ntpft 

t.:. ~ -=-~ - Sf?, 12 ~ 
U.f {:,f• I 

U.J ~ ~ t. I ~ U.t:, '- ' < • f "'f "'-
s ~. ~ z 

(ut~, 1c,g,~') :~~ ~.J 
-c ~'5€},;tZ. ~ 1~'1.~ 

'-

(M.J/(A.J WfJ 9p-u-J r~ 

Ut ~ 
3~~c..-

u,~ ?'1 \~ r 
c:; . -= I, ··i\ , \.U_.._ ,_ ~ 

V¾lV 

~ i:;,; _ (,I.'. I! -:. ~q .i1 wJf-i --- - -- ----( ~,AJJ I·~~ 

andersem
Rectangle



A-. HANDEX· 
- Practical Business! Solutions 

Client: Date: 

Job Location: Project: 

Task Order Number: Scale: 

w~ slu..aa cu---.£)_ &h.J.cr 
r>-- '2.. 

L ~ Go f IIJ.lr"' u 

u,0 -=-w,A.J @) (Om ~~ ,u-~ ~ I 
~ s cb w .t.4!1-./ur- c;/-J-r vn. 

{!) fvW.¥ y ~ ~ Lrcl<-af ~ CJ ';, ,q 11,{_ p ~ 

@~ =- ,zq4 

[§) t"f\..LJ. \ lJ»--. = It . 1-2. 

@) µf!;µ~fh11.l-- -:'" {p l • \ ~ '-.... 

-= =3 l 'M-f "--

f ~ -: o. -:J;-·(p f b IV, 

~ -::: c::b-%- ~6-fJ -

Pago ___ ol __ 

By: 
Checked By: 

andersem
Rectangle



t (hr) 
10 

I illl 11 Ji''flli:rj flj:'(!,IJ9 El±HEL .... -· t (min) 100 

10 :H±B4±HI r 3-3--l-B:'.11 I I I ,I f+~. I"·{ ..1::3· ·--

I. 



~d HANDEX· 
Pa90 ___ of __ 

- Practical Business! Solutions 

Client: Date: By: 

Job Location: Project: Checked By: 

Task Order Number: Scale: 

~"-b ~-4-1 U'Y1 

6.~s :: h,tr ~ 1.u--,i..p ~)~ 

£,~-== lo.- -ls ::: l () - 110 = -~►,::-: -/1' /Ii .. L 

, ·, F uc;Me I 1q 'Bl{ _ b~l/n.&-Wi.v ~ 1u-- Lf 

UV\J~ ~- wi~~d ,s. J...(;-6-u--~ ,~ c~l1-
l..U{...r~ ~" 

ll '.:: e, O(iu) -:. --t.~~ 1JJ1J SfLJ.-'-J 

e-, -;; ~~ 3- { y ~ , , 07-

Ll-=- I · Of ( lf4 . 2-:r) -: 5:3m..ph_ ()z. -:;,-2) 

andersem
Rectangle



l.3r----------------------. 

1.2 

1.-1 

A-r 1.0 

0.9 

0.8 

I 
NI 
QI I .... , 
::-, 
a1 I 
i!l 1 

I 
I 
J 
I 
I 
I 0.1-_ ...... _......,_......,_....,,._ _ _,.__...,. _ _.. _ __, 

-20 -15 -10 -5 I I • 5 10 15 20 

Air-sea temperature difference (Ta - Ts) 0c 
(Resio & Vincent, 1977b) 

Figure 3-14. Amplification ratio, RT , accounting for effects of air-sea temperature 
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Table 7-12. Weight and size selection dimensions of quarrystone 1 • 

lleight Dimension lleight Dimension llaight Dimension llalght Dimendon llei&ht Di10ens1on 

mt (tons) Cl {ft) ltg (lb) 11 (ft) kg (lb) CCI (in) kg (J.b) cm (in) kg (lb) cm (in.) 

0.907 ( l) 0,81 (2,64) 45.36 (100) 0,30 (0.97) 2.27 (5) 10,92 (4.30) . 

l .814 (Z) 1.02 (3.33) 90.72 (ZOO) 9.38 (1.23) 4.54 (10) 13.77 (5,42) 0.23 (0,5) 5,0lS (2,00) 0.01 (0,025) 1. lltl (0, 74} 

2. 722 (3) 1.16 (3.81) 136.08 {300) 0.43 (1.40) 6.81 (15) 15. 77 (6.21) 

r 9.07- (20) -3.629 (4) 1 .28 (4.19) 181.44 (400) 9.50 (1.54) 17 .35 (6.83) 0,45 (l.O) 6.40 (2.52) 0.02 (0,051)) 2,36 (0.93) 

'78.70 
- . 

4,536 (5) 1.38 (4.52) 226.80 (500) 0,51 (l ,66) t 11:~ {25) (7.36t ' 
__,;.--,-

5.443 (6) 1,46 (4.80) 272. 16 (600) 0,54 (1.77) : 13.61 (JO) 19.86 {7 ,82) 0.68 (1,5) 7.32 (2,88 0,03 (0,75) 2.10 (1.06) 

6.350 (7) 1,54 (5.05) 317,52 (700) 0,57 (l,86) 15.88 (35) 20 • .n t 8 .z3l 

7.258 (8) 1.61 ( 5 .28) 362,88 (800) 0,60 {l. 95) 18.14 (40) 21.84 (8.60) 0,91 (2,0) 8.05 (3.17} 0,04 (0,100) 2.97 (1,17) 

8,165 (9) 1.67 (5.49) 408,Z4 (900) 0.62 ( 2,02) .. u ... , , .. .,, 1.1.,IJ (8,95} 

9,072 (10) l .73 (5,69) 453,60 (1000) 0,64 ( 2. 10) 22,68 (50) ZJ.55 (9.27) 1, 13 (2.5) 8,66 {3,41) 0.06 (0.125) 3,20 0,26) 
9.979 (11) 1.79 (5,88) 498,96 (1100) 0,66 (2.16) 24.95 (55) 24.Jl (9,57) 

10 .866 (12) 1.84 (6.05) 544.32 ( 1200) o.&8 (2.23) 27.22 (60) 25 .02 (9,85) 1.36 (J,O) 9.22 (3.63) U,07 (0.15U) I 3.40 (1 .J4) 

11.793 (13) l.89 ( 6 .21) 589.68 ( 1300) 0.70 (2.27) 29.48 (65) 25.70 (10.12) 

12.700 (14} 1,94 (6,37) 635,04 (1400) 0.72 (2.35) 31.75 (70) 26.34 ( 10,37) 1,59 (J.5) 9,70 (3,82) o.os (0.175) 3.58 (l,41) 

13,608 (15) 1,98 (6.51) 680,40 (1500) 0,73 (2.40) 34 .oz (75) 26 .95 (10,61) 

14 .S 15 (16) 2,03 (6.66) 725,76 (1600) 0.1s (2.45) 36,29 (80) 27 .53 (10,84) 1.81 (4.0 10. 13 (3,99) 0,09 (0.200) 3.73 (1.47} 

15.422 (17) 2.07 (6,79) 771.12 (1700) 0,76 (2.50) 38,56 (BS) 28.09 (11.06) ·- 4• - .,, 1 

16.330 (18) 2.11 (6.92) 816,48 (1800) 0.78 (2.55) 40.82 (90) 28.65 (11.28) 2,04 (4.5) 10.54 ( 4 .15) 0.10 (0,225) 3.89 (l,53) • 
17 .237 (19) 2.15 (7 .05) 861 .84 (1900) 0,80 (2,60) 43.09 (95) 29.16 ( 11, 48) ~~- - -
18,144 (20) 2. 19 (7.17) 907.20 (2000) 0.81 (2,64) 45.36 (100) 29.54 ( I 1.63) 2.27 (5,0) 10.92 (4.30) 0.11 (0,250) 4.04 (1.59) 

1 Dicenslons correspond to aize meaauied by aieve, grizzly, or visual inspection for atooe of 25,9 kllonewtons per cubic meter unit weight, Do not use 
Cor detana1n1ng structure crest width or layer thickness, 
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Existing Site Conditions Report 
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1.0 Purpose 
The purpose of this technical memorandum is to review and document existing asphalt and site conditions at the 
former Aerovox property. A pre and post construction survey will be conducted. 

