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1.

Introduction

GHD Services Inc. (GHD), on behalf of the International Paper Company (IPC), submits to the
United States Environmental Protection Agency (EPA) this Preliminary 30% Remedial Design (RD)
for the Southern Impoundment (Southern Impoundment 30% RD) of the San Jacinto River Waste
Pits Site in Harris County, Texas (Site). This Southern Impoundment 30% RD was prepared
pursuant to the requirements of the Administrative Settlement Agreement and Order on Consent for
Remedial Design (AOC), Docket No. 06 02 18, with an effective date of April 11, 2018 (EPA, 2018a).
The AOC includes a Statement of Work (SOW) under which a Preliminary 30% RD for the Southern
Impoundment is to be submitted to the EPA.

11 Background

The Site is located in Harris County, Texas, east of the City of Houston, between two unincorporated
areas known as Channelview and Highlands. The Northern Impoundment is located immediately
north of the Interstate Highway 10 (I-10) bridge over the San Jacinto River. The Southern
Impoundment is approximately 20 acres in size and is located on a small peninsula that extends
south of I-10. A vicinity map is shown on Figure 1, the Site plan is shown on Figure 2, and the
Southern Impoundment is shown on Figure 3.

The Southern Impoundment consists of an impoundment built in the mid-1960s for disposal of solid
and liquid pulp and paper mill material. The primary hazardous substances identified in soils within
the Southern Impoundment are polychlorinated dibenzo-p-dioxins and polychlorinated
dibenzofurans. Additional background information regarding the Southern Impoundment is contained
in the Remedial Investigation Report (Integral and Anchor QEA, 2013b).

The remedy selected by the EPA for the Southern Impoundment is described in the Record of
Decision (ROD) (EPA, 2017) as follows:

This remedial action (RA) involves excavation and replacement of soil in the Southern
Impoundment that is above the clean-up level. Soil would be removed within these areas to a
depth of 10 feet below grade. Implementation of this RA would require dewatering (groundwater
lowering) to allow excavation of impacted soil in relatively dry conditions and may need to be
timed to try to avoid high water and periods when storms are most likely. Excavated soil would
be further dewatered, as necessary, and potentially treated to eliminate free liquids prior to
transporting it for disposal. Effluent from excavation and subsequent dewatering would need to
be handled appropriately, potentially including treatment prior to disposal. Excavated soil would
be disposed of at an existing permitted landfill, the excavation would be backfilled with imported
soil, and vegetation would be re-established. An existing building (an elevated frame structure)
and a concrete slab would need to be demolished and removed prior to excavating the
underlying soil. These features would be replaced as necessary.

The Remedial Action Objectives (RAQs) for the Site, as identified in the ROD, include:

RAO 1: Prevent releases of dioxins and furans above clean-up levels from the former waste
impoundments to sediments and surface water of the San Jacinto River.
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RAO 2: Reduce human exposure to dioxins and furans from ingestion of fish by remediating
sediments to appropriate clean-up levels.

RAO 3: Reduce human exposure to dioxins and furans from direct contact with or ingestion of paper
mill waste, soil, and sediment by remediating affected media to appropriate clean-up levels.

RAO 4: Reduce exposures of benthic invertebrates, birds, and mammals to paper mill waste derived
dioxins and furans by remediating affected media to appropriate clean-up levels.

The risk-based clean-up level for the Southern Impoundment set forth in the ROD is listed below:

e Dioxin in paper mill waste material and soil in the Southern Impoundment - 240 nanograms per
kilogram (ng/kg) (Southern Impoundment construction worker).

The exposure of a future construction worker to constituents of potential concern (COPCSs) in
surface and subsurface soils, as detailed in the Baseline Human Health Risk Assessment (BHHRA;
Anchor QEA and Integral, 2013a), was considered in selecting a risk-based clean-up standard for
the Southern Impoundment. It used a depth-weighted average (DWA) of the COPCs because a
hypothetical future construction worker is assumed to be exposed to a mixture consisting of all soils
within a 10-foot (ft) soil depth, and not solely to a given soil horizon for the duration of exposure. In
communications and discussions with the EPA, the EPA has confirmed that the clean-up level of
240 ng/kg 2,3,7,8-tetrachlorinated dibenzo-p-dioxin (TCDD) toxicity equivalents for mammals
(TEQoF,Mm) outlined in the ROD is a DWA over the upper 10 feet of soil.

1.2 Remedial Design Approach

The RD process, as provided for in the AOC, includes the use of a Technical Working Group (TWG)
to provide technical expertise in the development and evaluation of the RD plans. The TWG has
considered the pre-design investigations (PDIs), treatability, and Southern Impoundment RD
elements represented in this document. The TWG consists of representatives from the EPA, Texas
Commission on Environmental Quality (TCEQ), United States Army Corps of Engineers (USACE),
GHD and other technical subject matter experts, as needed. The TWG has met a total of nine times
since the RD was initiated including on April 30, 2018, May 14 through 15, 2018, May 30, 2018,
June 13, 2018, May 3, 2019, December 17, 2019, January 27 through 28, 2020, February 19, 2020,
and March 25, 2020.

In addition, GHD and the EPA conduct weekly meetings to discuss the ongoing design progress, key
technical items, and decisions associated with these items.

A summary of the deliverables associated with the RD to date are listed below.

e On September 10, 2018, the Draft Remedial Design Work Plan (RDWP, Integral and Anchor
QEA, 2018c) was submitted to the EPA and outlined plans for implementing the RD activities
identified in the SOW. The EPA provided comments on the Draft RDWP on October 24, 2018.
The Remedial Design Work Plan (Integral and Anchor QEA, 2018e) was submitted to the EPA
on December 24, 2018.

e OnJune 8, 2018, the Draft First Phase Pre-Design Investigation Work Plan (Integral and Anchor
QEA, 2018a) was submitted to the EPA. The EPA provided comments and the First Phase
Pre-Design Investigation Work Plan (Integral and Anchor QEA, 2018b) was submitted to the
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EPA on August 24, 2018. It was approved by the EPA on September 12, 2018 (EPA, 2018b). An
Addendum to the First Phase Pre-Design Investigation Work Plan (Integral and Anchor
QEA, 2018d) was submitted on October 18, 2018.

e On December 7, 2018, a letter was submitted to the EPA (GHD, 2018) requesting a 48-day
extension to the deadline for submittal of the Draft Second Phase Pre-Design Investigation Work
Plan to allow time for the results from the First Phase Pre-Design Investigation (PDI-1) to be
received and incorporated. This extension request was approved by the EPA on
December 18, 2018 (EPA, 2018c), effectively extending the date for all subsequent RD
submittals.

e On February 11, 2019, the Draft Second Phase Pre-Design Investigation Work Plan (GHD,
2019a) was submitted to the EPA. The EPA provided comments to the work plan on
April 18, 2019 (EPA, 2019a). On June 3, 2019, the Final Second Phase Pre-Design
Investigation Work Plan (GHD, 2019d) was submitted to the EPA and approved by the EPA in
written correspondence dated August 8, 2019 (EPA, 2019c).

e On February 11, 2019, the Draft Treatability Study Work Plan (TSWP; GHD, 2019b) was
submitted to the EPA. The EPA provided comments to the TSWP on April 18, 2019
(EPA, 2019b). On May 20, 2019, the Final Treatability Study Work Plan, (GHD, 2019c) was
submitted to the EPA and approved in written correspondence dated August 27, 2019
(EPA, 2019d).

e On September 27, 2019, a letter was submitted to the EPA (GHD, 2019e) requesting an
extension to the deadlines for the Preliminary 30% RD for the Northern and Southern
Impoundments in response to a force majeure event caused by Tropical Storm Imelda, which
caused significant flooding at the Site and the surrounding area in September 2019 and delayed
the completion of field work related to Second Phase PDI (PDI-2). In a letter dated
October 30, 2019 (EPA, 2019f), the EPA approved a 24-day delay due to the force majeure
event and an extension to the deadlines for submittal of the Preliminary 30% RD for both the
Northern and Southern Impoundments.

1.3 Objective

The objective of this Report is to present a summary of the 30% RD for the Southern Impoundment.
The report includes a summary of the results from PDI-1, PDI-2, and the ongoing Treatability Study.
This Report also includes a description of the primary design elements for the selected remedy for
the Southern Impoundment, including those related to soil removal, the design and installation of a
bulkhead, and water treatment, and associated design drawings, specifications, and supplemental
plans.

1.4 Document Organization and Supporting Deliverables

The remaining sections of this Report are organized as follows:

e Section 2 of this Report includes descriptions of the phased PDIs for the Southern Impoundment
that were performed and a summary of the results and conclusions from these events.
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e Section 3 of this Report includes a description of treatability studies for the Southern
Impoundment and results.

e Section 4 of this Report addresses the Applicable or Relevant and Appropriate Requirements
(ARARS) that may be applicable to the Southern Impoundment remedial action (RA) work.

e Section 5 of this Report details the design criteria assumptions that are the basis for will be used
as part of the excavation, bulkhead installation, transportation and disposal, and water treatment
processes elements of the Southern Impoundment design.

e Section 6 of this Report includes a description of how the RA for the Southern Impoundment can
be implemented in a manner that minimizes environmental impacts in accordance with the
EPA’s Principles for Greener Clean-Ups.

e Section 7 of this Report includes a list of drawings developed to date for the Southern
Impoundment RD, along with the list of anticipated detailed technical specifications. Any
additional drawings will be submitted in a future design deliverable.

e Section 8 of this Report includes the drafts of all supporting deliverables identified in the SOW:
Construction Health and Safety Plan (HASP), Emergency Response Plan (ERP), Field Sampling
Plan (FSP), Quality Assurance Project Plan (QAPP), Site Wide Monitoring Plan (SWMP),
Construction Quality Assurance/Quality Control Plan (CQA/CQP), Transportation and Off-Site
Disposal Plan (TODP), and Institutional Controls Implementation and Assurance Plan (ICIAP).

e Section 9 of this Report includes references to cited reports, correspondences, etc.

This Report also includes the following appendices: Southern Impoundment PDI Supporting
Documents (including analytical and geotechnical laboratory reports, data validation reports and
photographic logs for the PDI [Appendix A]); Southern Impoundment Treatability Study Supporting
Documents (including water and soil analytical laboratory reports [Appendix B]); the Southern
Impoundment Supporting Deliverables (Appendix C), and the Design Drawings (Appendix D).

Pre-Design Investigation

Prior to the PDI, soil investigations of the Southern Impoundment were completed in March 2011
and May 2012 as part of the remedial investigation (RI) to characterize soil chemistry for dioxins and
furans. A summary and results of these investigations are included in the Remedial Investigation
Report (Integral and Anchor QEA, 2013b) that was submitted to the EPA on May 23, 2013. These
investigations were completed prior to the EPA setting of the clean-up level for Southern
Impoundment soil of 240 ng/kg. As a result, a key goal of the Southern Impoundment PDI was to
delineate and refine the areas and volume of Southern Impoundment soil requiring excavation
based on the EPA’s soil clean-up level.

The PDI for the Southern Impoundment was conducted in two phases, as described below.

2.1 First Phase Pre-Design Investigation (PDI-1)

The purpose of PDI-1 was to address the following data gaps for the Southern Impoundment:
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e Characterization of dioxins and furans in the upper 10 feet of soils adjacent to cores collected
during the RI in which the DWA TEQpbr,m concentrations were greater than 240 ng/kg in order to
delineate areas not previously characterized and volumes of soil that will require removal.

e Geotechnical assessment of the soils within the excavation area of the Southern Impoundment
to support engineering design.

e Characterization of waste in the Southern Impoundment that will require removal and off-Site
disposal.

PDI-1 activities in the Southern Impoundment were completed from November 1 through 19, 2018,
in accordance with the First Phase Pre-Design Investigation Work Plan (Integral and Anchor

QEA, 2018b), dated August 24, 2018, and approved by the EPA on September 12, 2018

(EPA, 2018b), and the Addendum to the First Phase Pre-Design Investigation Work Plan, dated
October 18, 2018 (Integral and Anchor QEA, 2018d).

Southern Impoundment PDI-1 field activities included soil sampling for chemistry, waste
characterization, and geotechnical analyses at 45 sampling locations (Figure 4). Soil borings were
advanced from the surface to 10 feet below ground surface (ft bgs) for chemistry and waste
characterization, and from the surface to the Beaumont clay, approximately 35 ft bgs, for
geotechnical sampling and testing.

A photographic log documenting the PDI-1 field event is included as part of Appendix A.

21141 PDI-1 Chemistry Sampling

As part of PDI-1 activities, a total of 66 soil borings were installed at 45 locations in the Southern
Impoundment. Of those samples, 26 were analyzed for dioxins and furans and 40 were archived for
future analysis pending the results of the first 26 samples. All borings were installed to a depth of
10 ft bgs.

o Twelve borings were installed in six new locations (two borings co-located at each location) to fill
in data gaps from the RI results. A single composite sample was collected from each location for
analysis of dioxins and furans. A second co-located boring was collected at each location,
archived in two-foot intervals and analyzed only if the composite sample result was greater than
240 ng/kg TEQoFm.

e Atotal of 20 composite perimeter step-out borings were installed around five RI boring locations
at which the TEQorm was above 240 ng/kg TEQorm (four borings per RI boring location, one in
each of the four cardinal directions). A total of 20 interval perimeter, step-out, co-located borings
were installed in the same locations as the composite borings. Samples were collected in
two-foot intervals, archived and analyzed only if the composite sample result was greater than
240 ng/kg TEQoFm.

e An additional 20 borings were collected from step-outs from the RI boring locations. These
step-outs were beyond the bounds of the step-outs described above and were collected and
archived in two-foot intervals. These were analyzed only if the original step-out composite
sample result was greater than 240 ng/kg TEQor,wm.

Discrete and composite soil samples were collected via direct push methodology and submitted for
analysis consistent with the First Phase Pre-Design Investigation Work Plan (Integral and Anchor
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QEA 2018b). Samples were analyzed by ALS Laboratories in Houston, Texas for dioxins and furans
using EPA approved method (1613B). Sample data validation was completed by a third-party
validation firm (EcoChem, Inc.).

211.2 PDI-1 Geotechnical Sampling

A total of five geotechnical soil borings were installed to a total depth of 35 ft bgs in locations shown
on Figure 4. Disturbed samples were collected from standard penetration test (SPT) split-spoon
samplers and analyzed for moisture content, plasticity (Atterberg limits), specific gravity, and grain
size distribution. Undisturbed samples were collected using Shelby tube samplers and analyzed for
moisture content and bulk density testing. Most tests were performed in a laboratory setting, with
blow counts being the only geotechnical test conducted in the field. Geotechnical samples were
submitted to GeoTesting Express for analysis.

2113 PDI-1 Waste Characterization Sampling

In order to support waste disposal planning, composite samples from 0 to 10 ft bgs were collected
from five areas that were anticipated to be subject to removal, as depicted on Figure 4. Samples
were analyzed for toxicity characteristic leaching procedure (TCLP) parameters and ignitability,
corrosivity, reactivity, and toxicity, as outlined in Table 1. Due to the presence of debris not typical of
paper mill waste in some previous cores, samples were also analyzed for total petroleum
hydrocarbons (TPH) and asbestos.

2.1.2 Summary of PDI-1 Results

21.21 PDI-1 Chemistry Results

Of the 38 soil borings analyzed, 23 had DWAs above 240 ng/kg TEQor,m and 15 had DWAs below
240 ng/kg TEQor.m , as seen on Figure 5. The validated analytical data is shown in Table 2. The
laboratory reports and data validation report are included as part of Appendix A.

2.1.2.2 PDI-1 Geotechnical Results

The PDI-1 geotechnical results show interbedded clay, silt, and sand in the areas of the Southern
Impoundment in which the geotechnical samples were collected. Soils were shown to have
moderate moisture content. Atterberg classification of clay soils indicated that they contained a mix
of clays and sands, with an approximately even mix of high plasticity, fat clays and low plasticity,
lean clays. Interspersed within these clays were samples with a high sand content. The geotechnical
sample results are included in Appendix A.