2.0 Survey Areas  
The area being identified in this memorandum includes a bituminous asphalt parking lot as well as an asphalt 
cap and sheetpile wall at the former Aerovox facility. The area consists of 10 acres and is bounded by Graham 
Street to the north, Hadley Street to the south, Belleville Avenue to the west, and the Acushnet River to the east.  

Equipment and materials used to construct the New Bedford Harbor Interim Cap will be temporarily stored at the 
former Aerovox property. Protective mats will be placed on the asphalt surface, in the designated area shown in 
Figure 1, as well as a more robust protection system along the sheet pile wall. The sheet pile wall will be 
protected using filter fabric, covered with at least 12 in of 1 ½ in minus (dense grade) covered by either 
composite mats or 8 in oak crane mats. Monitoring will occur throughout construction to assure no damage to 
the asphalt cap occurs. The methods to determine pre-existing conditions at this site are described below.  

3.0 Survey Methods and Sequence 
A sheetpile elevation survey and photo-documentation of pre-existing conditions was conducted on 6 June 
2018. A grid system, see Figure 2, was used to organize and document site conditions. This grid subdivides the 
site into approximately 55 ft. by 50 ft. square intervals. At each of these intervals, any discrepincies within the 
arewa were noted using photo-documentation and can be found in Appendix B.  Photographs are organized by 
grid cell. If an abnormality in the surface was observed, additional documentation including measurements using 
reference materials were collected. In conjunction with this grid analysis, a sheetpile elevation survey was 
conducted to document location and elevation. See  Appendix A.     

A subsequent event will be conducted after the interim cap is constructed and installed. Photographs will be 
collected using the same grid sequencing, and compared to the initial documentation. Any variance of changes 
will be noted and documented. A post construction elevation survey will be conducted of the sheet pile wall and 
compared to the 6 June 2018 survey. Any variance will be documented.  

4.0 Survey Compliance  
Surveys will comply with current U.S. Army Corps of Engineers Engineering and Design Policies, Guidance, and 
Requirements.  

5.0 Deliverables 
Pre and post construction deliverables will include: 

• Topographic map of specified area; 
• Photo of the subdivided site; 
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• Photographs of existing conditions; and 
• Data file(s) of surveys presented in an xyz ASCII text file, comma or tab delimited. 
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Appendix A                                                      
Data of Current Elevations at Site 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Location Easting Northing Std. Dev 

PREEXIST001 815448.341 2706666.45 3.925 

PREEXIST002 815449.073 2706661.67 3.783 

PREEXIST003 815449.763 2706654.572 3.551 

PREEXIST004 815462.178 2706665.56 3.455 

PREEXIST005 815462.434 2706661.739 3.356 

PREEXIST006 815462.471 2706655.137 3.198 

PREEXIST007 815469.207 2706659.875 3.14 

PREEXIST008 815472.985 2706656.087 2.75 

PREEXIST009 815464.964 2706688.282 4.101 

PREEXIST010 815470.13 2706683.201 3.864 

PREEXIST011 815473.399 2706678.142 3.577 

PREEXIST012 815491.368 2706695.746 3.904 

PREEXIST013 815492.093 2706687.154 3.509 

PREEXIST014 815491.88 2706679.865 3.126 

PREEXIST015 815491.526 2706695.899 3.858 

PREEXIST016 815516.189 2706697.279 3.56 

PREEXIST017 815512.783 2706687.945 3.279 

PREEXIST018 815511.837 2706681.382 2.94 

PREEXIST019 815527.43 2706685.625 2.766 

PREEXIST020 815530.912 2706682.325 2.521 

PREEXIST021 815527.66 2706696.509 3.157 

PREEXIST022 815532.671 2706696.159 2.837 

PREEXIST023 815519.05 2706714.89 3.892 

PREEXIST024 815528.36 2706712.559 3.632 

PREEXIST025 815534.006 2706710.405 3.139 

PREEXIST026 815527.811 2706728.512 4.021 

PREEXIST027 815536.648 2706727.429 3.724 

PREEXIST028 815542.104 2706725.634 3.114 

PREEXIST029 815530.883 2706739.718 3.916 

PREEXIST030 815540.285 2706737.695 3.446 

PREEXIST031 815546.239 2706735.369 2.714 

PREEXIST032 815536.333 2706749.806 3.725 



 

 

 
Location Easting Northing Std. Dev 

PREEXIST033 815546.1 2706748 3.41 

PREEXIST034 815551.9 2706746 2.95 

PREEXIST035 815557.2 2706762 2.895 

PREEXIST036 815549.8 2706765 3.4 

PREEXIST037 815541.9 2706767 3.662 

PREEXIST038 815549.4 2706781 3.42 

PREEXIST039 815556.9 2706779 3.099 

PREEXIST040 815563.6 2706777 2.773 

PREEXIST041 815572.1 2706789 2.697 

PREEXIST042 815565.1 2706791 2.997 

PREEXIST043 815556.4 2706793 3.242 

PREEXIST044 815563.4 2706805 3.203 

PREEXIST045 815573.3 2706804 2.967 

PREEXIST046 815579.9 2706801 2.878 

PREEXIST047 815586.1 2706816 2.621 

PREEXIST048 815579.5 2706818 3.064 

PREEXIST049 815572.5 2706819 3.365 

PREEXIST050 815578.9 2706835 3.311 

PREEXIST051 815585.4 2706835 2.925 

PREEXIST052 815591 2706832 2.76 

PREEXIST053 815600.2 2706847 2.17 

PREEXIST054 815591.6 2706851 2.593 

PREEXIST055 815583.4 2706851 2.94 

PREEXIST056 815589 2706862 2.639 

PREEXIST057 815596.7 2706861 2.465 

PREEXIST058 815602.6 2706860 2.467 

PREEXIST059 815608.3 2706871 2.352 

PREEXIST060 815600.3 2706871 2.413 

PREEXIST061 815591.2 2706872 2.608 

PREEXIST062 815592.6 2706876 3.03 

PREEXIST063 815601.6 2706876 2.627 

PREEXIST064 815610.1 2706875 2.317 

PREEXIST065 815613.2 2706890 2.943 



 

 

 
 