21.2.3 PDI-1 Waste Characterization Results

Based upon the results summarized in Table 1, the Southern Impoundment soils did not exhibit any
of the four characteristics of hazardous waste (ignitability, corrosivity, reactivity, or toxicity), as
defined in Title 40 of the Code of Federal Regulations (CFR) Part 261, Subpart C. As a
non-hazardous waste, the soils would meet the definition of Class 1 or Class 2 industrial waste
under the regulations governing classification of non-hazardous industrial solid waste in Texas

(30 Texas Administrative Code [TAC] §335.505, 335.506, and 335.508).

GHD | Preliminary 30% Remedial Design - Southern Impoundment | 11187072 (12) | Page 6



Analytical results for asbestos indicated that the material would not require any special handling due
to the presence of asbestos.

Analytical results for TPH for soil boring SJSB012-N1-Composite were slightly elevated, suggesting
that additional evaluation should be conducted to help inform the classification of non-hazardous
waste (Class 1 versus Class 2).

Additional waste characterization testing of Southern Impoundment soils was performed as part of
the Southern Impoundment Treatability Study.

2.2 Second Phase Pre-Design Investigation (PDI-2)

The purpose of PDI-2 was to address the following data gaps for the Southern Impoundment:

e Refinement of the horizontal and vertical extent of the Southern Impoundment soil with a DWA
TEQor.m greater than 240 ng/kg to a depth of 10 ft bgs.

e Geotechnical data to inform the design and construction of a bulkhead along the shoreline for a
portion of the excavation.

e Topographic and above-ground utility survey data to support design elements related to access,
staging, and excavation.

2.2.1 PDI-2 Investigation Activities

PDI-2 field work on the Southern Impoundment took place from September 3 through

December 11, 2019, in accordance with the Final Second Phase Pre-Design Investigation Work
Plan (GHD, 2019d), dated June 3, 2019, and approved by the EPA on August 8, 2019 (EPA, 2019c).
On September 17, 2019, Tropical Storm Imelda caused significant flooding at the Site, shutting
down all work until October 7, 2019. This event resulted in a force majeure event, approved by the
EPA in correspondence dated October 30, 2019 (EPA, 2019f), that delayed the completion of PDI-2
field work.

Southern Impoundment PDI-2 field activities included installation of 21 chemistry sample boring
locations, two geotechnical boring locations, and three treatability testing boring locations (Figure 6).
The treatability testing and results are further discussed in Section 3. Soil borings were advanced
from the surface to 10 ft bgs for chemistry borings, and from the surface to approximately 75 ft bgs
for geotechnical sampling and testing.

A photographic log documenting the PDI-2 field event is included in Appendix A.

2211 PDI-2 Chemistry Sampling

As part of PDI-2 activities, 21 chemistry soil borings were installed using direct push methodology to
a depth of 10 ft bgs with discrete samples collected for every 2-foot (ft) interval. Each 2-ft interval
sample was analyzed by Eurofins TestAmerica Laboratory in Sacramento, California for dioxins and
furans using EPA approved Method (1613B) and percent moisture using Standard Method

(SM) 2540G. Sample data validation was completed by GHD. The DWA for each location was
calculated mathematically using the results of the five discrete interval samples for that boring to
determine if the DWA for that location was above or below the clean-up level (240 ng/kg TEQor,m).
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Eleven of the soil borings were non-contingent borings and samples from these locations were
analyzed immediately upon arrival at the laboratory. Samples from the other 10 borings were
contingent samples (denoted as C1, C2, or C3) that were archived by the laboratory, and were only
analyzed if the adjacent non-contingent boring of the same number had a DWA greater than

240 ng/kg TEQDF m.

Analytical results from soil boring SISB065 showed dioxin and furan concentrations greater than
240 ng/kg TEQorm DWA. To fully delineate the southwestern corner of the Southern Impoundment,
a step-out boring (SJSB065-C1) was added along the shoreline, as shown on Figure 6. On
October 11, 2019, a Work Plan Refinement Notice (GHD, 2019f) was submitted to the EPA
identifying the need to add a chemistry boring (SJSB065-C1) to the approved scope of work. The
additional work was approved by the EPA on October 22, 2019 (EPA, 20199).

On November 8, 2019, a Third Work Plan Refinement Notice (GHD, 2019g) was submitted to the
EPA identifying the need to add three additional chemistry borings to the approved scope of work.
The additional work was approved by the EPA on November 14, 2019 (EPA, 2019e). Analytical
results from soil borings SJSB060-C1 and SJSB061-C1 showed dioxin and furan concentrations
greater than 240 ng/kg TEQorm DWA. To fully delineate that corner of the Southern Impoundment,
three additional step-out borings were added, including SJISB060-C2 and SJSB060-C3 which were
installed in the right-of-way on the east side of Market Street and SJSB061-C1 which was installed
in the southeastern corner of the Glendale Boat Works property, as shown on Figure 6.

221.2 PDI-2 Geotechnical Sampling

Upon review of the geotechnical data obtained during PDI-1, geotechnical data was not identified as
a data gap in the Final Second Phase Pre-Design Investigation Work Plan (GHD, 2019d). As such,
no geotechnical borings were originally planned for purposes of PDI-2. Analytical results showed
dioxin and furan concentrations greater than 240 ng/kg TEQorm DWA in step-out soil boring
SJSB065-C1, along the shoreline adjacent to the water in the southwest corner of the Southern
Impoundment. As such, it was determined that it would be necessary to install a bulkhead along the
shoreline in that corner to allow for excavation and backfill to be conducted under dry conditions.
Two geotechnical soil borings were added to the approved scope of work in order to collect
geotechnical data to inform the design of the bulkhead. The two geotechnical borings were identified
in the Third Work Plan Refinement Notice (GHD, 2019f). The locations of these borings (SJGB028
and SJGB029) are shown on Figure 6.

Geotechnical soil borings were installed using a Central Mine Equipment (CME) mud-rotary drilling
rig. Samples were collected and analyzed for moisture content (per American Society for Testing
and Materials [ASTM] D2216); grain size (per ASTM D6913 and ASTM D7928); plasticity (Atterberg
limits; per ASTM D4318); torvane shear (per ASTM D2537); and unconsolidated undrained (UU)
triaxial shear strength (per ASTM D2850) to a depth of 75 ft bgs. Geotechnical samples were sent to
Tolunay-Wong Engineers, Inc. in Houston, Texas for analysis.
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2.2.2 Summary of PDI-2 Results

2221 PDI-2 Chemistry Results

Of the 21 chemistry sample soil borings installed during the PDI-2, 20 were analyzed. Contingent
boring, SJSB063-C1 was collected but was not analyzed due to the non-contingent boring of the
same number (SJSB063) demonstrating DWAs below 240 ng/kg TEQor m. Of those 20, eight had
DWAs above 240 ng/kg TEQobrm and 12 had DWAs below 240 ng/kg TEQor.m, as seen on Figure 7.
Analytical analysis and data handling for PDI-2 followed the procedures identified in the QAPP that
was submitted in Final Second Phase Pre-Design Investigation Work Plan (GHD, 2019d) to ensure
that data quality objectives (DQOs) were achieved. This included a systematic process, which
includes data validation that is designed to ensure that the data collected are of the appropriate type
and quality for its intended application. The validated analytical data is shown in Table 3 and
provides quality assurance that the data collected are usable. The laboratory reports and data
validation report are included as part of Appendix A.

2.2.2.2 PDI-2 Geotechnical Results

The PDI-2 geotechnical report is currently under review and will be included in a future design
submittal.

2223 PDI-2 Topographic and Utility Survey

To support design elements related to access, staging, and excavation, a topographic survey was
conducted on the Southern Impoundment from July 29 through August 2, 2019. The survey was
conducted by a surveyor (Morrison Surveying, Inc.) licensed in the state of Texas. Field data was
collected using conventional surveying equipment, including a Trimble R10 global positioning
system (GPS), and Trimble S6 robotic total station with supporting accessories. Surveying was
completed on a 50-ft grid over the Southern Impoundment boundaries. Above-ground utilities were
also noted during survey activities. Survey data was utilized to develop a topographical digital
elevation map of the Southern Impoundment. This surface and all identified above-ground utilities
have been incorporated into the design drawings.

2.3 Conclusions and Recommendations

PDI-1 results showed DWA dioxins and furans concentrations above 240 ng/kg TEQorm DWA at

23 boring locations and the PDI-2 results showed concentrations above 240 ng/kg TEQorm DWA at
eight boring locations. The data from PDI-1 and PDI-2 was combined with the data from the RI to
generate Thiessen polygons to determine the vertical and horizontal extent of the dioxins and furans
concentrations in soil greater than 240 ng/kg TEQobrm. These Thiessen polygons are shown on
Figure 8. The analytical laboratory reports from the PD-1 and PDI-2 sampling events can be found in
Appendix A. The results for the discrete sample intervals and mathematically calculated DWAs for
the RI, PDI-1, and PDI-2 events are summarized in Table 4.

Based on the results from the RI and PDI events, there are four main areas in which removal of soil
is proposed, as shown on Figure 8. The Thiessen polygons developed from these results are the
basis for the excavation area and volume in this Southern Impoundment 30% RD.

GHD | Preliminary 30% Remedial Design - Southern Impoundment | 11187072 (12) | Page 9



The geotechnical results from the PDI-2 are currently being reviewed and will be utilized to inform
the design of the bulkhead planned for installation in the southwest corner of the Southern
Impoundment. A summary of these results and the geotechnical report will be included in a future
design submittal.

Treatability Study

3.1 Treatability Study Overview

Pursuant to the ROD, excavated Southern Impoundment soil may need to be solidified to eliminate
free liquids prior to transport for off-Site disposal and any contact water generated in the excavation
through seepage and/or stormwater accumulation would need to be treated prior to discharge.

As part of the PDI-2 field activities, soil and borehole water samples were collected from the
Southern Impoundment to utilize for treatability testing, as specified in the TSWP (GHD, 2019c)
submitted to the EPA on May 20, 2019, and approved on August 27, 2019 (EPA, 2019d).

Three composite soil samples were collected from locations in the Southern Impoundment with
concentrations of dioxin and furans greater than 240 ng/kg TEQor.m DWA to utilize for supplemental
waste characterization sampling and evaluation of solidification mix design, as necessary.

In addition, a robust field pilot test which involved on-Site clarification and filtration was performed as
part of treatability studies for the Northern Impoundment on contact water generated from the
Northern Impoundment. Laboratory particle size analysis was also performed on the Northern
Impoundment samples to evaluate the effectiveness of filtration micron size at removing dioxins and
furans. Results of those Northern Impoundment treatability studies that provide the basis for the
water treatment element of the Southern Impoundment RD are provided below. Detailed results of
the Northern Impoundment treatability studies on contact water will be provided as part of the
Preliminary 30% Remedial Design for the Northern Impoundment. Information about those
treatability studies are provided in this Report, reserving the right to supplement and/or modify such
information as it relates to the Northern Impoundment based upon this future submittal. To ensure
the testing completed on the Northern Impoundment contact water was applicable to the Southern
Impoundment, a representative borehole water sample was collected from the Southern
Impoundment and analyzed to obtain characterization data as a relative comparison to that obtained
from the Northern Impoundment and used in the pilot test and laboratory treatability study.

3.2 Treatability Study Objectives

As outlined in the TSWP, the objectives related to the Southern Impoundment Treatability Study
included:

e Evaluate the re-use of contact water on-Site for in-situ solidification of the South Impoundment
waste material.

e Evaluate optimum solidification mix designs to solidify the waste material for transportation and
disposal.
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e Evaluate optimum solidification mix designs to meet requirements for Class 1 and/or Class 2
non-hazardous industrial waste disposal, in accordance with 30 TAC 335.505-506 and 335.508.

e Characterize the borehole water quality for evaluation of incorporation into the solidification mix
design.

The TSWP did not include treatability testing for the Southern Impoundment. It was later determined
that treatability testing for the Southern Impoundment should be performed, based on a
determination regarding the volume of groundwater that may be encountered and could not be used
in solidification of excavated soils.

Characteristics of the borehole water collected in the Southern Impoundment were correlated to the
characteristics of the samples collected in the Northern Impoundment. The purpose of the
comparison was to determine if water quality characteristics and sample results of treatability
evaluations performed on Northern Impoundment water samples could be applied to water that may
be encountered during the RA at the Southern Impoundment.

3.3 Soil Treatability Testing

Based on the origin of waste material in the Southern Impoundment, the waste material is not listed
as hazardous under 40 Code of Federal Regulations (CFR) Part 261, Subpart D. Further, waste
characterization samples collected during the PDI-1 were analyzed for ignitability, corrosivity,
reactivity, and toxicity, as defined in Title 40 of CFR Part 261, Subpart C, to determine if the material
was a characteristic hazardous waste. The results indicate that the material is not a characteristic
hazardous waste under Resource Conservation and Recovery Act (RCRA) or Texas Commission on
Environmental Quality (TCEQ) regulations. Validated PDI-1 waste characterization data are included
in Table 1.

Additional testing was conducted during the Treatability Study to further classify the non-hazardous
waste under applicable TCEQ rules. The material was tested in accordance with EPA

Method SW-846 Test Method 9095B (i.e., paint filter test), to determine whether free liquids were
present which would prevent the material from being disposed of without solidification.

3.3.1 Soil Sample Acquisition

As part of Southern Impoundment PDI-2 activities, between October 9 and 12, 2019, four 5-gallon
buckets of soil were collected from each of three treatability sample locations, as shown on Figure 9.
Sample locations were selected based upon data collected during the Rl and PDI-1 indicating that
the soil in the area had dioxin and furan concentrations greater than 240 ng/kg TEQorm DWA.
Samples were collected and composited from soil borings installed using direct push methodology.
Samples were containerized, sealed, and driven via courier to the GHD Treatability Laboratory in
Niagara Falls, New York on October 17, 2019.

3.3.2 Soil Treatability Activities

Soil samples were analyzed for the following parameters to determine whether they meet TCEQ
Class 1 or Class 2 non-hazardous landfill disposal requirements:

e TCLP Dioxins and Furans - EPA 1613B
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e TCLP Volatile Organic Compounds (VOCSs) - EPA 8260C
e TCLP Semivolatile Organic Compounds (SVOCs) - EPA 8270D
e TCLP Organochlorine Pesticides - EPA 8081B

e TCLP Polychlorinated Biphenyls (PCBs) - EPA 8082A

e TCLP Herbicides - EPA 8151A

e TCLP Glycols - EPA 8015D Direct Injection

e TCLP Metals - EPA 6010C

e TCLP Mercury - EPA 7470A

e TCLP Methomyl - EPA 8321A

e Total Cyanide - EPA 9014

e Sulfide - EPA 9034

e Ignitability - EPA 1020B

e pH-EPA9045D

e Paint Filter - EPA 9095B

As outlined in the TSWP, solidification reagent testing was planned to be performed on any samples
of waste material that failed any of the TCLP or paint filter analyses. Since the samples from the
Southern Impoundment all passed paint filter and did not leach any materials in excess of Subtitle D
or Texas Class 2 criteria, solidification of the soils will not be required and further reagent testing
was not completed during the treatability study.

3.3.3 Soil Treatability Results and Conclusions

Baseline characterization results for the Southern Impoundment soil treatability samples were
consistent with results obtained during PDI-1, indicating that the soil can be classified as
non-hazardous. In addition, the characterization results indicate that the soil met criteria for disposal
in a Texas Class 2 landfill, with the exception of sulfide in two of the three samples. During
implementation of the remedy, it is anticipated that sulfide will be at acceptable concentrations for
disposal at a Subtitle D/Texas Class 2 landfill as a result of stockpiling larger volumes of soil prior to
transportation off-Site. There were no other exceedances of hazardous waste parameters. The
results from the soil characterization are shown in Table 5.

3.4 Water Treatability Testing

The EPA has made the determination regarding the ARAR for compliance with the Texas Surface
Water Quality Standard (TSWQS) based on the substantive requirements of the state’s regulation
for surface water discharge. As detailed in e-mail correspondence dated February 18, 2020
(EPA, 2020), “EPA has determined that compliance with the TSWQS ARAR will be attained as
follows:

e The state surface water quality standard for Dioxins/Furans is 7.97 x 10 ug/L
[0.0797 picograms per liter {pg/L}] (as TCDD equivalents).
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e Compliance with the TSWQS will be determined using the minimum level of the EPA approved
Method (1613B), cited in 40 CFR Part 136 (Guidelines Establishing Test Procedures for the
Analysis of Pollutants), in sampling of surface water discharges during the Site remedial action.

o If an effluent sample analyzed for dioxin is below the minimum level using the EPA approved
method, the sample result would be identified as non-detect and the discharge would be
determined to be in compliance with the ARAR.

The Minimum Level (ML) for each analyte is defined as the level at which the entire analytical
system must give a recognizable signal and acceptable calibration point. It is equivalent to the
concentration of the lowest calibration standard, assuming that all method-specified sample weights,
volumes, and clean-up procedures have been employed.

This approach is consistent with the state’s guidance and other permits issued by the TCEQ.”

If an effluent sample analyzed for dioxin is below the ML using the EPA approved method, the
sample result will be identified as non-detect and the discharge will be determined to be in
compliance with the ARAR.

Extensive treatability testing was performed both on-Site at the Northern Impoundment as part of a
pilot test and in the GHD Treatability Laboratory using contact water generated from the Northern
Impoundment to evaluate water treatment options. A borehole water sample was obtained from the
Southern Impoundment for baseline characterization to ensure that the results obtained from the
Northern Impoundment treatability testing were applicable to borehole water collected at the
Southern Impoundment.

As described in the TSWP, two water management approaches were to be evaluated as part of the
treatability study; traditional treatment through clarification and filtration, and thermal evaporation.
Based upon the results of treatability testing and the EPA’s determination regarding the applicable
surface water discharge ARAR (see Section 5.4.1.4), traditional treatment through clarification and
filtration was identified for use in the Southern Impoundment 30% RD; therefore, thermal
evaporation is not being considered as a water management approach, so any further discussion of
its initial evaluation (in addition to the information contained in Section 3.4.1.2) is not included in this
Report.

3.4.1 Water Sample Acquisition

3.411 Southern Impoundment Borehole Water

As described in the TSWP, GHD planned to collect contact water from approximately three soil
boring locations in the Southern Impoundment to establish baseline characterization conditions.
Consistent with previous investigations, seepage water was rarely encountered in open boreholes.
Only one borehole generated a sufficient volume of water to conduct limited baseline
characterization. On October 24, 2019, GHD was able to collect 1.5 gallons of borehole seepage
water from boring SJSB059 using a bailer. The location of the water sample is shown on Figure 9.
The sample was containerized in a 5-gallon bucket, sealed, and driven via courier to the GHD
Treatability Laboratory in Niagara Falls, New York.
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3.41.2 Northern Impoundment Excavation Seepage and Contact Water

In order to generate the large volume of water required for the thermal evaporation pilot test,

20,000 gallons of representative contact water were generated from the Northern Impoundment. In
order to produce this volume, waste material in the western portion of the impoundment was
excavated from a 20-ft by 20-ft by 10-ft cell. The excavated material was stored in roll-off containers.
The excavation remained open overnight, and water that seeped into the excavation was collected.
In addition, to obtain adequate volume of contact water, approximately 20,000 gallons of potable
water was then transferred into the excavation and mixed using an excavator bucket to generate a
worst case suspended solids mixture that may be encountered in stormwater during the RA. This
simulated contact water was then pumped to two storage tanks and the contents of the two tanks
were homogenized and subsequently sampled.

3.4.2 Water Treatability Activities

3.4.21 Southern Impoundment Borehole Water Baseline Analysis

In order to establish baseline characterization conditions for seepage water in the Southern
Impoundment, the sample collected from soil boring SJISB059 was analyzed for the following
characterization parameters:

e Dioxins and Furans - EPA 1613B

e VOCs - EPA 8260C

e SVOCs-EPA 8270D

e PCBs - EPA 8082A

e Total and Dissolved Metals - EPA 6010C
e Total and Dissolved Mercury - EPA 7470A
¢ Ammonia Nitrogen - EPA 350.1

e Chemical Oxygen Demand (COD) - EPA 410.4
e pH - EPA 9040C

e Total Dissolved Solids (TDS) - SM2540C
e Total Organic Carbon (TOC) - SM5310C

Full characterization, including parameters such as total suspended solids and dissolved dioxins,
could not be completed due to the limited sample volume.

3.4.2.2 Northern Impoundment Pilot Treatability Testing

As mentioned in Section 3.4.1.2, contact water was generated in the Northern Impoundment by
placing potable water in an open excavation in the Western Cell. This simulated contact water was
then processed through an on-Site treatment system which included polymer addition with inline
mixing followed by clarification, sand filtration, and bag filtration. Water samples were collected and
analyzed at different steps in the process, as depicted in a process flow diagram, included as
Figure 10. The following samples were collected and analyzed:
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e Excavation Seepage Water

e Homogenized Contact Water (Tank 1)
e Homogenized Contact Water (Tank 2)
e Clarified Effluent

o Filtered Effluent

All samples were analyzed for the following characterization parameters:
e Dioxins and Furans - EPA 1613B

e VOCs - EPA 8260C

e SVOCs - EPA 8270D

e PCBs - EPA 8082A

e Total and Dissolved Metals - EPA 6010C

e Total and Dissolved Mercury - EPA 7470A

e Alkalinity - SM 2320B

e Ammonia Nitrogen - EPA 350.1

e Anions (bromide, chloride, fluoride, nitrate, nitrite, sulfate) - EPA 300.0
e Biochemical Oxygen Demand (BOD) - SM 5210B
e COD-EPA4104

e Cyanide - EPA-SW846-9012B

e Ferrous iron - SM 3500

e Hydrogen sulfide - SM 4500

e pH - EPA 9040C

e Phosphorus - EPA-SW846-6010D/3050B/7471B
e Sulfide - EPA-SW846-9034

e TDS - Standard Methods SM2540C

e TOC - Standard Methods SM5310C

e Total Suspended Solids (TSS) - SM 2540D

3.4.2.3 Laboratory Particle Size Analysis by Filtration

To further evaluate filtration requirements, testing was performed in the GHD Treatability Laboratory
on samples of the contact water from the Northern Impoundment. This serial filtration test was
performed in order to determine the size distribution of the particles present in the contact water and
any relationship between particle size and the concentration of dioxins and furans in the sample.

The test was performed on a 7-liter sample of homogenized contact water. The entire 7-liter sample
was then filtered through a pre-weighed 100 micron (um) filter paper. A 1-liter sample of the filtrate
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was then collected for analysis of dioxins/furans. This process was then repeated using the
remaining filtrate water and pre-weighed 41, 10, 1, 0.45, and 0.1 pm filter papers with collection of a
filtrate sample after each filtration.

After the filtration test was complete, each filter paper was dried and then weighed to determine the
amount of particulate captured on the filter and the filtrate samples were analyzed for dioxins and
furans.

3.4.3 Water Treatability Results and Conclusions

3.4.31 Effluent Limitation Assessment

A water quality-based effluent limitations assessment was completed to ensure that the effluent from
the Southern Impoundment maintains instream criteria for dissolved oxygen and other parameters
such as bacteria, phosphorus, nitrogen, turbidity, dissolved solids, temperature, and toxic pollutants.
This assessment is an indication that the water quality standards for the receiving water body are
met. These numeric water quality criteria are values expressed as levels, or constituent
concentrations, or numbers deemed necessary to protect the receiving water. Water from the
Southern Impoundment will discharge to the Segment 1005 of San Jacinto River, which is classified
as a tidal river. Accordingly the TCEQ model, TEXTOX MENU # 5 for bay or wide tidal rivers was
utilized to determine the water quality-based effluent limitations for COPCs for the Southern
Impoundment based on the receiving water body. These estimated discharge criteria are included in
Table 6. For dioxins and furans, results were compared to the ML, as discussed in Section 3.4.

3.4.3.2 Southern Impoundment Borehole Water Results

Analytical results for the sample obtained from the borehole on the Southern Impoundment are
summarized in Table 6. The available results were compared to the Northern Impoundment
excavation contact water collected during the pilot test. These results are also included in Table 6.
Analytical laboratory reports are included as part of Appendix B.

Evaluation of the results from the two samples analyzed indicates that the chemistry of the Southern
Impoundment borehole water is similar to the Northern Impoundment excavation contact water.
Concentrations of metals and dioxins and furans are primarily associated with the level of solids in
the water. The average TSS concentration in the Northern Impoundment simulated contact water
sample was approximately 4,000 milligrams per liter (mg/L). This concentration is greater than what
is anticipated to be encountered in the Southern Impoundment via seepage or stormwater and will
be conservatively used as the basis for the Southern Impoundment 30% RD.

3.43.3 Northern Impoundment Pilot Treatability Results

Results of the water samples from each step of the on-Site pilot treatability testing are summarized
in Table 6 and were compared to the estimated discharge criteria, as described in Section 3.4.2.2.
The contact water initially exhibited high levels of dioxins and furans, TSS, and some metals
(including copper, lead, and zinc). Following clarification, the metals in the clarified effluent sample
were below estimated discharge limits. Results for all analytical parameters, including dioxins and
furans, were below the estimated discharge criteria for the filtered effluent sample. Figure 10 shows
a visual depiction of the step-wise decrease in dioxins, metals, and TSS levels at each step in the
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treatment process. This treatment process was used as the basis for the Southern

Impoundment 30% RD with additional unit processes, as discussed in Section 5.4. It should be
noted that alternatives exist for the management of contact water, such as transportation and
disposal at a publicly-operated treatment works (POTW); however, those alternatives will be further
evaluated later in the design process.

3434 Laboratory Particle Size Analysis by Filtration Results

The results of the filtration test showed that 30.4 percent of the solids from the water were trapped
on the 41 pum filter indicating that they are between 41 pm and 100 pm in size. A further 61.6 percent
were trapped on the 10 um filter indicating that these particles were between 10 um and 41 pym in
size. Overall, greater than 90 percent of the particulates were greater than 10 um in size.
Concentrations of dioxins and furans in excess of the MLs were observed in the filtered water that
had passed through the 100 pm, 41 pm, and 10 um filters, however after filtration with a 1 um filter,
concentrations of all dioxins and furans were below their MLs. These results are summarized in
Table 7. Analytical laboratory reports are included as part of Appendix B.

These results, along with the results summarized in Section 3.4.3.2, have informed the basis of
design for the Southern Impoundment 30% RD.

Applicable or Relevant and Appropriate
Requirements (ARARS)

Compliance with ARARs does not include formal submission of permit applications to the agencies
to provide permits or approvals. Instead, information sufficient to demonstrate compliance at the Site
will be presented to the EPA and coordinated with other agencies.

The EPA recognizes the following three types of ARARS:

e Chemical-Specific ARARs: Chemical-specific ARARs include health- or risk-based numeric
limits or methods that establish the acceptable amount or concentration of a chemical that may
be found in or discharged to the environment.

e Location-Specific ARARs: Location-specific ARARs include limits on allowable concentrations
or on activities associated with hazardous substances solely because they occur in special
locations.

e Action-Specific ARARs: Action-specific ARARs include technology- or activity-based
requirements or limitations on actions involving the management of hazardous waste.

The applicable regulatory requirements along with project-specific comments that explain how these
regulations apply to the project, and how the RD and RA will comply with the regulations are
summarized in Table 8. Table 8 addresses each of the ARARs identified in the ROD and certain
additional ARARs applicable to the Southern Impoundment RD.
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Remedial Design

This section outlines the main RD components associated with the Southern Impoundment including
the following:

e Excavation Limits and Procedures (including Landowner Coordination)
e Structural Design of the Bulkhead

e Transportation and Disposal

e Water Management

e Monitoring and Controls
51 Excavation Limits and Procedures

511 Landowner Coordination

Prior to the remedial work, and assuming EPA approval of excavation areas and procedures as
outlined herein, access agreements will need to be concluded with two separate landowners, Kirby
Inland Marine (Kirby) and Musgrove Towing Service, Inc. (Musgrove). In addition, other property
owners on the peninsula on which the Southern Impoundment is located have access rights with
respect to Market Street, the private road that borders the Southern Impoundment, and their consent
to activities that impact use of Market Street may be required. In addition, prior to and during the
remedial work, coordination will be required with these two landowners and the users of Market
Street, as the work will temporarily disrupt current operations, including in the case of Kirby and
Musgrove, potential impact to an existing elevated building, concrete slab and parking area. The
work may require sequencing to limit this disruption, to the extent practicable; that sequencing may
not be fully known until during the time of the excavation planning by a contractor.

The sequencing of the RA for the Southern Impoundment and RA for the Northern Impoundment
and the potential interplay between the schedule for implementing the two remedies are uncertain.
As such, the negotiations for access with the landowners and tenants for the Southern Impoundment
RD will be dependent on this sequencing and the associated schedule.

5.1.2 Preparation for Excavation Work

Prior to initiating any soil removal work, environmental controls (e.g., silt fencing, surface water
diversions, and air monitoring) will be implemented by the contractor. These environmental controls
may include requiring silt fencing around all excavations to minimize the potential for soil erosion.
They also may include surface water diversions (e.g., soil berms or other type of structures)
constructed along the edge of excavations to minimize surface water from entering into the
excavation. For excavations near the roadway (Market Street), straw bale or rock check dams may
be required in the roadside ditch.

In order to control dust and emissions, preventative measures will be specified for use, as necessary
based on dust monitoring results. These preventative measures may include measures such as the
use of water or suppression additives (e.g., Spray-on paper mulch or foam).
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Prior to commencing excavation, a complete topographic survey of each excavation area will be
conducted to establish pre-excavation Site conditions. The recorded topographic information
(coordinates and elevations) will be used by the engineer to create final electronic files to be used by
the computer-guided excavation equipment. The known limits of each excavation will also be
identified in the field by the surveyor prior to commencing excavation.

5.1.3 Excavation Sequencing

To reduce the risk of flooding of work areas within the Southern Impoundment, the excavation
activities will only occur between the months of November and April, when the San Jacinto River
stage is routinely lower resulting in a reduced likelihood of flooding of the Southern Impoundment.
This is a preferred risk management approach as it reduces the potential for a major storm event
that negatively impairs soil removal activities and creates potential of a release of contact water from
an open excavation.

To facilitate the excavation process, it is anticipated that the soil removal may be conducted using
benching in lieu of sloping. In order to accomplish benching that meets a 3:1 side slopes for soil
removal, it is anticipated that each individual bench would include a 2-ft vertical cut and then a 6-foot
wide horizontal bench. The bench sidewalls would be maintained as vertical as possible. Subject to
further definition in the design process, excavation of each polygon area shown on Figure 8 (or
group of polygons) is anticipated to be conducted in approximately 2-ft thick lifts in order to perform
the excavation in accordance with the sampling data obtained during the PDI. The vertical interval of
soil removal will vary between polygons, and therefore the limits of excavation will be identified in the
field in advance of any soil removal.

For the majority of the excavation planned in the Southern Impoundment, solidification of the
excavated soils is not anticipated prior to loading into trucks for transport to an approved off-Site
waste disposal facility. However, in the deeper excavations, there is a possibility that the
groundwater table will be encountered, potentially in the 8 to 10-ft depth interval. There is also the
possibility that wet soils would require water removal following a storm event. Methods that may be
utilized to facilitate drying of such soils include solidification by amendment addition (e.qg., dirt, fly
ash, lime, or absorbent polymer).

5.1.4 Excavation Limits

In connection with the Final Second Phase Pre-Design Investigation Work Plan (GHD, 2019d), and
subsequently, the EPA has indicated that the clean-up level of 240 ng/kg TEQor,m using a DWA over
the upper 10 feet of soil should be used in developing the Southern Impoundment RD.

Following completion of the PDI-2, the soil sample results for individual borings (including PDI-1 and
RD borings) were evaluated against the soil clean-up value of 240 ng/kg TEQor,v DWA,; the results
are presented in Table 4. Based on these results, specific 2-ft interval vertical soil horizons were
identified for excavation such that, following their removal, the resulting soil would be below the

240 ng/kg TEQor,m DWA. Soils that do not require removal to meet the 240 ng/kg TEQor,v DWA will
either be temporarily stockpiled or remain in place.

As previously described in Section 2, the vertical soil intervals (along with horizontal extents)
requiring excavation were based on the combined results from the RI, PDI-1, and PDI-2 to generate
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Thiessen polygons. These areas are represented by approximate half-acre or less areas, as shown
on Figure 8. These areas requiring soil removal are located in four distinct portions of the Southern
Impoundment.