Location Easting Northing Std. Dev 

PREEXIST066 815605.2 2706892 3.73 

PREEXIST067 815597.8 2706893 4.385 

PREEXIST068 815599.2 2706907 4.983 

PREEXIST069 815605.1 2706907 4.704 

PREEXIST070 815612.5 2706906 3.91 

PREEXIST071 815611.5 2706923 4.42 

PREEXIST072 815606 2706923 5.102 

PREEXIST073 815599.2 2706924 5.523 

PREEXIST074 815598.6 2706938 5.663 

PREEXIST075 815604.1 2706938 5.306 

PREEXIST076 815611 2706937 4.323 

PREEXIST077 815612.3 2706952 3.338 

PREEXIST078 815606.9 2706953 3.603 

PREEXIST079 815599.2 2706953 4.349 

PREEXIST080 815599.6 2706969 4.151 

PREEXIST081 815607.5 2706968 4.087 

PREEXIST082 815614.3 2706968 3.68 

PREEXIST083 815613.5 2706983 4.261 

PREEXIST084 815606.2 2706983 4.599 

PREEXIST085 815599 2706983 4.923 

PREEXIST086 815598 2706995 4.812 

PREEXIST087 815604.7 2706997 4.677 

PREEXIST088 815611.2 2706998 4.33 

PREEXIST089 815598.6 2707001 4.733 

PREEXIST090 815607.1 2707013 4.238 

PREEXIST091 815599.9 2707015 4.436 

PREEXIST092 815598 2707009 4.567 

PREEXIST093 815577.2 2707004 6.027 

PREEXIST094 815577.8 2707011 6.057 

PREEXIST095 815578.2 2707018 5.927 

PREEXIST096 815564 2707018 6.391 

PREEXIST097 815563.5 2707012 6.383 

PREEXIST098 815562.8 2707006 6.336 



 

 

 
 

Location Easting Northing Std. Dev 

PREEXIST099 815549.2 2707004 6.609 

PREEXIST100 815548.9 2707012 6.677 

PREEXIST101 815549.2 2707019 6.892 

PREEXIST102 815533 2707005 6.982 

PREEXIST103 815532 2707012 7.059 

PREEXIST104 815531.5 2707017 7.107 

TOPSHEETPRE001 815531.1 2707020 7.662 

TOPSHEETPRE002 815549.3 2707020 7.371 

TOPSHEETPRE003 815564.1 2707019 7.029 

TOPSHEETPRE004 815578.7 2707018 6.471 

TOPSHEETPRE005 815600.3 2707016 5.325 

TOPSHEETPRE006 815609.2 2707014 5.383 

TOPSHEETPRE007 815612.5 2706998 5.401 

TOPSHEETPRE008 815615.2 2706984 5.349 

TOPSHEETPRE009 815616.6 2706968 4.23 

TOPSHEETPRE010 815613.7 2706952 3.973 

TOPSHEETPRE011 815612 2706937 5.111 

TOPSHEETPRE012 815612.7 2706923 5.377 

TOPSHEETPRE013 815614.3 2706906 4.786 

TOPSHEETPRE014 815614.3 2706890 3.885 

TOPSHEETPRE015 815610.4 2706874 3.588 

TOPSHEETPRE016 815609.1 2706870 3.425 

TOPSHEETPRE017 815604.5 2706859 3.403 

TOPSHEETPRE018 815601 2706847 3.594 

TOPSHEETPRE019 815594 2706830 3.658 

TOPSHEETPRE020 815588.3 2706815 3.941 

TOPSHEETPRE021 815581.3 2706800 3.802 

TOPSHEETPRE022 815573.8 2706788 3.791 

TOPSHEETPRE023 815565.6 2706776 3.866 

TOPSHEETPRE024 815558.1 2706761 3.656 

TOPSHEETPRE025 815552.7 2706746 3.851 

TOPSHEETPRE026 815547.3 2706735 3.908 

TOPSHEETPRE027 815542.9 2706725 3.839 



 

 

 
 

Location Easting Northing Std. Dev 

TOPSHEETPRE028 815535 2706710 4.101 

TOPSHEETPRE029 815533.7 2706696 3.977 

TOPSHEETPRE030 815532 2706682 3.679 

TOPSHEETPRE031 815511.9 2706681 3.691 

TOPSHEETPRE032 815491.9 2706679 3.817 

TOPSHEETPRE033 815473.5 2706677 3.866 

TOPSHEETPRE034 815473.3 2706655 3.835 

TOPSHEETPRE035 815462.5 2706655 3.833 

TOPSHEETPRE036 815449.9 2706654 4.048 

  



 

 

 
 

Appendix B                                             
Photographs of Existing Conditions   



 

 

A1 



 

 

  



 

 

A2 
  



 

 

A3 
  



 

 

 
  



 

 

A4 
  



 

 

A5 
  



 

 

A6 
  



 

 

B1 
  

·• . ~. ~ . . 



 

 

 
  



 

 

B2 
  



 

 

B3 
  - -;i, ---- ~-- . 

, 



 

 

B4 
  



 

 

B5 
  

.,:~-.~~I~it~ii ~~ -~-;- .,:.:-· · ~--~ ::wtvt"t~~¥[{.I 
*!"~$.,oo;~.'1'1"'!,":..~-~, ':.'." c~;-l. . ·. '?'>'-¥- 'i ::->;. ~. ·."' t,,• 

<fl . •i: 
- ,'f.. .,,r, . 

. . ' . -- ,_ ', ,:,·, .. 

t . ~~,J:-4'.• •• ~ - ~.d··~-F',y..;'f 1./ .,{•J.~\' '!.,.. ;, · • , ,
1
;,:~ 

'1~· "·~. ·1· :. ,--\~,!4I"!.~ ~r.~ ,1~-:-:,f,, .. ,\~-t:~f .. " ◄i,o.:t• -:, ; ~J,., . 'iii' . ·_<lt- !i'.'J~i: 

if X~]\lf :'T}~t,\rt~ 



 

 

 
  



 

 

B6 
  



 

 

 
  



 

 

 
 

  



 

 

C1 
  



 

 

 
  



 

 

C2 
  



 

 

 
  



 

 

C3 
  

• 

• - C 



 

 

C4 
  



 

 

 
  



 

 

C5 
  



 

 

 
  



 

 

C6 
  



 

 

 
  



 

 

D1 
  



 

 

D2 
  



 

 

D3 
  



 

 

D4 
 



 

 

Appendix P 
Cap Limit Coordinates  



Cap_Boundary_Points_20180413

Id X Y
0 815657.19 2707169.06
1 815666.31 2707164.96
2 815675.75 2707161.68
3 815685.11 2707158.16
4 815694.62 2707155.07
5 815704.15 2707152.07
6 815713.67 2707148.99
7 815723.00 2707145.41
8 815732.29 2707141.71
9 815741.58 2707138.00
10 815750.87 2707134.30
11 815760.34 2707131.07
12 815769.80 2707127.85
13 815779.27 2707124.63
14 815788.72 2707121.36
15 815798.16 2707118.05
16 815807.59 2707114.73
17 815816.88 2707111.05
18 815826.13 2707107.23
19 815835.32 2707103.29
20 815843.96 2707098.27
21 815852.48 2707093.05
22 815860.97 2707087.77
23 815869.58 2707082.69
24 815877.60 2707076.73
25 815884.50 2707069.53
26 815889.52 2707060.99
27 815892.02 2707051.35
28 815893.97 2707041.54
29 815896.02 2707031.76
30 815897.82 2707021.92
31 815899.43 2707012.06
32 815900.36 2707002.10
33 815901.25 2706992.14
34 815902.24 2706982.19
35 815903.30 2706972.25
36 815903.44 2706962.25
37 815903.44 2706952.25
38 815902.79 2706942.28
39 815902.09 2706932.30
40 815901.38 2706922.33
41 815900.68 2706912.35
42 815899.69 2706902.40
43 815898.55 2706892.47
44 815897.41 2706882.53
45 815896.28 2706872.60
46 815895.14 2706862.66
47 815894.01 2706852.73
48 815892.87 2706842.79
49 815891.42 2706832.90
50 815889.86 2706823.02
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Cap_Boundary_Points_20180413

Id X Y
51 815888.31 2706813.14
52 815886.52 2706803.31
53 815883.80 2706793.68
54 815881.05 2706784.07
55 815878.27 2706774.46
56 815874.58 2706765.17
57 815870.84 2706755.90
58 815866.58 2706746.86
59 815861.69 2706738.16
60 815855.40 2706730.39
61 815849.10 2706722.63
62 815841.49 2706716.14
63 815833.88 2706709.65
64 815825.49 2706704.23
65 815816.99 2706698.97
66 815808.08 2706694.42
67 815799.16 2706689.91
68 815790.00 2706685.90
69 815780.74 2706682.13
70 815771.32 2706678.81
71 815761.53 2706676.74
72 815751.69 2706675.01
73 815741.82 2706673.36
74 815731.97 2706671.63
75 815722.11 2706669.97
76 815712.21 2706668.59
77 815702.31 2706667.20
78 815692.40 2706665.81
79 815682.49 2706664.48
80 815672.55 2706663.40
81 815662.61 2706662.31
82 815652.67 2706661.26
83 815642.71 2706660.29
84 815632.76 2706659.32
85 815622.80 2706658.47
86 815612.82 2706657.86
87 815602.84 2706657.24
88 815592.86 2706656.50
89 815582.89 2706655.75
90 815572.94 2706654.76
91 815563.01 2706653.56
92 815553.04 2706652.89
93 815543.27 2706651.86
94 815533.28 2706651.58
95 815523.28 2706651.30
96 815513.28 2706651.02
97 815505.35 2706650.79
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Appendix Q 
Slope Stability Calculations 
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Slide Analysis Information
SLIDE - An Interactive Slope Stability Program

Project Summary

3-1 SlopeFile Name:
7.02Slide Modeler Version:
SLIDE - An Interactive Slope Stability ProgramProject Title:
11/6/2017, 11:16:37 AMDate Created:

General Settings

Imperial UnitsUnits of Measurement:
daysTime Units:
feet/secondPermeability Units:
Right to LeftFailure Direction:
StandardData Output:
20Maximum Material Properties:
20Maximum Support Properties:

Analysis Options

VerticalSlices Type:

Analysis Methods Used
Bishop simplified
Corps of Engineers #1
Janbu simplified

50Number of slices:
0.005Tolerance:
75Maximum number of iterations:
YesCheck malpha < 0.2:

YesCreate Interslice boundaries at intersections
with water tables and piezos:

1Initial trial value of FS:
YesSteffensen Iteration:

Groundwater Analysis

Water SurfacesGroundwater Method:
62.4Pore Fluid Unit Weight [lbs/ft3]:
YesUse negative pore pressure cutoff:
0Maximum negative pore pressure [psf]:
NoneAdvanced Groundwater Method:

Random Numbers

10116Pseudo-random Seed:
Park and Miller v.3Random Number Generation Method:

Surface Options

CircularSurface Type:
Grid SearchSearch Method:
15Radius Increment:
DisabledComposite Surfaces:
Invalid SurfacesReverse Curvature:
Not DefinedMinimum Elevation:
Not DefinedMinimum Depth:
Not DefinedMinimum Area:
Not DefinedMinimum Weight:

Seismic

NoAdvanced seismic analysis:
NoStaged pseudostatic analysis:

Loading

SLIDE - An Interactive Slope Stability Program: Page 1 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM



1 Distributed Load present

Distributed Load 1
ConstantDistribution:
240Magnitude [psf]:
Normal to boundaryOrientation:

Material Properties

Material 3Material 2Material 1Property
Color

Mohr-CoulombMohr-CoulombMohr-CoulombStrength Type
1208580Unit Weight [lbs/ft3]

02000Cohesion [psf]
322220Friction Angle [deg]

NoneNoneNoneWater Surface
000Ru Value

Global Minimums

Method: bishop simplified

3.228310FS
-4.142, 5.170Center:
10.821Radius:
-11.239, -3.000Left Slip Surface Endpoint:
5.364, 0.000Right Slip Surface Endpoint:
54100.2 lb-ftResisting Moment:
16758.1 lb-ftDriving Moment:
52.172 ft2Total Slice Area:
16.6031 ftSurface Horizontal Width:
3.14231 ftSurface Average Height:

Method: janbu simplified

2.731470FS
-4.237, 3.460Center:
9.458Radius:
-11.145, -3.000Left Slip Surface Endpoint:
4.564, 0.000Right Slip Surface Endpoint:
4154.94 lbResisting Horizontal Force:
1521.14 lbDriving Horizontal Force:
53.3374 ft2Total Slice Area:
15.7094 ftSurface Horizontal Width:
3.39525 ftSurface Average Height:

Method: corp of eng#1

3.215030FS
-4.237, 5.455Center:
11.055Radius:
-11.360, -3.000Left Slip Surface Endpoint:
5.378, 0.000Right Slip Surface Endpoint:
4406.18 lbResisting Horizontal Force:
1370.5 lbDriving Horizontal Force:
51.6611 ft2Total Slice Area:
16.7379 ftSurface Horizontal Width:
3.08647 ftSurface Average Height:

Valid / Invalid Surfaces

Method: bishop simplified

95312Number of Valid Surfaces:
11456Number of Invalid Surfaces:

Error Codes:

Error Code -103 reported for 215 surfaces
Error Code -108 reported for 2 surfaces
Error Code -112 reported for 10319 surfaces
Error Code -114 reported for 920 surfaces

Method: janbu simplified

96973Number of Valid Surfaces:
9795Number of Invalid Surfaces:

SLIDE - An Interactive Slope Stability Program: Page 2 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM
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Error Codes:

Error Code -103 reported for 215 surfaces
Error Code -108 reported for 192 surfaces
Error Code -112 reported for 8468 surfaces
Error Code -114 reported for 920 surfaces

Method: corp of eng#1

94042Number of Valid Surfaces:
12726Number of Invalid Surfaces:

Error Codes:

Error Code -103 reported for 215 surfaces
Error Code -108 reported for 401 surfaces
Error Code -111 reported for 191 surfaces
Error Code -112 reported for 10999 surfaces
Error Code -114 reported for 920 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them. This usually occurs when the slip surface extends past
the bottom of the soil region, but may also occur on a benched slope model with two sets of Slope Limits.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-111 = safety factor equation did not converge
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation. This screens out some slip surfaces which may not be
valid in the context of the analysis, in particular, deep seated slip surfaces with many high negative base angle slices in the passive zone.
-114 = Surface with Reverse Curvature.