For the areas requiring soil removal near Market Street and the Glendale Boat Works, Inc. property,
the lateral limits of the excavation will extend immediately up to Market Street and the Glendale Boat
Works, Inc. property limits; however, the excavation will not extend into either the street or onto the
Glendale Boat Works, Inc. property.

For the areas requiring soil removal on the southwest portion of the Southern Impoundment, a
bulkhead will be installed adjacent to the San Jacinto River. The excavation will be completed up to
the lateral limit of this bulkhead.

A survey will be conducted to confirm the boundaries of the Market Street right-of-way, Glendale
Boat Works property, and other properties necessary to implement the design.

5.1.5 Excavation Volumes and Disposal Volumes

Based on the results of the RI, PDI-1, and PDI-2, specific 2 foot-interval vertical soil horizons were
identified for excavation such that, following their removal, the resulting soil would be below the
240 ng/kg TEQor.m DWA. Soils that do not require removal to meet the 240 ng/kg TEQor,v DWA will
either be temporarily stockpiled or remain in place. This results in an estimated total excavation
volume of approximately 56,000 cubic yards, of which approximately 30,000 cubic yards will be
temporarily stockpiled and then used as backfill (because it does not require off-Site disposal) and
approximately 26,000 cubic yards will be transported off-Site for disposal.

5.1.6 Excavation Methodology and Confirmation

The required excavations for the Southern Impoundment will be performed from the ground surface
and it is anticipated that no personnel will enter into any of the excavations. This is a preferred
approach from a health and safety perspective. Subject to further assessment as the design process
proceeds, it is anticipated that all soil removal work will be performed using an excavator with an
excavator with an extended-reach arm to be used as necessary. The specifications to be developed
later in the design process may require that the bucket of the excavator to be outfitted with GPS
indication equipment (i.e., Topcon 3DXi) or may impose other requirements that will allow for the
collection of survey data (elevation and location) to be accurately monitored to within approximately
+1/10 of an inch, without the necessity for personnel entry into the excavation to collect this data. In
addition, and subject to further assessment as the design process proceeds, a licensed land
surveyor may perform data collection from the ground surface outside the limits of the excavation by
electronic means.

In addition, to reduce the volume of stormwater that would require management, specifications may
be established later in the design process that will limit the size of the excavations that the contractor
may have open at any given time.

5.1.7 Vehicle Decontamination Procedures

Hauling vehicles will be decontaminated prior to leaving the work Site. Vehicle decontamination
procedures that may be implemented may include requiring hauling vehicles after they are loaded to
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proceed to the vehicle decontamination area (i.e., decontamination pad) to be visually inspected and
cleaned, as needed. Vehicle decontamination procedures may also include provisions for keeping
loaded soil from falling on the outside of the hauling containers. Detailed specifications for these
procedures will be developed later in the design process.

5.1.8 Protection of Structures and Utilities

For the southern-most excavation area, there is an existing building (elevated frame structure) and a
concrete slab on the Musgrove property that will either need to be worked around and under, or may
need to be demolished and removed prior to excavating the underlying soil in that location. The
location of this existing building is shown on Design Drawing C-03 and is south of boring

location SJSB023-S1 and east of boring location SISBO66.

At this time, information about the depth of the pilings associated with this existing building is not
available. Further assessment of the piling depths will be completed later in the design process. The
building may need to be temporarily demolished, either prior to or during the remedial construction.
Alternative facilities may need to be made available to the landowner and tenant. These issues,
together with the need for use of this building or a replacement structure during excavation activities,
will be discussed with the owner and tenant during access negotiations necessary to implement the
remedial work.

All utilities will be protected, relocated, or removed (if abandoned) as necessary to complete
excavation work safely. Further evaluation of the utilities is planned later in the design process. In
addition, the contractor will be responsible for obtaining the necessary utility clearances prior to
commencing excavation work. This includes contacting the Texas “One-Call 811” service for a public
utility locate, as well as retaining the services of a private utility locator to mark private on-Site
utilities.

5.1.9 Backfill Placement

Upon completion of the soil removal, the excavations will require backfilling to the original ground
surface elevations. More detailed specifications for backfill placement will be developed later in the
design process. Those specifications may include requiring that stockpiled or imported fill be placed
within the completed excavation in approximate12-inch lifts and compacted and that compaction
equipment be used multiple times for each lift (i.e., minimum of three passes of a compaction roller
wheel or vibratory plate tamper).

The imported fill specifications will include physical requirements, which may include requirements
that the fill be well graded and compactible to specified standards. Specifications for the imported fill
material will require that it meet specified standards, which may include that the fill material be free
of rocks larger than a certain size, organic matter, and other materials that may be difficult to
compact, such as very soft clays, swelling clays, or fine uniform sands.

Upon completion of backfilling a professional land surveyor will be used to document the final
ground surface elevations, with the intent to match the pre-existing ground surface elevations, to the
extent possible. The drainage ditch along the east side of the Southern Impoundment (west side of
Market Street) will be reconstructed, as needed, once the backfilling is completed.
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5.1.10 Excavation Area Restoration

Upon completion of excavation and backfilling, the ground surface of the excavation areas will be
restored to their current condition. Depending on the location of the excavation and current surface
characteristics, restoration efforts may include replacement of any existing granular surfaces, such
as gravel, placement of six inches of vegetated topsoil, or other measures.

All topsoil material will be imported from an approved source and will be required to meet specified
standards that will be established, which might include that it be a friable loam material (neither of
heavy clay nor of very light sandy nature) and capable of supporting growth of grass or other
specified vegetative cover and also be will be free roots, rocks, or lumps larger than a specified size,
and noxious weeds meet minimum and maximum percentages of organic matter, and have a pH in a
specified range.

5.2 Structural Design of Bulkhead

A steel sheet-pile bulkhead of approximately 180 feet in length will be installed along a portion of the
southwest edge of the Southern Impoundment, directly adjacent to the San Jacinto River as shown
on Design Drawing C-03 (Site Works). The sheet-pile bulkhead will allow the excavation to be
performed in polygon SJSB065-C1 (which is immediately adjacent to the river) in dry conditions.
Subject to the consent of the property owner, it is anticipated the bulkhead will be left in place after
completion of the excavation.

5.2.1 Basis of Design

5.21.1 Datum

The horizontal datum for the project is NAD83. All elevations are referenced to North American
Vertical Datum of 1988 (NAVD88 vertical datum).

5.21.2 River Water Level

The surveyed level of river flow ranges between +1 and +2 ft.

5.21.3 Freeboard

The top of the sheet-pile bulkhead will provide 3 to 4 feet of freeboard above the mean river flow
elevation.

5.21.4 Design Water Level

Subject to continuing evaluation of River water levels, a design water level of +5 ft above mean river
flow elevation will be utilized for the sheet-pile bulkhead. This elevation was selected to provide an
adequate freeboard such that the excavation in polygon SJISB065-C1 can be completed with a low
likelihood of flooding while working in that area. The risks associated with San Jacinto River levels
greater than +5 ft can be reduced in this situation due to the limited time duration that will be
required to excavate and backfill the polygons located in that vicinity, SJISB065-C1 and SJSB065,
the excavation depth (see Section 5.2.1.5 below), limiting the working season to between November
and April, and taking steps to cover open excavations or stop work if storm events or rising River
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levels are forecast. A higher design water level would require the bulkhead to extend farther inland
with an exposed sheet pile profile taller than the ground level in the vicinity and would disrupt use of
the existing parking lot and access road.

5.21.5 Excavation Depth

Based on the DWA calculation for the excavation polygons, the elevation of excavation in polygon
SJSB065-C1 adjacent to the sheet-pile bulkhead would range from slightly above -2 ft down to -7 ft,
directly adjecent to the bulkhead.

5.2.1.6 Corrosion Protection & Maintenance

Since it is anticipated that the bulkhead will be left in place permanently, protection against corrosion
through the design life of the structure is important. Corrosion protection may be provided in the form
of sacrificial thickness of the wall in addition to the thickness required to withstand design loads.
Proper drainage will also be designed to relieve the build-up of hydrostatic pressure on the interior
(land-based) side of the wall.

5.21.7 Material

Sheet-piles are assumed to be steel grade ASTM A572, Grade 50 (yield [Fy] = 50 kilopound per
square inch [ksi]). Marine grade steel ASTM A690, Grade 50 may be used to provide corrosion
protection, extend the design life of the structure and minimize maintenance by the property owner
after completion of the RA.

5.21.8 Design Loads
In-Situ Soil

The soil parameters specific to the Southern Impoundment are listed in Table 9. Both drained and
undrained loading conditions will be considered. The designation for soil parameters are in
accordance with Unified Soil Classification System.

River Water

The loading from the river water with a density of 62.4 pounds per cubic foot (pcf) is applied as
hydrostatic pressure to the exterior of the wall. Hydrostatic pressure for both mean water level and
design water level are considered in this design.

River Flooding

Based on FEMA Flood Map (effective on January 16, 2017), the Southern Impoundment is
designated a special flood hazard area Zone AE. Based on the anticipated excvation depths, and as
the excavation will be completed in short duration outside the flooding event season (November to
April), flood load was not considered for the design of the sheet-pile wall.

wind

Pressure from wind loading corresponding to wind velocity of 115 miles per hour (mph) and
Exposure Category C as defined in ASCE 7 will be applied on the exterior of the wall. Wind load will
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only be applied to the exposed height of wall above mean water level; therefore at design water
level, the wall exterior is not exposed to the wind.

5.21.9 Load Combinations

The design loads are considered to act in the following combinations, in accordance with Allowable
Stress Design as defined in ASCE 7 for the structural design.

(1) D+H+F
(5) D+H+F+0.6W
(6A) D+H+F+0.75(0.6W)
(7) 0.6D+H+F+0.6W
WHERE,
D = DEAD LoAD
F = LOAD DUE TO FLUIDS (HYDROSTATIC PRESSURE)
H = LOAD DUE TO LATERAL EARTH PRESSURE
W = WIND LOAD

ASCE 7 load case (7) requires the load factor for resisting (passive) lateral earth pressure be
reduced to 0.6. The intent of the reduction is to design the wall against overturning by reducing the
resistance. Since the wall is being designed for overturning (rotational) stability with adequate
embedment as described in Section 5.2.2.1, a reduction for lateral earth pressure is not considered.

5.2.2 Design Criteria

The sheet-pile bulkhead is being designed as a rigid cantilever wall in accordance with

EM 1110-2-2504. As the wall is anticipated to be in place permanently, both the undrained and
drained conditions are being evaluated to determine the sheet-pile section that meets the criteria
below. However, it should be noted that drainage will be provided (after completion of excavation
and backfilling) to relieve the build-up of hydrostatic pressure on the interior side of wall hence, the
drained condition represents a conservative loading for purposes of the design.

5.2.21 Rotational Stability

It is a standard design assumption that rotational stability is directly proportional to the embedment
of a rigid cantilever wall. The total embedment of the pile is the maximum of the depths required for
undrained and drained loading condition.

The sheet-pile bulkhead is being designed with a factor of safety of 1.5 for rotational stability. The
required pile depth elevation is -50 ft NAVD88.
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5.2.2.2 Section Strength

The sheet-pile bulkhead will be designed and analyzed as a rigid cantilever wall for the loads
described in Section 5.2.1.8. The allowable stress in the sheet-pile would be 0.5 Fy (with a factor of
safety of 2.0) for combined and axial bending and 0.33 Fy (with a factor of safety of 3.0) for shear.

5.2.2.3 Deflection

Total system displacements comprised of structural steel deformation, rotation and translation of the
entire wall and soil system will be evaluated. Since the sheet-pile bulkhead will be designed as a
cantilever wall, maximum deflections occur at the top of the wall.

EM 1110-2-2504 or ASCE 7 does not provide guidance on limiting system deflection. Structural steel
can deform significantly causing visual concern for personnel working within the cell before structural
failure occurs; hence, structural steel deformation cannot be used as a limiting parameter for the
design.

A general rule of 0.01 x wall height, measured from top of wall to bottom of excavation will be
applied to limit the total deflections.

WALL HEIGHT = +5FT - (-7FT) = 12 FT

ALLOWABLE DEFLECTION = 0.01 X 12 FT=0.12 FT = 1.5 INCHES.

5.3 Characterization, Transportation, and Disposal

The RD elements related to the characterization, transportation and off-Site disposal of removed soll
from the Southern Impoundment are outlined in the TODP, Appendix C Attachment 7 to this
document. The TODP summarizes the regulatory requirements, characterization results, disposal
facility profiling requirements, on-Site management and loading, transportation plans, and record
keeping.

54 Water Management
5.4.1 Basis of Design

5411 Contact Water Characterization

During PDI-2, a groundwater sample was collected from Southern Impoundment boring SJSB059
and was analyzed to provide a representative sample of potential contact water that may be
generated during the remedial work and require treatment. During treatability testing, results from
this location were compared to the characteristics of the groundwater collected from the Northern
Impoundment and the characteristics are similar. Therefore, treatability testing was only performed
on the Northern Impoundment infiltration water and the results will be applied to the Southern
Impoundment water treatment. Additionally, where data is not available for the Southern
Impoundment, Northern Impoundment data will be used for characterization due to their similar
characteristics. Results of the groundwater treatability testing were presented in Section 3.

The average TSS concentration in the Northern Impoundment simulated contact water sample was
approximately 4,000 mg/L and will be used as the basis for the Southern Impoundment 30% RD.
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This is expected to be a maximum value since in the treatability study, the waste solids were actively
mixed with water for contact water creation, which would increase TSS concentrations. During the
RA, best management practices will be used to reduce the volume of solids that are captured with
contact water.

To evaluate the fraction of dioxins and metals that are associated with the suspended solids versus
dissolved in the water, a water sample was filtered using an 0.45 micron filter and analyzed for
dissolved dioxins and furans and metals. The majority of the metals and dioxins were determined to
be associated with the solids and not dissolved.

5.4.1.2 Contact Water Volume and Treatment Rate

For the Southern Impoundment, contact water may be created via infiltration through the soil matrix
(groundwater) or by stormwater into the excavations and may require treatment as a result. Based
on results from PDI-2, groundwater was typically encountered at approximately 7 ft bgs. Based on
the excavation depth of 10 ft, an excavation area could contain up to 3 ft of contact water associated
with groundwater.

During the remedial action, the maximum expected excavation size that will be open at one time is
estimated to be approximately 25 ft by 25 ft. As the basis of design, it is assumed that soil may be
removed from no more than two separate excavation areas at one time (each with a estimated
contact water volume of approximately 33,000 gallons), requiring up to 66,000 gallons of contact
water storage capacity. Subject to obtaining access to the Musgrove property, it is anticipated that
the contact water will be stored in multiple covered agitated tanks and treated (if needed) over a one
day period, at a maximum treatment flow rate of approximately 300 gallons per minute (gpm).

5413 Parameters Requiring Treatment

Discharge criteria were estimated assuming the receiving stream is the San Jacinto River. Treated
and untreated contact water for the Northern Impoundment were compared to estimated discharge
criteria. Dioxins and several metals were present in untreated contact water above estimated
discharge criteria (in addition to suspended solids). For the Southern Impoundment, the parameters
requiring treatment are assumed to be the same as the Northern Impoundment and include
suspended solids, metals, and dioxins and furans with compliance with the ARAR determined using
the ML of the EPA approved Method (1613B).

5414 Compliance with Texas Surface Water Quality Standard Applicable or Relevant and
Appropriate Requirement (ARAR)

As stated in Section 3.4, the EPA has made the determination regarding the ARAR for compliance
with the TSWQS based on the substantive requirements of the state’s regulation for surface water
discharge. As detailed in e-mail correspondence dated February 18, 2020 (EPA, 2020), “EPA has
determined that compliance with the TSWQS ARAR will be attained as follows:

e The state surface water quality standard for Dioxins/Furans is 7.97 x 108 ug/L [0.0797 pg/L] (as
TCDD equivalents).
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e Compliance with the TSWQS will be determined using the minimum level of the EPA approved
method (1613B), cited in 40 CFR Part 136 (Guidelines Establishing Test Procedures for the
Analysis of Pollutants), in sampling of surface water discharges during the Site remedial action.

o If an effluent sample analyzed for dioxin is below the minimum level using the EPA approved
method, the sample result would be identified as non-detect and the discharge would be
determined to be in compliance with the ARAR.

This approach is consistent with the state’s guidance and other permits issued by the TCEQ.”