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 3.22831

SLIDE - An Interactive Slope Stability Program: Page 3 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM



Effective
Vertical Stress

[psf]

Base
Vertical Stress

[psf]

Effective
Normal Stress

[psf]

Pore
Pressure

[psf]

Base
Normal Stress

[psf]

Shear
Strength

[psf]

Shear
Stress
[psf]

Base
Friction Angle

[degrees]

Base
Cohesion

[psf]

Base
Material

Angle
of Slice Base

[degrees]

Weight
[lbs]

Width
[ft]

Slice
Number

12.009412.009471.0501071.0501228.70670.843922200Material 2-39.80754.088960.3397721
35.126535.126591.4515091.4515236.94973.397222200Material 2-37.502611.94310.3397722
56.420956.4209109.9640109.964244.42875.71422200Material 2-35.26719.1780.3397723
76.044576.0445126.7550126.755251.21377.815522200Material 2-33.091525.84510.3397724
94.122294.1222141.9630141.963257.35779.718722200Material 2-30.968731.98690.3397725
110.758110.758155.70155.7262.90781.437922200Material 2-28.892237.6390.3397726
126.852126.852168.9280168.928268.25183.093522200Material 2-26.856543.10680.3397727

148.81148.81188.4350188.435276.13385.534822200Material 2-24.856850.5670.3397728
171.224171.224208.390208.39284.19588.032222200Material 2-22.88958.18240.3397729
192.477192.477227.0750227.075291.74490.370622200Material 2-20.949465.40320.33977210

214.06214.06229.4240229.424143.3644.4071320Material 3-19.085268.84890.32162411
235.857235.857250.9810250.981156.8348.5796320Material 3-17.292475.85940.32162412
256.336256.336270.8930270.893169.27352.4339320Material 3-15.516982.44570.32162413
275.531275.531289.2370289.237180.73555.9844320Material 3-13.756688.61920.32162414
293.473293.473306.0750306.075191.25859.244320Material 3-12.009494.38980.32162415
310.188310.188321.4660321.466200.87562.223320Material 3-10.273599.7660.32162416
325.702325.702335.4610335.461209.61864.9312320Material 3-8.54711104.7550.32162417
340.025340.025348.0930348.093217.51367.3767320Material 3-6.82851109.3610.32162418
353.178353.178359.4060359.406224.58169.5661320Material 3-5.11606113.5910.32162419
365.168365.168369.4260369.426230.84371.5058320Material 3-3.40818117.4470.32162420
376.004376.004378.1810378.181236.31473.2005320Material 3-1.70334120.9320.32162421
385.692385.692385.6920385.692241.00774.6542320Material 30124.0480.32162422

394.23394.23391.9740391.974244.93375.8703320Material 31.70334126.7940.32162423
401.623401.623397.0460397.046248.10176.8517320Material 33.40818129.1710.32162424

407.86407.86400.9130400.913250.51777.6320Material 35.11606131.1760.32162425
412.933412.933403.5790403.579252.18578.1167320Material 36.82851132.8080.32162426
416.836416.836405.0530405.053253.10678.402320Material 38.54711134.0630.32162427
419.553419.553405.3330405.333253.2878.4559320Material 310.2735134.9360.32162428
421.063421.063404.4120404.412252.70478.2775320Material 312.0094135.4220.32162429
421.346421.346402.2830402.283251.37577.8658320Material 313.7566135.5130.32162430
420.378420.378398.9390398.939249.28577.2184320Material 315.5169135.2010.32162431
418.127418.127394.3630394.363246.42676.3328320Material 317.2924134.4770.32162432
414.557414.557388.5360388.536242.78475.2047320Material 319.0852133.3280.32162433

411.73411.73370.2750370.275349.601108.29222200Material 220.9471139.5630.33898234
566.32566.32513.0730513.073407.294126.16322200Material 222.8822135.770.33898235

625.165625.165563.8080563.808427.793132.51322200Material 224.8453130.5550.33898236
611.205611.205545.3220545.322420.325130.222200Material 226.84125.8230.33898237
595.973595.973525.5510525.551412.337127.72522200Material 228.8707120.6590.33898238
579.397579.397504.4140504.414403.796125.0822200Material 230.9418115.0390.33898239
561.385561.385481.8150481.815394.666122.25222200Material 233.059108.9320.33898240
541.837541.837457.6430457.643384.9119.22622200Material 235.2285102.3050.33898241
520.627520.627431.7620431.762374.443115.98722200Material 237.457795.11480.33898242
497.607497.607404.0110404.011363.231112.51422200Material 239.755787.31070.33898243
472.593472.593374.1860374.186351.181108.78222200Material 242.133378.83030.33898244
445.351445.351342.0320342.032338.19104.75822200Material 244.60469.59590.33898245
415.596415.596307.2280307.228324.128100.40222200Material 247.185159.50820.33898246
383.352383.352338.020338.02123.02938.1094200Material 149.94750.21040.35030847
348.138348.138302.9350302.935110.25934.1538200Material 152.926837.87480.35030848
308.716308.716264.3190264.31996.204229.8002200Material 156.129724.06510.35030849
263.929263.929221.3460221.34680.56324.9552200Material 159.62848.376070.35030850

Global Minimum Query (janbu simplified) - Safety Factor: 2.73147
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Effective
Vertical Stress

[psf]

Base
Vertical Stress

[psf]

Effective
Normal Stress

[psf]

Pore
Pressure

[psf]

Base
Normal Stress

[psf]

Shear
Strength

[psf]

Shear
Stress
[psf]

Base
Friction Angle

[degrees]

Base
Cohesion

[psf]

Base
Material

Angle
of Slice Base

[degrees]

Weight
[lbs]

Width
[ft]

Slice
Number

12.907512.9075103.3770103.377241.76788.511722200Material 2-45.62683.851530.2977631
37.686637.6866123.2730123.273249.80691.454622200Material 2-43.101611.22950.2977632
60.407160.4071141.2970141.297257.08894.120722200Material 2-40.676817.99430.2977633
81.292381.2923157.6350157.635263.68996.537322200Material 2-38.337524.21270.2977634

100.52100.52172.4370172.437269.66998.726822200Material 2-36.071529.93760.2977635
118.234118.234185.8280185.828275.079100.70722200Material 2-33.869235.21170.2977636
134.551134.551197.9090197.909279.96102.49422200Material 2-31.722540.07020.2977637
152.247152.247211.6890211.689285.528104.53322200Material 2-29.624445.3390.2977638
174.314174.314230.330230.33293.059107.2922200Material 2-27.569251.90920.2977639
198.548198.548222.8670222.867139.26250.9843320Material 3-25.500762.17860.31315610
224.519224.519249.2090249.209155.72357.0107320Material 3-23.415970.3120.31315611
248.879248.879273.3390273.339170.80162.5308320Material 3-21.363577.94030.31315612
271.696271.696295.4150295.415184.59667.5812320Material 3-19.339685.08550.31315613
293.032293.032315.5730315.573197.19172.1923320Material 3-17.340491.76640.31315614
312.932312.932333.920333.92208.65776.39320Material 3-15.362997.99880.31315615
331.445331.445350.5570350.557219.05380.196320Material 3-13.4039103.7960.31315616
348.607348.607365.5620365.562228.42883.6282320Material 3-11.4608109.170.31315617
364.445364.445379.0020379.002236.82686.7028320Material 3-9.53098114.1290.31315618
378.983378.983390.9350390.935244.28489.4332320Material 3-7.61203118.6820.31315619
392.245392.245401.4130401.413250.8391.8297320Material 3-5.70164122.8340.31315620

404.24404.24410.4730410.473256.49393.9029320Material 3-3.7976126.5910.31315621
414.984414.984418.1530418.153261.29295.6598320Material 3-1.89776129.9550.31315622
424.482424.482424.4820424.482265.24597.1071320Material 30132.9290.31315623
432.732432.732429.4770429.477268.36798.25320Material 31.89776135.5120.31315624
439.737439.737433.160433.16270.66799.0921320Material 33.7976137.7050.31315625
445.488445.488435.540435.54272.15599.6368320Material 35.70164139.5060.31315626
449.973449.973436.6240436.624272.83399.885320Material 37.61203140.910.31315627
453.181453.181436.4190436.419272.70599.8382320Material 39.53098141.9150.31315628
455.089455.089434.9180434.918271.76899.4951320Material 311.4608142.5130.31315629
455.677455.677432.1190432.119270.01998.8548320Material 313.4039142.6960.31315630
454.913454.913428.0110428.011267.4597.9143320Material 315.3629142.4560.31315631
452.757452.757422.5730422.573264.05296.6703320Material 317.3404141.780.31315632
449.168449.168415.7850415.785259.81195.1176320Material 319.3396140.6570.31315633
444.097444.097407.6210407.621254.71193.2505320Material 321.3635139.0680.31315634
437.486437.486398.0510398.051248.72991.0605320Material 323.4159136.9970.31315635
429.258429.258387.0260387.026241.84188.5388320Material 325.5007134.4210.31315636
640.806640.806559.1570559.157425.914155.92822200Material 227.638129.6950.31769737
633.143633.143544.9260544.926420.165153.82422200Material 229.8338124.8920.31769738
616.939616.939522.5940522.594411.142150.5222200Material 232.079119.7430.31769739
599.238599.238498.6690498.669401.476146.98222200Material 234.381114.1190.31769740