5.4.2 Treatment System Design

A treatment train with multiple processes will be employed to reduce concentrations of suspended
solids, dioxins and furans, and metals in the contact water. Based on the estimated volumes of
water and the assumption that the soil removal will be completed in one working season (November
to April), a temporary water treatment system is anticipated to be utilized during the RA. Details of
the basis of design of the temporary water treatment system are provided below.

It should be noted that alternatives exist for the management of contact water, such as
transportation and disposal at a POTW; however, those alternatives will be further evaluated later in
the design process.

5.4.21 Major Equipment List and Sizing Basis

The major water treatment system components and basis of sizing are detailed in Table 10. This
includes sizing criteria assumptions, preliminary design value, and notes for each major equipment
and process component.

5.4.2.2 Temporary Water Treatment Equipment General Arrangement and Site Layout

It is contemplated that temporary water treatment systems for the Southern Impoundment will be
staged on the west edge of the Southern Impoundment area, in close proximity to the San Jacinto
River for potential discharge. Assuming that access to the Musgrove property is secured, an area of
approximately 200 ft by 100 ft has been allocated for the staging of the Southern Impoundment
temporary water treatment equipment. The area intended for temporary water treatment equipment
is shown in Drawing P-04 and on the Southern Impoundment Overall Site Plan (Drawing C-03).

5.4.2.3 Potential Specification and Equipment Data Sheet List

As the detailed design progresses for the Southern Impoundment RA, the detailed design drawings
associated with the temporary water treatment system will be supplemented with technical
specifications detailing the potential water treatment equipment, consumables, staging/sequencing,
and operation. The technical specifications that are expected to accompany the design drawings are
listed in Section 7.2.

5.4.3 Operations and Maintenance Requirements

The temporary water treatment system associated with remediation of the Southern Impoundment
will operate intermittently primarily based on need to treat contact water. A preliminary discussion of
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the operational and maintenance requirements (including consumables and utilities) associated with
temporary water treatment is provided below.

5.4.3.1 Consumables

Effective treatment of contact water will require the use of several water treatment chemicals to
facilitate solids separation, metals precipitation, and pH adjustment. A brief discussion of the water
treatment chemicals that may be utilized is provided below.

Organosulfide - Organosulfide is a commonly used water treatment additive for the removal of
metals (via sulfide precipitation). Organosulfide may be added depending on influent soluble metals
concentrations. Precipitated metals will be removed through the solids separation processes of the
temporary water treatment system. Required dosages will be confirmed based on on-Site jar testing.
It is anticipated that organosulfide will be delivered to the work Site in intermediate bulk container
(IBC) totes (~300 gallons).

Coagulant - Coagulants (such as ferric chloride or polyaluminum chloride) may be dosed to
facilitate enhanced removal of metals (through co-precipitation) and suspended solids in the
clarification process of the temporary water treatment system. Required dosages will be confirmed
based on-Site jar testing. It is anticipated that coagulant will be delivered to the work Site in IBC
totes (~300 gallons).

Acid/Caustic - Acid and/or caustic may be added to the contact water to adjust the water pH to
optimize metals removal and enhance the effectiveness of the added coagulants. Required dosages
will need to be confirmed based on-Site jar testing. It is anticipated that acid/caustic will be delivered
to the work Site in IBC totes (~300 gallons).

Polymer - It is anticipated that liquid polymers will be utilized to enhance the settling of suspended
solids and precipitated metals in the clarification step of the water treatment system. Polymer may
also be required to enhance the settling/thickening of chemical sludge. Polymer will be
activated/diluted prior to dosing into the water treatment process. Required dosages will be
confirmed based on on-Site jar testing. It is anticipated that polymer will be managed in drums or
IBC totes.

Nominal Rated Filters - Nominally rated filters (10 micron and 1 micron) will be configured
downstream of the temporary treatment system multimedia filters. As the nominally rated filters are
fouled (with captured solids), they will need to be removed and replaced.

Absolute Rated Filters - Absolute rated filters (1 micron) will be configured downstream of the
temporary treatment system nominally rated filters. As the absolute rated filters are fouled (with
captured solids), they will need to be removed and replaced.

Granular Activated Carbon (GAC) - The proposed GAC treatment vessels will be filled with
bitumen based GAC media. The GAC vessels will be configured in a lead- lag arrangement. Effluent
quality of the lead GAC vessel will be monitored for chemical breakthrough to identify the need for
media replacement.
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5.4.3.2 Power

The temporary water treatment system (as well as other facilities) in the Southern Impoundment will
require electricity for operation. The estimated electrical load for the Southern Impoundment
temporary water treatment system is 100 kilowatts (kW), 480 volts (V), 3 Phase. A 480 V power
service will be required in the vicinity of the Southern Impoundment. The contractor executing the
water treatment system installation will have flexibility to step down the power service (i.e., to
120V, etc.) as needed for minor electrical loads, trailers, etc.

5.4.3.3 Labor

The temporary water treatment system is expected to operate in a semi-automatic mode of
operation. Key process decisions and operations will be executed with the oversight of the
contractor’s treatment system operators. It is expected that operation of the temporary water
treatment system will require one to three operators, depending on the activities being performed.
The need for licensed wastewater treatment operators for the temporary water treatment system is
currently being evaluated. The water treatment system will operate primarily during precipitation
events; thus, there may be extended periods of time in which the water treatment system is idle and
treatment system operators are not required.

5434 Residuals

The operation of the temporary water treatment system will result in the generation of a number of
residuals. A discussion of the residuals resulting from temporary water treatment is provided below.

Chemical Sludge: The contact water is expected to contain solids from the waste material in the
excavation. The addition of coagulants, organosulfide, and polymer will result in the precipitation of
metals and removal of suspended solids. The resulting chemical sludge will be withdrawn as the
underflow of the inclined plate clarifier. The chemical sludge will be directed to a gravity thickener
tank where it is estimated that it will be thickened to a solids concentration of 6 (weight) %. As
previously noted, polymer may need to be added to enhance the thickening effect. During operation
of the temporary water treatment system, thickened chemical sludge will be generated at a rate of
600 pounds per hour (Ibs/hr) (dry solids basis). This thickened sludge will be directed to holding
tanks prior to solidification with other impacted soils/solids from the work Site.

Spent Filter Elements: As previously noted, the nominally rated and absolute rated filter elements
will become fouled with solids as the treatment system operates. These fouled elements will need to
be removed and replaced.

Exhausted GAC Media: GAC media has a finite capacity to remove dissolved constituents
(including metals and dioxins and furans) from water. As previously noted, the GAC vessels will be
operated in a lead-lag configuration. The discharge of both the lead and lag GAC vessels will be
monitored to identify when the GAC media is exhausted. When concentrations of constituents of
concerns are detected at elevated levels in the lead GAC vessel, the media in this vessel will be
removed and replaced. Once back in service, this vessel will become the lag vessel.
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5.5 Monitoring and Controls

5.5.1 Control of Dust and Emissions

The contractor will be required to use methods that minimize raising dust from construction
operations. The contractor may be instructed to use potable water for potential misting operations to
provide positive means to prevent airborne dust from dispersing into the atmosphere. Detailed
specifications for perimeter dust monitoring and associated controls will be developed later in the
design process.

5.5.2 SWPPP and BMPs

During the time an excavation is open, it will need to be maintained to be free of water as much as
possible. Measures that may be adopted in that regard may include requiring that the immediate
area surrounding any excavation be graded to drain surface water away from the excavation or that
other controls, such as berm construction be used to prevent water from entering the excavation.
Those measures may also include requiring that any surface water in areas adjacent to an
excavation be directed to existing surface drainage systems together with requirements that existing
surface drainage systems be kept open and operational.

In addition to surface water control outside the excavation limits, the contractor will provide, operate,
and maintain necessary dewatering equipment appropriately sized to maintain an excavation to be
free of water, as much as possible, both precipitation landing within the excavation area and
inflowing groundwater, if present. Requirements may be imposed on the contractor that the pumping
equipment, machinery, and tankage be in good working condition for potential emergencies,
including power outages, and that appropriately trained workers be employed to operate the
pumping equipment. All water removed from any open excavation is to be contained, collected, and
then transferred to staged water storage tanks for eventual treatment and discharge.

Excavation dewatering may employ methods such as sheeting and shoring; groundwater control
systems; surface or free water control systems employing ditches, diversions, drains, pipes and/or
pumps; and any other measures necessary to enable the removal of soils to be carried out in the
dry. The contractor will be required to use best management practices (BMPs) for the provision of all
dewatering and water removal activities. A Stormwater Pollution Prevention Plan (SWPPP) will be
developed in combination with the property owner(s), engineer, and contractor for the Southern
Impoundment excavation program prior to commencement of any soil removal work.

Environmental Footprint (Greener Cleanups)

The Southern Impoundment RD will consider the EPA’s Principals for Greener Cleanups

(August 2009). The EPA and state agencies have developed a framework outlining the desired
outcomes of a potential standard for greener cleanups. The framework focuses on five principals
associated with a cleanup project's environmental footprint. These principals are listed below along
with the potential methods in which they may be incorporated into the Southern Impoundment RD.
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Minimizing Total Energy Use and Maximize Use of Renewable Energy. Reducing total energy
use while also identifying means to increase the use of renewable energies throughout the clean-up.
This principal may be incorporated into the RD by:

e Limiting traffic at the work Site by requiring workers to carpool to the work Site.

e Requiring the contractor to use energy efficient equipment or vehicles where applicable.

Minimizing Air Pollutants and Greenhouse Gas Emissions. Reducing total air emissions,
including emissions of air pollutants and greenhouse gases, throughout the clean-up. This principal
may be incorporated into the Southern Impoundment RD by:

e Specifying that the contractor control dust emissions in and around the work Site and on Market
Street.

e Requiring air emission control devices on equipment that delivers solidification agents.

e Specifying the use of electricity at the work Site rather than portable diesel generators where
applicable.

Minimizing Water Use and Impacts to Water Resources. Minimizing the use of water and impacts
to water resources throughout the clean-up. This principal may be incorporated into the Southern
Impoundment RD by:

e Employing BMPs for stormwater, erosion, and sedimentation control.

Reduce, Reuse, and Recycle Materials and Waste. Minimizing the use of virgin materials and
generation of waste throughout the clean-up as well as maximizing the use of recycled materials.
This principal may be incorporated into the Southern Impoundment RD by:

e Implementing a recycle program for workers.

e Requiring contractors to consider recycled material when purchasing material for the project.

Protect Land and the Environment. Reducing impacts to land and the environment throughout the
clean-up. This principal may be incorporated into the Southern Impoundment RD by:

e Minimizing the footprint of disturbed areas within the work Site, to the extent practicable.

¢ Including pollinators and/or native sustainable gasses in the cover design for the vegetated
areas.

Preliminary Drawings and Specifications

71 Design Drawings

The Preliminary (30%) RD design drawings for the Southern Impoundment are presented in
Appendix D and include the following preliminary drawings:

e Drawing C-01 - Overall Site Plan
e Drawing C-02 - Existing Conditions
e Drawing C-03 - Site Works
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e Drawing C-04 - Soil Erosion and Sediment Control Plan

e Drawing C-05 - Soil Erosion and Sediment Control Details
e Drawing C-06 - Project Traffic Control Plan

e Drawing C-07 - Excavation Plan 1 of 3

e Drawing C-08 - Excavation Plan 2 of 3

e Drawing C-09 - Excavation Plan 3 of 3

e Drawing C-10 - Excavation Sections

e Drawing C-11 - Sheet Pile Layout

e Drawing C-12 - Sheet Pile Plan and Profile

e Drawing C-13 - Sheet Pile Details

e Drawing C-14 - Typical Details 1 of 3

e Drawing C-15 - Typical Details 2 of 3

e Drawing C-16 - Typical Details 3 of 3

e Drawing P-01 - Water Treatment System Process Flow Diagram Mass Balance
e Drawing P-02 - Water Treatment System P&ID (1 of 2)

e Drawing P-03 - Water Treatment System P&ID (2 of 2)

e Drawing P-04 - Water Treatment System Site Plan

These drawings, insofar as they reflect use of specific means and methods for carrying out the Site
work, are preliminary and may be modified as the design process proceeds and means and
methods for performing the Southern Impoundment remedy are further defined.

7.2 Preliminary Technical Specifications

To supplement the Preliminary (30%) RD design drawings for the Southern Impoundment, a
preliminary list of technical specifications has been identified. As the design progresses from
Preliminary (30%) to Pre-Final (90%), these specifications will be further developed and
determinations may be made that additional specifications are required.

e Section 01 00 00 - General Requirements

e Section 01 35 00 - Temporary Traffic Controls

e Section 01 35 29 - Health and Safety

e Section 01 50 00 - Temporary Facilities and Controls

e Section 01 57 13 - Temporary Soil Erosion and Sediment Controls
e Section 22 05 01 - Mechanical General Requirements

e Section 31 10 00 - Site Clearing

e Section 31 23 16 - Excavation
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e Section 31 23 23 - Fill

e Section 31 41 16 - Sheet Piles

e Section 32 31 13 - Chain Link Fences and Gates

e Section 32 92 19 - Seeding

e Section 40 05 13 - Common Work Results for Process Piping
e Section 40 05 51 - Common Requirements for Process Valves
e Section 46 05 01 - Process Equipment General Requirements

e Section 46 07 01 - Temporary Water Treatment System

Supporting Deliverables

Drafts of supporting deliverables have been prepared as part of the Southern Impoundment 30%
RD. These deliverables will be updated as additional details of the project implementation are
developed during the subsequent phases of the design.

8.1 Construction Health and Safety Plan

The Construction HASP (Attachment 1 in Appendix C) has been prepared in accordance with

CFR 1910 and 1926 to provide protection of human health and the environment during all activities
performed. As further developed, it will include all physical, chemical and all other hazards posed by
the work required to perform the Southern Impoundment RD.

8.2 Emergency Response Plan

The ERP (Attachment 2 in Appendix C) describes procedures to be used in the event that there is
an emergency at the work Site. This includes the entity(ies) responsible for responding to an
emergency, the plan for meeting with those involved in the response, contingency plans for spills,
and release reporting and response. The ERP also includes a High Water Preparedness Plan that
describes the weather monitoring procedures and the emergency actions that will be taken during a
potential high water event.

8.3 Field Sampling Plan

The FSP (Attachment 3 in Appendix C) describes the sampling activities for all media to be sampled
at the work Site. The FSP will detail the sample locations and describe the protocol for sample
handling and analysis.

8.4 Quality Assurance Project Plan

The QAPP (Attachment 4 in Appendix C) provides an explanation of the quality assurance and
quality control procedures and chain-of-custody procedures for all sampling at the work Site. This
includes quality assurance during data generation and acquisition and during data validation and
review.

GHD | Preliminary 30% Remedial Design - Southern Impoundment | 11187072 (12) | Page 33



8.5 Site Wide Monitoring Plan

The SWMP (Attachment 5 in Appendix C) describes the procedures to obtain information on the
contamination levels at the work Site throughout the remedial process and to demonstrate whether
the Performance Standards for the Southern Impoundment are achieved.

8.6 Construction Quality Assurance/Quality Control Plan

The CQA/CQP (Attachment 6 in Appendix C) describes the planned and systemic activities that
verify that the remedial construction in the Southern Impoundment will achieve clean-up goals and
performance requirements set forth in the ROD.

8.7 Transportation and Off-Site Disposal Plan

The TODP (Attachment 7 in Appendix C) details, for the Southern Impoundment, waste
characterization activities and the planned disposal facilities. It describes the transportation routes
for off-Site shipments from the Southern Impoundment, identify procedures to protect any
communities that may be affected by the shipments, and describe the procedures for on-Site
management and loading of the waste materials.

8.8 Institutional Controls Implementation and Assurance Plan

The ICIAP (Attachment 8 in Appendix C) describes the institutional controls applicable to the
Southern Impoundment. The ICIAP also provides the procedures to implement, maintain, and
enforce the institutional controls.

8.9 Operation & Maintenance Manual

Per discussion with the EPA, this plan is not anticipated to be necessary based on the RD of the
selected remedy.