579.92579.92473.0050473.005391.107143.18622200Material 236.7482107.9810.31769741
558.831558.831445.4170445.417379.96139.10522200Material 239.191101.2810.31769742
535.787535.787415.6750415.675367.944134.70522200Material 241.722293.95890.31769743
510.548510.548383.4850383.485354.938129.94422200Material 244.357785.93950.31769744
482.807482.807348.4610348.461340.787124.76322200Material 247.118177.1260.31769745
452.162452.162310.0860310.086325.282119.08722200Material 250.030667.38930.31769746

418.05418.05267.6250267.625308.128112.80722200Material 253.133156.55160.31769747
378.084378.084314.2730314.273114.38641.8771200Material 156.724549.68760.35988748
330.223330.223266.3140266.31496.930535.4866200Material 160.95832.46320.35988749
272.158272.158209.7560209.75676.345227.9502200Material 165.871911.56650.35988750

Query 1 (janbu simplified) - Safety Factor: 2.73147

SLIDE - An Interactive Slope Stability Program: Page 5 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM



Effective
Vertical Stress

[psf]

Base
Vertical Stress

[psf]

Effective
Normal Stress

[psf]

Pore
Pressure

[psf]

Base
Normal Stress

[psf]

Shear
Strength

[psf]

Shear
Stress
[psf]

Base
Friction Angle

[degrees]

Base
Cohesion

[psf]

Base
Material

Angle
of Slice Base

[degrees]

Weight
[lbs]

Width
[ft]

Slice
Number

12.907512.9075103.3770103.377241.76788.511722200Material 2-45.62683.851530.2977631
37.686637.6866123.2730123.273249.80691.454622200Material 2-43.101611.22950.2977632
60.407160.4071141.2970141.297257.08894.120722200Material 2-40.676817.99430.2977633
81.292381.2923157.6350157.635263.68996.537322200Material 2-38.337524.21270.2977634

100.52100.52172.4370172.437269.66998.726822200Material 2-36.071529.93760.2977635
118.234118.234185.8280185.828275.079100.70722200Material 2-33.869235.21170.2977636
134.551134.551197.9090197.909279.96102.49422200Material 2-31.722540.07020.2977637
152.247152.247211.6890211.689285.528104.53322200Material 2-29.624445.3390.2977638
174.314174.314230.330230.33293.059107.2922200Material 2-27.569251.90920.2977639
198.548198.548222.8670222.867139.26250.9843320Material 3-25.500762.17860.31315610
224.519224.519249.2090249.209155.72357.0107320Material 3-23.415970.3120.31315611
248.879248.879273.3390273.339170.80162.5308320Material 3-21.363577.94030.31315612
271.696271.696295.4150295.415184.59667.5812320Material 3-19.339685.08550.31315613
293.032293.032315.5730315.573197.19172.1923320Material 3-17.340491.76640.31315614
312.932312.932333.920333.92208.65776.39320Material 3-15.362997.99880.31315615
331.445331.445350.5570350.557219.05380.196320Material 3-13.4039103.7960.31315616
348.607348.607365.5620365.562228.42883.6282320Material 3-11.4608109.170.31315617
364.445364.445379.0020379.002236.82686.7028320Material 3-9.53098114.1290.31315618
378.983378.983390.9350390.935244.28489.4332320Material 3-7.61203118.6820.31315619
392.245392.245401.4130401.413250.8391.8297320Material 3-5.70164122.8340.31315620

404.24404.24410.4730410.473256.49393.9029320Material 3-3.7976126.5910.31315621
414.984414.984418.1530418.153261.29295.6598320Material 3-1.89776129.9550.31315622
424.482424.482424.4820424.482265.24597.1071320Material 30132.9290.31315623
432.732432.732429.4770429.477268.36798.25320Material 31.89776135.5120.31315624
439.737439.737433.160433.16270.66799.0921320Material 33.7976137.7050.31315625
445.488445.488435.540435.54272.15599.6368320Material 35.70164139.5060.31315626
449.973449.973436.6240436.624272.83399.885320Material 37.61203140.910.31315627
453.181453.181436.4190436.419272.70599.8382320Material 39.53098141.9150.31315628
455.089455.089434.9180434.918271.76899.4951320Material 311.4608142.5130.31315629
455.677455.677432.1190432.119270.01998.8548320Material 313.4039142.6960.31315630
454.913454.913428.0110428.011267.4597.9143320Material 315.3629142.4560.31315631
452.757452.757422.5730422.573264.05296.6703320Material 317.3404141.780.31315632
449.168449.168415.7850415.785259.81195.1176320Material 319.3396140.6570.31315633
444.097444.097407.6210407.621254.71193.2505320Material 321.3635139.0680.31315634
437.486437.486398.0510398.051248.72991.0605320Material 323.4159136.9970.31315635
429.258429.258387.0260387.026241.84188.5388320Material 325.5007134.4210.31315636
640.806640.806559.1570559.157425.914155.92822200Material 227.638129.6950.31769737
633.143633.143544.9260544.926420.165153.82422200Material 229.8338124.8920.31769738
616.939616.939522.5940522.594411.142150.5222200Material 232.079119.7430.31769739
599.238599.238498.6690498.669401.476146.98222200Material 234.381114.1190.31769740

579.92579.92473.0050473.005391.107143.18622200Material 236.7482107.9810.31769741
558.831558.831445.4170445.417379.96139.10522200Material 239.191101.2810.31769742
535.787535.787415.6750415.675367.944134.70522200Material 241.722293.95890.31769743
510.548510.548383.4850383.485354.938129.94422200Material 244.357785.93950.31769744
482.807482.807348.4610348.461340.787124.76322200Material 247.118177.1260.31769745
452.162452.162310.0860310.086325.282119.08722200Material 250.030667.38930.31769746

418.05418.05267.6250267.625308.128112.80722200Material 253.133156.55160.31769747
378.084378.084314.2730314.273114.38641.8771200Material 156.724549.68760.35988748
330.223330.223266.3140266.31496.930535.4866200Material 160.95832.46320.35988749
272.158272.158209.7560209.75676.345227.9502200Material 165.871911.56650.35988750

Global Minimum Query (corp of eng#1) - Safety Factor: 3.21503

SLIDE - An Interactive Slope Stability Program: Page 6 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM



Effective
Vertical Stress

[psf]

Base
Vertical Stress

[psf]

Effective
Normal Stress

[psf]

Pore
Pressure

[psf]

Base
Normal Stress

[psf]

Shear
Strength

[psf]

Shear
Stress
[psf]

Base
Friction Angle

[degrees]

Base
Cohesion

[psf]

Base
Material

Angle
of Slice Base

[degrees]

Weight
[lbs]

Width
[ft]

Slice
Number

38.868338.868399.4538099.4538240.18274.70622200Material 2-39.04153.547980.3208411
62.444762.4447120.5950120.595248.72477.362822200Material 2-36.930810.38440.3208412
83.784783.7847139.3510139.351256.30179.719722200Material 2-34.877116.72220.3208413
103.142103.142156.0160156.016263.03581.814122200Material 2-32.873622.5990.3208414
120.718120.718170.8250170.825269.01883.675122200Material 2-30.914428.04620.3208415
136.676136.676183.9620183.962274.32685.32622200Material 2-28.994633.09050.3208416
151.149151.149195.5790195.579279.01986.785822200Material 2-27.109937.75470.3208417
166.381166.381208.0640208.064284.06388.354822200Material 2-25.256442.66410.3208418
187.709187.709227.0330227.033291.72790.738622200Material 2-23.430949.35630.3208419
208.318208.318245.2050245.205299.06993.022322200Material 2-21.630255.90370.32084110
227.644227.644261.9910261.991305.85195.131622200Material 2-19.851862.13460.32084111
238.367238.367254.470254.47159.01149.4586320Material 3-18.035173.46050.34221212

261.01261.01276.6080276.608172.84453.7612320Material 3-16.17981.1050.34221213
281.811281.811296.5450296.545185.30257.6362320Material 3-14.340288.25790.34221214

300.86300.86314.4270314.427196.47561.1114320Material 3-12.516394.93220.34221215
318.234318.234330.3720330.372206.4464.2109320Material 3-10.7053101.1380.34221216
334.002334.002344.4930344.493215.26366.9552320Material 3-8.90509106.8860.34221217
348.218348.218356.8740356.874222.99969.3614320Material 3-7.11368112.1820.34221218
360.926360.926367.590367.59229.69771.4447320Material 3-5.32924117.0320.34221219
372.175372.175376.7170376.717235.39873.218320Material 3-3.54997121.4420.34221220
381.989381.989384.3020384.302240.13974.6926320Material 3-1.77413125.4130.34221221
390.398390.398390.3980390.398243.94975.8777320Material 30128.9490.34221222
397.429397.429395.0510395.051246.85576.7816320Material 31.77413132.050.34221223
403.093403.093398.2910398.291248.87977.4111320Material 33.54997134.7140.34221224
407.403407.403400.1480400.148250.04177.7725320Material 35.32924136.9410.34221225
410.369410.369400.650400.65250.35477.8699320Material 37.11368138.7270.34221226
411.988411.988399.8130399.813249.83177.7072320Material 38.90509140.0670.34221227
412.267412.267397.6560397.656248.48277.2876320Material 310.7053140.9560.34221228

411.19411.19394.1830394.183246.31376.613320Material 312.5163141.3850.34221229
408.757408.757389.4090389.409243.32975.6848320Material 314.3402141.3470.34221230
404.944404.944383.3280383.328239.5374.5032320Material 316.179140.8310.34221231
399.734399.734375.9430375.943234.91673.0681320Material 318.0351139.8220.34221232
402.155402.155363.1840363.184346.736107.84822200Material 219.8673132.6480.32643133
404.657404.657361.8550361.855346.199107.68122200Material 221.6771132.1430.32643134
608.482608.482551.2830551.283422.733131.48622200Material 223.51126.6260.32643135
593.204593.204532.0060532.006414.945129.06422200Material 225.3688122.5080.32643136

576.98576.98511.7980511.798406.779126.52422200Material 227.2566118.0280.32643137
559.767559.767490.6080490.608398.219123.86222200Material 229.1772113.1660.32643138
541.529541.529468.3950468.395389.244121.0722200Material 231.1344107.9020.32643139
522.209522.209445.0960445.096379.831118.14222200Material 233.1329102.210.32643140
501.754501.754420.6470420.647369.952115.0722200Material 235.178296.06250.32643141
480.095480.095394.9670394.967359.577111.84322200Material 237.276389.42350.32643142

457.16457.16367.9690367.969348.669108.4522200Material 239.434882.2520.32643143
432.857432.857339.5380339.538337.182104.87722200Material 241.662574.49790.32643144

407.08407.08309.5430309.543325.064101.10822200Material 243.970466.09960.32643145
379.711379.711277.8240277.824312.24897.121322200Material 246.371956.97990.32643146
329.112329.112291.150291.15105.9732.9608200Material 149.033252.01610.36305147
294.271294.271257.0310257.03193.551829.0983200Material 151.996639.19660.36305148
256.277256.277220.4120220.41280.223324.9526200Material 155.172424.87130.36305149
214.842214.842181.1990181.19965.950920.5133200Material 158.62758.646650.36305150

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 3.22831

SLIDE - An Interactive Slope Stability Program: Page 7 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM



Interslice
Force Angle

[degrees]

Interslice
Shear Force

[lbs]

Interslice
Normal Force

[lbs]

Y
coordinate - Bottom

[ft]

X
coordinate

[ft]

Slice
Number

000-3-11.23891
0044.1794-3.28316-10.89912
0092.9523-3.5439-10.55943
00145.089-3.78418-10.21964
00199.584-4.0056-9.879815
00255.605-4.20951-9.540046
00312.458-4.39701-9.200277
00369.744-4.56906-8.860498
00428.454-4.72647-8.520729
00488.246-4.86992-8.1809510
00548.477-5-7.8411811
00588.283-5.11128-7.5195512
00629.031-5.21141-7.1979313
00670.078-5.3007-6.8763114
00710.851-5.37944-6.5546815
00750.838-5.44786-6.2330616
00789.583-5.50616-5.9114317
00826.672-5.55449-5.5898118
00861.74-5.59301-5.2681819
00894.453-5.6218-4.9465620
00924.518-5.64096-4.6249421
00951.668-5.65052-4.3033122
00975.668-5.65052-3.9816923
00996.311-5.64096-3.6600624
001013.41-5.6218-3.3384425
001026.82-5.59301-3.0168226
001036.39-5.55449-2.6951927
001042.01-5.50616-2.3735728
001043.61-5.44786-2.0519429
001041.1-5.37944-1.7303230
001034.46-5.3007-1.4086931
001023.66-5.21141-1.0870732
001008.71-5.11128-0.76544633
00989.655-5-0.44382234
00978.3-4.87024-0.1048435
00947.646-4.727170.23414236
00904.053-4.570210.57312437
00854.63-4.398680.91210638
00799.682-4.211781.2510939
00739.561-4.008571.5900740
00674.68-3.787931.9290541
00605.529-3.548562.2680342
00532.695-3.288842.6070243
00456.894-3.006862.94644
00379.009-2.700213.2849845
00300.154-2.365883.6239646
00221.767-23.9629447
0094.2595-1.58334.3132548
00-34.2341-1.119664.6635649
00-161.746-0.5977655.0138750
00005.3641851

Global Minimum Query (janbu simplified) - Safety Factor: 2.73147

SLIDE - An Interactive Slope Stability Program: Page 8 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM



Interslice
Force Angle

[degrees]

Interslice
Shear Force

[lbs]

Interslice
Normal Force

[lbs]

Y
coordinate - Bottom

[ft]

X
coordinate

[ft]