8.10 Operation & Maintenance Plan

Per discussion with the EPA, this plan is not anticipated to be necessary based on the RD of the
selected remedy.
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Notes:

ng/kg = nanograms per kilogram

PDI-1 = Phase One Pre-Design Investigation

1) Sample location results were measured in ng/kg.
2) dwa = depth weighted average

3) >240 ng/kg represents an exceedance for a boring’s dwa.
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Notes:
ng/kg = nanograms per kilogram
PDI-2 = Second Phase Pre-Design Investigation

1) Sample location results were measured in ng/kg.

2) dwa = depth weighted average
3) >240 ng/kg represents an exceedance for a boring’s dwa
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Notes:

ng/kg = nanograms per kilogram

1) dwa = depth weighted average

2) >240 ng/kg represents an exceedance for a boring’s dwa.

3) For the areas requiring soil removal near Market Street and
the Glendale Boat Works, Inc. property, the lateral limits of the
excavation will extend immediately up to Market Street and the
Glendale Boat Works, Inc. property limits however; the
excavation will not extend into either the street or onto

the Glendale Boat Works, Inc. property.

4) For the areas requiring soil removal on the southwest portion of
the Southern Impoundment, a bulkhead will be installed adjacent
to the San Jacinto River. Excavation will be completed up to the
lateral limit of the bulkhead.

5) A survey will be conducted to confirm the boundaries of the
Market Street right-of-way, Glendale Boat Works property and
other properties necessary to implement the design.
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. Soil Treatability Sample Location
. Borehole Water Treatability Sample Location
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Potable
Water
Supply T
Excavation
Transfer
Pump

Notes:
pg/L = pictogram per liter
mg/L = milligram per liter

TSS = total suspended solids

TCDD = 2,3,7,8-Tetrachlorodibenzodioxin
U = not detected at the associated reporting limit
1) The Minimum Level (ML) for 2,3,7,8 TCDD is 10 pg/L

2) Full analytical data set included in Table 6.
Lab Reports included in Appendix B

Polymer

Clarifier

——3—
i R
Bag Bag
Sand Filter Filter
Filter . )
5 micron 1 micron

Sample Point

1 2 3

Contact

Water | Clarifier Filter
Parameter (average)| Effluent | Effluent
23,7,8 TCDD pg/L 16,500 13 <10
Copper mg/L 0.10 |0.0081 U [0.0081 U
Lead mg/L 0.11 0.0022 U |0.0022 U
Zinc mg/L 0.38 0.045 0.036
TSS mg/L 4,050 11 2
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GHD 11187072 (12)

Table 1

First Phase Pre-Design Investigation Analytical Results - Southern Impoundment

Preliminary 30% Remedial Design - Southern Impoundment

San Jacinto River Waste Pits Site

Harris County, Texas

Area: Southern Impoundment - Waste Pits | Southern Impoundment - Waste Pits | Southern Impoundment - Waste Pits | Southern Impoundment - Waste Pits | Southern Impoundment - Waste Pits | Southern Impoundment - Waste Pits
Sample Location: SJSB008-N1-Composite SJSB012-N1-Composite SJSB019-N1-Composite SJSB019-N1-Composite SJSB023-N1-Composite SJSB025-N1-Composite
Sample Identification: Units SL0153 SL0146 SL0022 SL0022 SL0064 SL0084
Sample Date: 11/13/2018 11/13/2018 11/3/2018 11/13/2018 11/5/2018 11/8/2018
Sample Depth: (0-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-10) ft bgs
Integral Sample ID: SJSB008-N1-C6 SJSB012-N1-C6 SJSB019-N1-C6 SJSB019-N1-C6 SJSB023-N1-C6 SJSB025-N1-C6
TCLP-Volatile Organic Compounds (VOCs)
1,1,2,2-Tetrachloroethane mg/L 0.04 U 0.04 U 0.04 U -- 0.04 U 0.04 U
1,1-Dichloroethene mg/L 0.032 U 0.032 U 0.032 U - 0.032 U 0.032 U
1,2-Dichloroethane mg/L 0.032 U 0.032 U 0.032 U - 0.032 U 0.032 U
1,4-Dichlorobenzene mg/L 0.048 U 0.048 U 0.048 U - 0.048 U 0.048 U
2-Butanone (Methyl ethyl ketone) (MEK) mg/L 0.76 UJ 0.76 UJ 0.76 UJ -- 0.76 UJ 0.76 UJ
Benzene mg/L 0.025 U 0.025 U 0.025 U -- 0.025 U 0.025 U
Carbon tetrachloride mg/L 0.039 U 0.039 U 0.039 U -- 0.039 U 0.039 U
Chlorobenzene mg/L 0.044 U 0.044 U 0.044 U -- 0.044 U 0.044 U
Chloroform (Trichloromethane) mg/L 0.029 U 0.029 U 0.029 U -- 0.029 U 0.029 U
Tetrachloroethene mg/L -- -- -- -- 0.04 U --
Trichloroethene mg/L 0.04 U 0.04 U 0.04 U -- 0.03 U 0.04 U
Vinyl chloride mg/L 0.03U 0.03 U 0.03U - 0.03U
TCLP-Semi-Volatile Organic Compounds (SVOCS)
2,4,5-Trichlorophenol mg/L 0.011 UJ 0.014 UJ 0.0087 UJ - 0.0087 UJ 0.0087 U
2,4,6-Trichlorophenol mg/L 0.0084 UJ 0.011 UJ 0.0069 UJ - 0.0069 UJ 0.0069 UJ
2,4-Dinitrotoluene mg/L 0.016 UJ 0.021 UJ 0.013 UJ - 0.013 UJ 0.013 U
2-Methylphenol mg/L 0.011 UJ 0.014 UJ 0.0086 UJ - 0.0086 UJ 0.0086 U
4-Methylphenol mg/L 0.0058 UJ 0.0074 UJ 0.0047 UJ - 0.0047 UJ 0.0047 U
Hexachlorobenzene mg/L 0.012 UJ 0.015 UJ 0.0094 UJ - 0.0094 UJ 0.0094 U
Hexachlorobutadiene mg/L 0.0078 UJ 0.01 UJ 0.0064 UJ -- 0.0064 UJ 0.0064 U
Hexachloroethane mg/L 0.0058 UJ 0.0075 UJ 0.0048 UJ - 0.0048 UJ 0.0048 U
Nitrobenzene mg/L 0.0097 UJ 0.013 UJ 0.0079 UJ - 0.0079 UJ 0.0079 U
Pentachlorophenol mg/L 0.014 UJ 0.017 UJ 0.011 UJ -- 0.011 UJ 0.011 U
Pyridine mg/L 0.31 UJ 0.4 UJ 0.25 UJ - 0.25 UJ 0.25U
TCLP-Pesticides
Chlordane mg/L 0.001 U 0.001 UJ 0.001 UJ - 0.001 UJ 0.001 UJ
Endrin mg/L 0.0001 U 0.0001 UJ 0.0001 UJ - 0.0001 UJ 0.0001 UJ
gamma-BHC (lindane) mg/L 0.0001 U 0.0001 UJ 0.0001 UJ -- 0.0001 UJ 0.0001 UJ
Heptachlor mg/L 0.0001 U 0.0001 UJ 0.0001 UJ - 0.0001 UJ 0.0001 UJ
Heptachlor epoxide mg/L 0.0001 U 0.0001 UJ 0.0001 UJ -- 0.0001 UJ 0.0001 UJ
Methoxychlor mg/L 0.0001 U 0.0001 UJ 0.0001 UJ - 0.0001 UJ 0.0001 UJ
Toxaphene mg/L 0.002 U 0.002 UJ 0.002 UJ -- 0.002 UJ 0.002 UJ
TCLP-Herbicides
2,4,5-TP (Silvex) ug/L 25U 32U 20 UJ - 20 UJ 20U
2,4-Dichlorophenoxyacetic acid (2,4-D) ug/L 130U 160 U 100 UJ -- 100 UJ 100 U
TCLP-Metals
Arsenic mg/L 0.02 U Dup 0.02 U 0.02U 0.02 U Dup 0.02 U - 0.02 U 0.02 U Dup 0.02 U
Barium mg/L 0.9JDup 0.8 0.7J 0.9JDup0.9J - 1.3 11Dupl
Cadmium mg/L 0.004 J Dup 0.004 J 0.001 U 0.011 J Dup 0.011J - 0.003J 0.002 J Dup 0.002 J
Chromium mg/L 0.01 U Dup 0.01 U 0.01U 0.01 U Dup 0.01 U -- 0.01U 0.01 U Dup 0.01 U
Lead mg/L 0.015 U Dup 0.015 U 0.015U 0.015 U Dup 0.015 U - 0.024 J Dup 0.025 J 0.015 U Dup 0.015 U
Mercury mg/L 0.0001 U Dup 0.0001 U 0.0001 U 0.0001 U Dup 0.0001 U -- 0.0001 U 0.0001 U Dup 0.0001 U
Selenium mg/L 0.02 U Dup 0.02 U 0.02J 0.02 U Dup 0.02 U - 0.02U 0.02 U Dup 0.02 U
Silver mg/L 0.004 U Dup 0.004 U 0.004 U 0.004 U Dup 0.004 UJ -- 0.004 U 0.004 U Dup 0.004 U
Misc
Asbestos [ % 0 0 0 -- 0 Dup 0.25 0
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- 22] -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg 8.1J 1300 J 22J -- 340 J Dup 430 J 33J
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg 60 J 1500 J -- -- 510 J Dup 600 J 130J
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- 8.5U -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg 30Dup1.4J 52J 6.5 U -- 8.3 Dup 14 1.7J
General Chemistry
Cyanide (total) mg/kg 17U Dup 17U -- 17 UJ -- 17 UJ 17 UJ
Flash point (closed cup) Deg C 110 > Dup 110 > 110 > -- 110 > >110 110 >
Moisture % -- -- 247 -- 26 JDup 36 J 22 JDup 21.5
Percent solids % - -- -- 76.7 - --
pH, lab S.u. 8.33J 9.62J 8.52J - 8.15J Dup 8.29 J 8.13J
Reactive cyanide mg/kg -- -- -- 100 U -- --
Sulfate mg/kg -- 746 J Dup 659 -- -- -- --
Sulfide mg/kg 39U 98 32U -- 32U 32U Dup 32U
Sulfur mg/kg -- 2600 -- -- -- --
Total solids % 82 Dup 80.8 Dup 69.1 65.2 73.9 Dup 76.7 J - 74.9 J Dup 65.3J 74.3 Dup 77.5 Dup 76.4 Dup 77.5
Notes:

TCLP - Toxicity Characteristic Leaching Procedure
mg/L - milligrams per Liter

ug/L - microgram per Liter

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.

J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample
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Table 2 Page 1 of 10

First Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Area: Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB008-E1-Composite | SISB008-N1-Composite SJSB008-S1 SJSB008-S1 SJSB008-S1 SJSB008-S1 SJSB008-S1 SJSB008-S1-Composite SJSB008-S2 SJSB008-S2 SJSB008-S2 SJSB008-S2 SJSB008-S2 SJSB008-W1-Composite [ SJSB012-E1-Composite | SJISB012-E1-Composite SJSB012-N1 SJSB012-N1
Sample Identification: Units SL0078 SL0153 SL0170 SL0171 SL0172 SL0173 SL0174 SL0175 SLO176 SL0177 SL0178 SL0179 SL0180 SL0164 SL0100 SLo101 SL0141 SL0142
Sample Date: 11/7/2018 11/13/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/13/2018 11/10/2018 11/10/2018 11/13/2018 11/13/2018
Sample Type: Duplicate
Sample Depth: (0-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs
Integral Sample ID: SJSBO008-E1-C6 SJSB008-N1-C6 SJSB008-S1-C1 SJSB008-S1-C2 SJSB008-S1-C3 SJSB008-S1-C4 SJSB008-S1-C5 SJSB008-S1-C6 SJSB008-S2-C1 SJSB008-S2-C2 SJSB008-S2-C3 SJSB008-S2-C4 SJSB008-S2-C5 SJSB008-W1-C6 SJSB012-E1-C6 5JSB012-E1-C6 (Field split SJSB012-N1-C1 SJSB012-N1-C2
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 238 142 153 290.1 163 3510 11100 2100 119 64.5 81.8 55.1 414 60.8 753 337 28.8 85.2
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 2060 J 1510 2870 639 7700 J 36300 4810 4300 2060 1030 2160 108000 J 37500 1270 2960 1380 72700 J 2770
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 22.37J 19.5 32.2 4.89 U 38.5 512 145 99.8 25.5 9.44 U 16 7.03 776 11.7 21.4 12.5 9.67 21.7
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 105 69.6 195 26.1 149 573 232 193 97 45.5 84.4 319 384 53.1 56.9 33.9 200 157
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 2.31J 2.35J 3.41 0.436 U 3.96 U 153 14.9 20.5 3.18 0.844 J 297U 3.11U 335 154 2.25J 2.03J 0.6U 291U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 11.9 4.59 6.01 1.03J 15.4 1410 34.9 153 7.56 2.33U 4.35 0.965 J 3570 6.3 10.3 9.28 0.618 U 1.44
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.772 U 1.01J 1.97J 2.89 U 1.26 U 3.33U 3.42J 1.64J 111U 0.698 U 0.962 J 1.26J 16U 0.812 J 0.575J 3.25U 1.98J 0.807 J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 3.25 1.26J 1.93 U 0.6 U 4.18 349 10.9 37.8 2.46 J 0.916 U 1.17 U 0.741 U 870 1.67J 2.82 U 245U 0.547 U 1.23J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 3.67 3.8 6.61 153 6.87 21.6 15 7.45 5.11 3.08 3.36 4.71 10.6 2.32U 2.24 ] 1.14 U 3.97 4.43
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 1.09J 0.796 U 0.756 U 2.89 U 1.47 U 119 5.26 12.1 0.634 U 0.475U 0.847J 0.452 U 303 0.588 J 1.07U 1.03J 3.19U 291U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 2.2 177U 3.08 U 0.875U 3.1U 8.62 8.23 3.52U 2.96 U 1.96 U 267 3.99U 4.54J 1.93J 1.56 U 0.814 U 3.61 2117
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 7.66 1.61J 2.38J 0.653 U 8 836 23.2 89.6 292 1.26 U 2.39J 0.638 U 2110 3.09 6.62 5.41 0.269 U 0.494 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 1.04 U 0.403 U 1.73 U 0.473J 0.889 U 83.1 6.51 U 10.5 1.26 U 1.04 U 1.25U 1.17 U 141 0.935 U 1.56J 1.09U 1.21J 0.707 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 153U 1.11U 2.43J 0.317 U 2.64J 72.7 7.56 9.82 2.05J 0.922 U 1.2 0.818 J 158 1.02J 1.54J 0.969 J 0.691 U 1.59J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 5.76 0.867 U 271U 2.89 U 7.26 644 28.5 79.2 297 142 2.27J 0.742 U 1550 3.17 7.24 5.39 0.571J 1.25J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 189 21.3 43.8 22.8 165 26800 818 5350 39.4 29 45.5 3.27 62500 100 271 208 2.88 2.87
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 57.5 8.6 U 24.4 8.74 88.2 22100 609 3120 175U 11.6 24.8 1.89 41600 48.8 88.8 70.9 1.27 U 14
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 238 142 153 290.1 163 3510 11100 2100 119 64.5 81.8 55.1 414 60.8 753 337 28.8 85.2
Total dioxin/furan pa/g 2710 1780 3340 729 8350 93500 17900 15600 2370 1190 2430 108000 152000 1560 4180 2070 73000 3050
Total dioxin/furan (ND*0.5) pa/g 2710 1780 3350 733 8350 93500 17900 15600 2380 1200 2430 108000 152000 1570 4190 2070 73000 3050
Total dioxin/furan (ND*1) pa/g 2710 1790 3350 737 8360 93500 17900 15600 2390 1200 2430 108000 152000 1570 4190 2080 73000 3050
Total heptachlorodibenzofuran (HpCDF) ng/kg 74 46.6 103 2.89 U 121 970 333 226 66.7 18.7 52.6 28.1 1400 35.2 47.7 27.6 24.6 76.9
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 292 168 805 70.6 361 1270 589 597 239 127 239 1030 823 153 166 92.7 528 500
Total hexachlorodibenzofuran (HXCDF) ng/kg 36.9 19.1 24.5 4.86 53.9 2210 166 266 35.7 0.62J 21 9.57 5300 18.4 28.4 16 9 25.9
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 40 30.5 103 9.9 49.6 211 159 82 25.7 23.2 37.6 212 131 36.2 37.4 17.1 51.4 39.1
Total pentachlorodibenzofuran (PeCDF) ng/kg 27.6 8.66 12.7 0.838 J 25.1 2360 143 270 18.7 3.52 12.6 4.12 5620 13.5 29.7 21.5 1.03J 11.5
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 1.85) 3U 1.67J 1.07J 269U 111 10.3 16.6 1.98J 276 U 3.82 13.9 175 3.92 4.68 1.48J 3.22 2.19J
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 256 27.7 72.8 32.5 266 49900 1470 8590 54 43.2 74.9 17.9 107000 154 371 287 13.5 7.29
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 73.3 7.55 31.1 10.8 105 24100 680 3470 15.1 15 30.7 15 46300 57.7 110 87.2 11 4.1
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 255 22.6 70.3 32.2 265 49900 1470 8590 44.5 42.2 74.3 16.6 107000 154 371 286 12.7 6.9
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 257 32.8 75.3 32.9 266 49900 1470 8590 63.6 44.2 75.6 19.1 107000 155 372 288 14.2 7.68
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 72.5 2.73 29.5 10.6 104 24100 677 3470 5.43 14 30 14.1 46300 57.2 110 85.7 10.3 3.72
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 74.1 12.4 32.8 11 106 24100 633 3470 24.8 16 31.4 15.8 46300 58.2 110 88.7 11.8 4.48
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 81.9 3.28 30.6 11.5 112 25400 715 3730 7.25 15.5 31.9 2.99 49300 61.8 122 95.8 2.13 3.47
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 82.2 8.08 32 11.7 112 25400 716 3730 16.6 16.2 32.3 3.75 49300 62.1 122 96.4 2.88 3.67
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 82.6 12.9 33.4 11.9 113 25400 718 3730 25.9 16.8 32.7 4.5 49300 62.5 123 97.1 3.63 3.87
Total tetrachlorodibenzofuran (TCDF) ng/kg 317 29.4 65.3 32.3 272 39400 2000 5650 54 33.3 79.6 11 92000 168 478 367 5.76 5.91
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 66.8 1.02 25.3 8.74 92.9 12400 540 1620 1.58 U 11.6 27.6 4.35 25100 58.9 101 77.4 0.638 U 1.18
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 82.6 4.65 33.8 12.2 114 25300 717 3720 8.53 16 33.1 38.7 49000 62.1 123 95.6 26.5 5.87
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 83.2 9.47 35.3 12.4 115 25300 721 3720 18.1 17 33.8 39.6 49000 62.7 123 96.5 27.3 6.24
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 83.8 14.3 36.9 12.6 116 25300 724 3720 27.8 17.9 34.5 40.6 49000 63.3 124 97.5 28 6.61
Asbestos
Asbestos | % | -- 0 -- - -- - -- -- -- -- - -- - -- - -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- 50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - 3.2U -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - 3.2U -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - 3.2U -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - 10J -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - 3.2U -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - 21 -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - 19 -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - 3.2U -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - 3.2U -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - 69.2 -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - 50 -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - 50 -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - 59.6 -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- 8.1J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- 60 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- 1.4 J Dup 30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - 17UDup 17U -- - -- - -- - -- -- - -- - -- - -- - -
Flash point (closed cup) Deg C -- 110 > Dup 110 > -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Moisture % - - -- - -- - -- - - -- - -- - -- - -- - -
Percent solids % - - -- - -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - 8.33J -- - -- - -- - -- -- - -- - -- - -- - -
Reactive cyanide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - 39U -- - -- - -- - -- -- - -- - -- - -- - -
Sulfur mg/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total solids % 81.1 82 Dup 80.8 Dup 69.1 81.3 81.6 88.3 66 60.7 76.1 81.6 82.6 80.5 77.7 46.8 80 75 75.5 78.1 83.6
Notes:

ng/kg - nanograms per kilogram

ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.

J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample
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Table 2

First Phase Pre-Design Investigation Analytical Results - Southern Impoundment

Preliminary 30% Remedial Design - Southern Impoundment

San Jacinto River W

aste Pits Site

Harris County, Texas

Page 2 of 10

Area: Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB012-N1 SJSB012-N1 SJSB012-N1 SJSB012-N1-Composite SJSB012-N2 SJSB012-N2 SJSB012-N2 SJSB012-N2 SJSB012-N2 SJSB012-S1-Composite | SISB012-S1-Composite SJSB012-W1 SJSB012-W1 SJSB012-W1 SJSB012-W1 SJSB012-W1-Composite | SISB012-W1-Composite SJSB012-W2
Sample Identification: Units SL0143 SL0144 SL0145 SL0146 SL0136 SL0137 SL0138 SL0139 SL0140 SL0107 SL0108 SL0124 SL0126 SL0127 SL0128 SL0129 SL0130 SL0131
Sample Date: 11/13/2018 11/13/2018 11/13/2018 11/13/2018 11/12/2018 11/12/2018 11/12/2018 11/12/2018 11/12/2018 11/10/2018 11/10/2018 11/11/2018 11/11/2018 11/11/2018 11/11/2018 11/11/2018 11/11/2018 11/12/2018
Sample Type: Duplicate Duplicate
Sample Depth: (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-2) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-2) ft bgs
Integral Sample ID: SJSB012-N1-C3 SJSB012-N1-C4 SJSB012-N1-C5 SJSB012-N1-C6 SJSB012-N2-C1 SJSB012-N2-C2 SJSB012-N2-C3 SJSB012-N2-C4 SJSB012-N2-C5 SJSB012-S1-C6 5JSB012-S1-C6 (Field split SJSB012-W1-C1 SJSB012-W1-C3 SJSB012-W1-C4 SJSB012-W1-C5 SJSB012-W1-C6 bJSB012-W1-C6 (Field splif SJSB012-W2-C1
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 454 30100 5760 4380 34.7 77.4 109 943 23200 117 123 201 1440 27400 491 2650 J 3420 6.49 U
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 7360 J 32700 J 4070 14500 J 22700 J 1780 3990 J 26900 J 20000 J 909 945 41500 J 27400 21300 1430 65300 J 87000 J 32700 J
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 72.2 270 131 109 10.9 68.7 62 J 592 364 9.56 9.08 33.1 246 281 2.38J 128 189 J 0.786 J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 332 472 177 286 95.1 114 250 1300 319 59.1 60.4 661 855 383 27.2 639 739 112
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 4.12 23.2 11.4 9.36 1.01U 177 4.18 UJ 141 J 80.9J 0.874 J 0.64 J 3.9 39.3 39.8 0.181 U 14.6 J 30.2J 3.24U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 5.61 35.2 21.2 15 1.6J 2.14 U 6.84 1310 618 151 1.48J 1.66J 262 195 0.184 U 85.8 204 0.119 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 2.8J 4.42 U 2.99J 2.15U 1.24 U 1.14 U 1.69 U 20.9 4.4 0.92J 0.79J 1.72U 5.44 5.06 0.47 U 3.03J 3.74J 1.39U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 3.9J 12.1 7.81 5.13 0.927 U 4.72 5.82 U 340 159 0.509 U 0.581J 0.757 J 73 52.7 0.271 U 23.6J 55.5 0.198 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 12.9 26.6 13.5 12.4 2.66 U 5.19 11.8 69.3 23.7 1.93J 1.65J 7.88 34.5 26.3 0.901 U 15.6 20.2 2.07J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 1.35J 5.69 4.37J 2517 0.382 U 3.18U 1.39J 113 57.8 0.537 U 0.561 U 3.04 U 23.4 19.7 0.138 U 7.59 16.9 0.314J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 7.09 104U 5.6 6.93 2.09U 2617 5.78 36.5 9.66 1457 121U 3.58 14 11.9 1.33U 7.21 10 2.53J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 1.91J 20.2 13.1 8.01 1.13J 1.08J 3.09J 876 417 0.495J 0.357 U 3.04 U 175 105 412U 52.9 126 3.24 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 2U 8.69 5.03 3.68 1.01U 1.09U 1.71U 132 67.2 0.368 J 0.435J 1173 27.3 21.3 0.635U 9.09 19.6 0.861 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 3.78J 10.4 6.9 5.62 1.17 U 2.19J 7.77 85.3 41.2 0.543 U 0.62 J 0.866 U 27.6 19 0.197 U 9.4 16.8 0.27 J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 3.37J 30.1 18.6 9.32 1.77J 0.909 U 5.79 738 387 1.06 U 1.13J 0.429 U 162 104 412U 51.5 123 0.235U
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 47.6 1390 678 475 7.96 48U 459U 17500 14400 11.6 11.6 1.01U 4820 5100 1.38 2330 5090 2.47
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 19.2 513 314 186 3.5 3.41 25U 13300 10500 3.48 2.86 0.696 U 3780 3840 0.968 U 790 1750 2.28
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 454 30100 J 5760 4380 34.7 77.4 109J 943 J 23200 J 117 123 201 1440 27400 491J 2650 J 3420 J 0.439 U
Total dioxin/furan pa/g 8330 65600 11200 20000 22900 2060 4450 64400 70600 1120 1160 42400 39400 58900 1470 72100 98800 32800
Total dioxin/furan (ND*0.5) pa/g 8330 65600 11200 20000 22900 2070 4500 64400 70600 1120 1160 42400 39400 58900 1470 72100 98800 32800
Total dioxin/furan (ND*1) pa/g 8330 65600 11200 20000 22900 2070 4540 64400 70600 1120 1160 42400 39400 58900 1470 72100 98800 32800
Total heptachlorodibenzofuran (HpCDF) ng/kg 215 668 283 268 32.8 160 186 1490 741 26.4 26.7 209 840 620 2.597 427 602 0.786 J
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 739 1260 430 697 248 279 575 3850 815 245 292 1250 1960 940 97.8 1510 1780 276
Total hexachlorodibenzofuran (HXCDF) ng/kg 81 254 134 109 14.9 50.2 71.5 2330 1100 13.9 15 44.2 635 476 4,12 U 247 475 2.54 ]
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 135 282 123 136 26 45.4 105 963 202 37.4 32.7 50.9 353 264 35.7 174 244 25.9
Total pentachlorodibenzofuran (PeCDF) ng/kg 34.5 154 108 76.3 8.27 5.91 36.4 2630 1370 2.85J 4.59 3.6 683 448 2.12J 232 490 2.82J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 21 46.3 22.7 215 0.931J 151 9.72 333 114 2.88J 3J 3.32 100 38.2 3.52J 25.1 29.2 2.4
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 75.7 1960 1020 682 16.8 9.09 46.3 32000 25500 16.7 16.7 8.22 8850 9110 2.62 3210 7040 9.08
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 29.3 625 371 225 8.44 6.55 21.3 14900 11600 5.71 5.43 7.7 4190 4210 1.3 967 2140 6.76
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 74.7 1960 1020 682 16 5.53 9.67 32000 25500 16.1 16.6 7.05 8850 9110 1.57 3210 7040 8.47
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 76.7 1960 1020 682 17.5 12.7 83 32000 25500 17.3 16.8 9.39 8850 9110 3.67 3210 7040 9.69
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 28.3 624 371 225 7.48 5.24 6.11 14900 11600 5.36 5.38 6.73 4190 4210 0.263 967 2140 5.9
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 30.3 626 371 226 9.41 7.86 36.6 14900 11600 6.05 5.47 8.67 4190 4210 2.33 967 2140 7.61
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 29.5 681 401 245 5.4 4.93 6.41 15700 12300 5.43 5.31 1.97 4410 4450 0.138 1070 2370 3.05
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 30 682 401 245 6.07 5.87 22 15700 12300 5.77 541 2.62 4410 4450 1.02 1070 2370 3.41
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 30.5 683 401 245 6.75 6.8 37.6 15700 12300 6.12 5.51 3.27 4410 4450 1.89 1070 2370 3.77
Total tetrachlorodibenzofuran (TCDF) ng/kg 118 1990 1200 864 19.3 4.27 16 48500 26800 19.4 17.8 0.608 U 9350 7010 3.81 3410 7700 6.47
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 29.7 571 343 207 3.5 3.41 9.11 17900 8820 6.14 6.04 0.608 U 3460 2300 7.17 710 1720 2.28
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 35.2 706 405 255 12.9 7.32 9.54 15700 12200 6.61 6.33 22 4410 4460 0.864 1090 2390 14
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 36.2 707 405 255 13.8 8.43 25.6 15700 12200 6.85 6.42 22.7 4410 4460 1.88 1090 2390 14.5
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 37.2 707 405 255 14.8 9.54 41.6 15700 12200 7.08 6.52 23.3 4410 4460 2.89 1090 2390 15.1
Asbestos
Asbestos % -- - -- 0 -- - -- -- -- -- - -- - -- - -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - -- -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- -- 1300 J -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- 1500 J -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- -- 52J -- -- -- -- -- -- -- -- -- -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Flash point (closed cup) Deg C - - -- 110 > -- - -- - - -- - -- - -- - - - -
Moisture % - - -- - -- - -- - - -- - -- - -- - -- - -
Percent solids % - - -- - -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - - -- 9.62 J -- - -- - -- -- - -- - -- - -- - -
Reactive cyanide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- 746 J Dup 659 -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - - -- 98 -- - -- - -- -- - -- - -- - -- - -
Sulfur mg/kg - - -- 2600 -- - -- - - -- - -- - -- - -- - -
Total solids % 58.8 52.6 56.3 65.2 82 76.9 66 56.3 54.6 79.2 79.4 77.2 59.2 55.7 57.9 62.3 62.7 76
Notes:

ng/kg - nanograms per kilogram

ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.
J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.