Slice
Number

000-3-11.14491
0057.8104-3.30435-10.84722
00119.385-3.58301-10.54943
00183.561-3.83891-10.25174
00249.417-4.07439-9.95395
00316.208-4.2913-9.656136
00383.324-4.49115-9.358377
00450.262-4.67522-9.060618
00517.222-4.84454-8.762849
00584.967-5-8.4650810
00634.218-5.14937-8.1519211
00685.863-5.28499-7.8387712
00738.922-5.40748-7.5256113
00792.547-5.51739-7.2124614
00846.005-5.61517-6.899315
00898.65-5.70121-6.5861416
00949.917-5.77584-6.2729917
00999.307-5.83933-5.9598318
001046.38-5.89191-5.6466819
001090.74-5.93376-5.3335220
001132.04-5.96502-5.0203621
001169.96-5.98581-4.7072122
001204.25-5.99619-4.3940523
001234.65-5.99619-4.080924
001260.95-5.98581-3.7677425
001282.97-5.96502-3.4545826
001300.55-5.93376-3.1414327
001313.54-5.89191-2.8282728
001321.85-5.83933-2.5151229
001325.39-5.77584-2.2019630
001324.09-5.70121-1.888831
001317.91-5.61517-1.5756532
001306.86-5.51739-1.2624933
001290.94-5.40748-0.94933634
001270.2-5.28499-0.6361835
001244.73-5.14937-0.32302436
001214.63-5-0.0098685437
001171.14-4.833640.30782838
001120.71-4.651450.62552539
001064.45-4.452320.94322240
001002.73-4.234941.2609241
00936-3.997721.5786242
00864.805-3.73871.8963143
00789.836-3.455422.2140144
00711.976-3.144772.5317145
00632.393-2.802672.849446
00552.684-2.423643.167147
00475.135-23.484848
00317.858-1.451613.8446849
00158.018-0.8034814.2045750
00004.5644651

Query 1 (janbu simplified) - Safety Factor: 2.73147

SLIDE - An Interactive Slope Stability Program: Page 9 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM



Interslice
Force Angle

[degrees]

Interslice
Shear Force

[lbs]

Interslice
Normal Force

[lbs]

Y
coordinate - Bottom

[ft]

X
coordinate

[ft]

Slice
Number

000-3-11.14491
0057.8104-3.30435-10.84722
00119.385-3.58301-10.54943
00183.561-3.83891-10.25174
00249.417-4.07439-9.95395
00316.208-4.2913-9.656136
00383.324-4.49115-9.358377
00450.262-4.67522-9.060618
00517.222-4.84454-8.762849
00584.967-5-8.4650810
00634.218-5.14937-8.1519211
00685.863-5.28499-7.8387712
00738.922-5.40748-7.5256113
00792.547-5.51739-7.2124614
00846.005-5.61517-6.899315
00898.65-5.70121-6.5861416
00949.917-5.77584-6.2729917
00999.307-5.83933-5.9598318
001046.38-5.89191-5.6466819
001090.74-5.93376-5.3335220
001132.04-5.96502-5.0203621
001169.96-5.98581-4.7072122
001204.25-5.99619-4.3940523
001234.65-5.99619-4.080924
001260.95-5.98581-3.7677425
001282.97-5.96502-3.4545826
001300.55-5.93376-3.1414327
001313.54-5.89191-2.8282728
001321.85-5.83933-2.5151229
001325.39-5.77584-2.2019630
001324.09-5.70121-1.888831
001317.91-5.61517-1.5756532
001306.86-5.51739-1.2624933
001290.94-5.40748-0.94933634
001270.2-5.28499-0.6361835
001244.73-5.14937-0.32302436
001214.63-5-0.0098685437
001171.14-4.833640.30782838
001120.71-4.651450.62552539
001064.45-4.452320.94322240
001002.73-4.234941.2609241
00936-3.997721.5786242
00864.805-3.73871.8963143
00789.836-3.455422.2140144
00711.976-3.144772.5317145
00632.393-2.802672.849446
00552.684-2.423643.167147
00475.135-23.484848
00317.858-1.451613.8446849
00158.018-0.8034814.2045750
00004.5644651

Global Minimum Query (corp of eng#1) - Safety Factor: 3.21503

SLIDE - An Interactive Slope Stability Program: Page 10 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM



Interslice
Force Angle

[degrees]

Interslice
Shear Force

[lbs]

Interslice
Normal Force

[lbs]

Y
coordinate - Bottom

[ft]

X
coordinate

[ft]

Slice
Number

000-3-11.35991
10.16148.9330449.8402-3.2602-11.03912
10.161518.5934103.738-3.50136-10.71833
10.161428.762160.472-3.72499-10.39744
10.161439.2638219.065-3.93234-10.07665
10.161449.9569278.725-4.12447-9.755746
10.161460.725338.804-4.30228-9.43497
10.161471.4721398.765-4.46653-9.114068
10.161482.1963458.599-4.61789-8.793229
10.161493.071519.272-4.75694-8.4723810
10.1614104.01580.306-4.88416-8.1515411
10.1614114.919641.169-5-7.830712
10.1614123.034686.444-5.11142-7.4884913
10.1615131.253732.3-5.21071-7.1462814
10.1614139.437777.962-5.29819-6.8040615
10.1614147.465822.756-5.37416-6.4618516
10.1614155.234866.098-5.43886-6.1196417
10.1614162.65907.476-5.49248-5.7774318
10.1614169.635946.448-5.53518-5.4352219
10.1614176.119982.625-5.56711-5.09320
10.1615182.0431015.67-5.58834-4.7507921
10.1614187.3531045.3-5.59894-4.4085822
10.1614192.0061071.26-5.59894-4.0663723
10.1614195.9631093.34-5.58834-3.7241624
10.1614199.1951111.37-5.56711-3.3819425
10.1615201.6741125.2-5.53518-3.0397326
10.1615203.3831134.73-5.49248-2.6975227
10.1614204.3051139.88-5.43886-2.3553128
10.1614204.4331140.6-5.37416-2.013129
10.1615203.7641136.86-5.29819-1.6708830
10.1614202.2991128.69-5.21071-1.3286731
10.1614200.0461116.12-5.11142-0.9864632
10.1614197.0191099.23-5-0.64424833
10.1614195.6491091.59-4.88204-0.31781734
10.1614193.5321079.78-4.752290.0086144335
10.1615187.1921044.4-4.610290.33504536
10.1614179.9821004.18-4.455510.66147637
10.1615171.957959.4-4.287340.98790738
10.1614163.174910.401-4.105071.3143439
10.1614153.702857.552-3.907891.6407740
10.1614143.615801.273-3.694821.967241
10.1614132.999742.042-3.464742.2936342
10.1615121.952680.407-3.216282.6200643
10.1614110.589617.013-2.947812.9464944
10.161499.0478552.619-2.657353.2729245
10.161487.4907488.138-2.342453.5993646
10.161476.1192424.693-23.9257947
10.161456.4437314.917-1.581874.2888448
10.161436.932206.055-1.117244.6518949
10.161417.9404100.095-0.5954155.0149450

00005.3779951

List Of Coordinates

Water Table

YX
-3-30
-3-9
-2-6
00
030

Distributed Load

YX
030
00

External Boundary

SLIDE - An Interactive Slope Stability Program: Page 11 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM

D 
□ 

n 



YX
00

-2-6
-3-9
-3-30
-5-30

-25-30
-2530

-530
-230
030

Material Boundary

YX
-2-6
-20
-230

Material Boundary

YX
-5-30
-530

Material Boundary

YX
-20
00

SLIDE - An Interactive Slope Stability Program: Page 12 of 12
SLIDEINTERPRET 7.020

3-1 Slope.slim    11/6/2017, 11:16:37 AM

□ 
□ 
□ 



 

 

Appendix R 
Float Stability Calculations 
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Appendix S 
Surface Water Run Off and Discharge Calculations 
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