Dup - indicates the result from a duplicate sample
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First Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Area: Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB012-W2 SJSB012-W2 SJSB012-W2 SJSB012-W2 SJSB019-E1 SJSB019-E1 SJSB019-E1 SJSB019-E1 SJSB019-E1 SJSB019-E1-Composite SJSB019-E2 SJSB019-E2 SJSB019-E2 SJSB019-E2 SJSB019-E2 SJSB019-N1 SJSB019-N1 SJSB019-N1
Sample Identification: Units SL0132 SL0133 SL0134 SL0135 SL0053 SL0054 SL0055 SL0056 SL0057 SL0058 SL0012 SL0013 SL0014 SL0015 SL0016 SL0017 SL0018 SL0019
Sample Date: 11/12/2018 11/12/2018 11/12/2018 11/12/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018
Sample Type:
Sample Depth: (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (9-9) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs
Integral Sample ID: SJSB012-W2-C2 SJSB012-W2-C3 SJSB012-W2-C4 SJSB012-W2-C5 SJSB019-E1-C1 SJSB019-E1-C2 SJSB019-E1-C3 SJSB019-E1-C4 SJSB019-E1-C5 SJSB019-E1-C6 SJSB019-E2-C1 SJSB019-E2-C2 SJSB019-E2-C3 SJSB019-E2-C4 SJSB019-E2-C5 SJSB019-N1-C1 SJSB019-N1-C2 SJSB019-N1-C3
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 17.7 5960 14.9 3.02J 61.8 414 44.4 2020 J 45200 1700 79.2 298 933 413U 6.18 U 118 338 142
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 4470 11900 270 427 2720 185000 19200 J 279000 J 40600 7000 2240 53600 J 185000 801 571 4840 J 25500 J 3300
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 4.57 497 1.82J 5.75 27.7 434 89.9 2440 503 465 25.3 145 451 1.25U 3.09U 34.6 216 77.6
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 34.9 735 8.89 8.38 114 2730 854 2680 542 1260 123 792 1980 23 19.7 255 1250 145
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 0.382J 121 0.483 J 3.57U 291U 25.8 U 2.58 U 820 98.4 127 2.14 0 9.63 52.7 2.78 U 3.09U 1.83U 134 24.4
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.554 J 1190 1.07J 0.398 U 2.29J 99.9 11.6 13600 879 1070 4.89 8.39 260 1.24 U 0.424 U 3.1 17.1 241
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.418 U 5.42 0.259 U 0.325 U 157 14.4 5.84 U 7.03 3.75U 6.15 141U 3.88 U 10.1 U 278 U 3.09U 2.28 J 7.93 0.941 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.266 U 308 J 0.613J 0.45J 151U 43.3J 17.1J 2040 223 J 278 J 2.44 ) 7.77 111 0.607 J 3.09U 2.04U 11.5 57.6
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.29) 27.7 0.533 U 0.493 U 4.64 107 31 73.7 26.6 U 38.5 4.46 28.7 80.6 0.782 U 3.09U 8.73 47.1 4.77 U
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 0.228 J 80.8 0.488 U 0.441U 291U 115 3.68 U 628 66.1 80.1 0.536 U 3.18U 24 2.78U 3.09U 0.78 U 2.03U 16.6
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.674J 13.4 0.581 U 0.582 U 261U 39 13.5 19.7 10.8 U 14.6 2.69J 12.1 32.7 1.53U 3.09U 5.04 19.6 2.36 U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.369J 690 0.981J 0.423 U 0.808 U 315 3.1J 10300 476 616 2.61J 3.18U 154 0.773 U 3.09U 1.04J 3.07U 139
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.305 U 86.8 0.68 J 0.665 J 1.04U 12.1U 0.994 U 493 59.4 63.6 0.486 U 2.63J 25.3 2.78 U 3.09U 1.47J 5.18 15.7
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.477 J 62 0.445J 0.292 U 2.58 U 58 21 360 45.3 64.2 2.19J 9.28 39.5 2.78 U 3.09U 2.96 20.7 12.1
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.689 J 629 0.97J 0.523J 2] 51 16.2 7730 U 436 544 3.91 7.27 135 0.376 U 3.09U 0.733 U 17.8 115
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 1.89 24200 24.3 6.03 114U 1010 38.4 277000 26900 15600 45.3 18.7 7420 26.4 13.5 10.8 14.2 8080
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 0.798 U 15100 11.9 4.34 4.27 U 361 14 175000 14700 4670 15.8 8.05 4060 13.1 6.2 5.15 3.35U 4820
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 17.7 5960 14.9 3.02J 61.8 414 44.4 2020 J 45200 1700 79.2 298 933 4.13 U 111U 118 338 142
Total dioxin/furan pa/g 4530 61600 337 456 2930 190000 20400 766000 131000 33600 2550 54900 201000 864 610 5290 27500 17200
Total dioxin/furan (ND*0.5) pa/g 4530 61600 338 458 2950 190000 20400 770000 131000 33600 2560 55000 201000 870 613 5290 27500 17200
Total dioxin/furan (ND*1) pa/g 4540 61600 339 459 2960 190000 20400 774000 131000 33600 2560 55000 201000 876 616 5290 27500 17200
Total heptachlorodibenzofuran (HpCDF) ng/kg 13.6 983 3.91 8.88 80.4 1150 170 4520 977 974 73.7 495 1520 2.78 U 3.09U 106 663 157
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 93.4 1620 28.8 30.2 304 7320 2470 5210 1370 2940 356 1990 4820 62.6 64 800 2990 357
Total hexachlorodibenzofuran (HXCDF) ng/kg 6.05 1900 2.531J 1.34J 42.4 948 242 12300 1520 1820 41.8 215 1060 1.17J 3.09U 30 335 368
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 12 438 9.84 9.8 46.9 1060 366 501 263 363 52.1 263 714 39.3 24.4 106 424 84.3
Total pentachlorodibenzofuran (PeCDF) ng/kg 3.03J 1910 195 0.523J 22.7 450 139 14200 1610 1680 24.5 64.2 440 2.78 U 3.09U 25.9 168 390
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 1.88J 165 1.73J 143 291U 55 42.5 645 118 106 1.18J 7.22 40.7 2.78 U 2.97J 9.16 46.9 28.3
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 3.93 40300 38.3 11.8 11.8 1480 79.9 459000 42300 21100 67.5 48.6 11700 40.2 20.2 20.4 53 13100
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 1.81 16900 14.7 5.88 5.94 500 35.3 194000 16500 5980 22.4 27 4600 15.1 7.43 10.5 32.3 5340
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 3.36 40300 38.2 11.7 3.02 1480 79.2 455000 42300 21100 67.2 48.4 11700 39.7 19.8 19.9 51.1 13100
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 4.51 40300 38.3 11.9 20.5 1490 80.6 463000 42300 21100 67.8 48.8 11700 40.8 20.7 21 54.9 13100
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 1.14 16900 14.6 5.72 2.73 494 33.3 192000 16500 5980 21.8 25.9 4600 14.6 6.95 10.2 30.5 5340
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 2.47 16900 14.8 6.03 9.15 506 37.3 195000 16500 5980 23 28 4610 15.6 7.91 10.9 34.2 5340
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 0.874 18100 15.4 5.58 1.85 526 35.5 205000 17800 6720 24.1 21.5 4940 15.8 7.55 9.23 25.3 5730
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 1.38 18100 15.5 5.72 5.2 529 36.1 207000 17800 6720 24.3 21.8 4950 16.2 7.87 9.55 27.2 5730
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 1.89 18100 15.6 5.86 8.54 532 36.7 209000 17800 6720 24.5 22 4950 16.7 8.18 9.88 29 5730
Total tetrachlorodibenzofuran (TCDF) ng/kg 4.07 40000 40.8 8.95 4.71 1420 120 253000 32800 34200 78.8 49.9 8370 41.1 23.1 14.1 93.2 8550
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 0.645 U 13200 15.8 4.34 0.6 U 415 35.9 79800 8170 6860 18.6 8.05 2380 27.7 14 5.15 15.8 2500
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 2.47 18000 15.7 6.08 3.7 603 47.4 205000 17800 6650 25.4 47 5010 16.3 7.92 14.3 46.9 5720
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 3.06 18000 15.8 6.21 7.31 609 48.3 206000 17800 6650 25.8 47.3 5010 16.7 8.31 14.6 48.7 5720
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 3.65 18000 15.9 6.35 10.9 615 49.1 208000 17800 6650 26.1 47.5 5010 17.2 8.7 14.8 50.5 5720
Asbestos
Asbestos | % | -- - -- - -- - -- -- -- -- - -- - -- - -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - -- -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Flash point (closed cup) Deg C - - -- - -- - -- - - -- - -- - -- - - - -
Moisture % - - -- - -- - -- - - -- - -- - -- - -- - -
Percent solids % - - -- - -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - - -- - -- - -- - -- -- - -- - -- - -- - -
Reactive cyanide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfur mg/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total solids % 76.7 55.7 77.6 69.5 82.2 65.5 63.1 49.4 57.7 63.6 87.5 73.1 7.7 83.4 79.3 84.6 71.4 70.8
Notes:

ng/kg - nanograms per kilogram

ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.

J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample
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First Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Area: Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB019-N1 SJSB019-N1 SJSB019-N1-Composite | SISB019-N1-Composite SJSB019-N2 SJSB019-N2 SJSB019-N2 SJSB019-N2 SJSB019-N2 SJSB019-S1 SJSB019-S1 SJSB019-S1 SJSB019-S1 SJSB019-S1 SJSB019-S1-Composite SJSB019-S2 SJSB019-S2 SJSB019-S2
Sample Identification: Units SL0020 SL0021 SL0022 SL0022 SL0023 SL0024 SL0025 SL0026 SL0027 SL0006 SL0007 SL0008 SL0009 SL0010 SL0011 SL0001 SL0002 SL0003
Sample Date: 11/3/2018 11/3/2018 11/3/2018 11/13/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018 11/3/2018
Sample Type:
Sample Depth: (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs
Integral Sample ID: SJSB019-N1-C4 SJSB019-N1-C5 SJSB019-N1-C6 SJSB019-N1-C6 SJSB019-N2-C1 SJSB019-N2-C2 SJSB019-N2-C3 SJSB019-N2-C4 SJSB019-N2-C5 SJSB019-S1-C1 SJSB019-S1-C2 SJSB019-S1-C3 SJSB019-S1-C4 SJSB019-S1-C5 SJSB019-S1-C6 SJSB019-S2-C1 SJSB019-S2-C2 SJSB019-S2-C3
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 8190 22.5 699 - 38.9 446 3540 32000 92.1 45.9 317 1460 16100 9930 2640 680 J 2.73U 1.29U
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 22200 410 7700 - 2580 29900 J 31700 J 26900 595 1990 8620 29100 12600 8220 4980 111000 J 713 367
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 906 2.65J 166 -- 17.2 342 2370 433 571 18.5 246 2510 207 142 410 257 J 1.23J 0.985J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 1010 13.5 391 - 108 1500 1730 562 17.6 124 672 872 330 254 274 5950 31 11
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 293 0.309J 42.9 - 29U 20.4 U 902 80.9 1.02J 1.19U 16 1060 16.9 12.8 136 38.1J 0.367 U 0.258 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 2960 3.36 409 - 2.67J 43.3 24500 664 J 7.6 1.86J 49 16100 35.2 19.2 1150 95.5 154 U 0.766 J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 4.54 0.218 U 199 - 0.97 U 11 7.49 4.99 0.348 U 111 5.68 J 5.61 U 3.73 254U 2.13J 10.3 0.731 U 0.483 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 721 0.822 U 105 - 1.14 U 26.9J 2330 164 1.63 U 111 24.8 2600 11 6.32 284 40 0.816 J 0.246 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 31.7 0.501 U 11.6 - 3.97 70 53.5 28.8 0.846 J 5.49 42.2 35.8 18 13.6 10.5 107 151 0.66 U
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 224 0.328 U 29 -- 0.436 U 7.77 763 50.5 1.01J 0.31U 6.6 U 860 4.91 3.227 71.4 175U 0.446 J 0.152 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 10.8 0.634 U 5.55 -- 2.57J 28 17.6 14 1.33J 3.06 25.3 10.2 8.03 5.94 3.94U 79.4 2417 0.753J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 1710 2.057 222 -- 0.915U 11.8J 11700 393 5.27 0.919J 24.8 6660 19.9 10.5 516 28.9 1.55J 0.317 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 158 0.606 J 24.6 - 0.555 U 6.79 U 343 36.7 0.866 J 0.466 J 7.93 602 5.37U 4.05 59 13.6 0.67J 0.464 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 125 0.234 U 21 -- 1.53J 35.4 438 37.5 0.536 J 1.64J 17.4 476 9.45 6.51 44.2 38.6 0.361 U 2.96 U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 1660 1.68J 196 - 112 41.8 8790 327 3.46 184 27.2 4960 U 28.3 17.2 405 61.8 117 0.374J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 63000 65.1 11100 - 12.5 280 279000 17200 108 315 757 260000 1590 828 11100 400 33.8 14.2
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 36200 30.1 3380 - 5.45 126 165000 9990 48.4 8.43 350 157000 484 285 3450 186 179U 7.25
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 8190 22.5 699 - 38.9 446 3540 32000 92.1 45.9 317 1460 16100 9930 2640 680 J 2.73 U 1.29U
Total dioxin/furan pa/g 139000 552 24500 - 2770 32900 533000 88900 889 2240 11200 479000 31500 19800 25500 119000 788 402
Total dioxin/furan (ND*0.5) pa/g 139000 553 24500 - 2780 32900 533000 88900 890 2240 11200 482000 31500 19800 25500 119000 799 404
Total dioxin/furan (ND*1) pa/g 139000 555 24500 - 2780 32900 533000 88900 891 2240 11200 484000 31500 19800 25500 119000 811 406
Total heptachlorodibenzofuran (HpCDF) ng/kg 1720 2.96 365 -- 48.8 969 4310 888 9.62 51 610 4440 467 354 795 870 1.23J 0.985J
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 2040 60.9 958 -- 316 3420 3510 1320 62.7 275 1340 1750 843 684 727 9560 88.1 44.4
Total hexachlorodibenzofuran (HXCDF) ng/kg 4440 3.74 662 -- 27.4 631 14300 1170 10.9 26.1 324 16000 191 140 1730 570 1.26J 0.766 J
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 273 36.1 124 - 41.7 553 426 276 42 43.8 312 226 186 145 117 1670 30.2 23.3
Total pentachlorodibenzofuran (PeCDF) ng/kg 5310 5 586 - 10.9 396 13700 1200 12.4 10.7 143 16100 157 103 1430 400 2.73J 0.374J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 219 5.19 35.6 - 3 48 439 66.2 4.39 3.9 38.9 671 21.3 25.1 78.1 141 3.61 3.73
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 102000 98.2 14800 - 20.8 476 457000 27700 163 43.7 1160 423000 2120 1140 15200 712 45.4 22.3
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 40800 35.5 4130 - 8.29 191 187000 11200 57.9 13.1 428 174000 595 348 4450 297 12.5 8.68
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 102000 98.1 14800 - 20.3 472 457000 27700 162 43.7 1160 420000 2120 1140 15200 711 36.3 22
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 102000 98.3 14800 - 21.2 479 457000 27700 163 43.8 1160 425000 2120 1140 15200 713 54.4 22.6
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 40800 35.3 4130 - 7.66 187 187000 11200 57.7 13.1 427 173000 592 347 4450 296 3.3 8.29
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 40800 35.6 4130 - 8.91 194 187000 11200 58.1 13.1 428 175000 598 348 4450 298 21.8 9.07
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 43900 38.2 4670 - 8.33 198 201000 12000 62.8 14.2 461 186000 667 384 4970 302 4.9 9.01
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 43900 38.3 4670 - 8.62 199 201000 12000 62.9 14.2 461 187000 669 385 4970 303 14 9.21
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 43900 38.5 4670 - 8.91 201 201000 12000 63 14.2 462 188000 670 385 4970 304 23.1 9.42
Total tetrachlorodibenzofuran (TCDF) ng/kg 96000 100 12700 - 20.3 657 182000 18100 170 63.3 1400 314000 2020 1190 30800 861 53.7 14.2
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 27800 46.6 2680 - 5.78 182 56200 5360 53.3 8.43 390 100000 538 313 6650 249 4.82 16.2
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 43600 38.4 4650 - 10.1 217 199000 12000 62.8 16.1 471 186000 675 392 4920 392 5.5 9.16
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 43600 38.5 4650 - 10.6 220 199000 12000 62.9 16.1 471 187000 678 392 4920 393 14.6 9.48
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 43600 38.7 4650 - 11 224 199000 12000 63 16.1 472 187000 681 393 4920 394 23.7 9.8
Asbestos
Asbestos | % | -- - 0 - -- - -- -- -- -- - -- - -- - -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - -- -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- 22 ) -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- 22 ) -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- 8.5U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- 6.5 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - - 17 UJ - -- - -- - -- -- - -- - -- - -- - -
Flash point (closed cup) Deg C - - -- 110 > -- - -- - - -- - -- - -- - - - -
Moisture % - - 24] - -- - -- - - -- - -- - -- - -- - -
Percent solids % - - -- 76.7 -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - - 8.52J - -- - -- - -- -- - -- - -- - -- - -
Reactive cyanide mg/kg - - -- 100 U -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - - 32U - -- - -- - -- -- - -- - -- - -- - -
Sulfur mg/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total solids % 64.1 82.7 73.9 Dup 76.7 J - 80.3 73.8 53.4 54.9 76.3 89.1 36.5 46.5 68.7 71.9 66.5 88.1 78.3 78.8
Notes:

ng/kg - nanograms per kilogram

ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.

J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample
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Area.

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Southern Impoundment -

Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB019-S2 SJSB019-S2 SJSB019-W1 SJSB019-W1 SJSB019-W1 SJSB019-W1 SJSB019-W1 SJSB019-W1-Composite [ SISB019-W1-Composite SJSB019-W2 SJSB019-W2 SJSB019-W2 SJSB019-W2 SJSB019-W2 SJSB023-E1 SJSB023-E1 SJSB023-E1 SJSB023-E1
Sample Identification: Units SL0004 SL0005 SL0028 SL0029 SL0030 SL0031 SL0032 SL0033 SL0034 SL0035 SL0036 SL0037 SL0038 SL0039 SL0066 SL0067 SL0068 SL0069
Sample Date: 11/3/2018 11/3/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/4/2018 11/6/2018 11/6/2018 11/6/2018 11/6/2018
Sample Type: Duplicate
Sample Depth: (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs
Integral Sample ID: SJSB019-S2-C4 SJSB019-S2-C5 SJSB019-W1-C1 SJSB019-W1-C2 SJSB019-W1-C3 SJSB019-W1-C4 SJSB019-W1-C5 SJSB019-W1-C6 bJSB019-W1-C6 (Field splif SJSB019-W2-C1 SJSB019-W2-C2 SJSB019-W2-C3 SJSB019-W2-C4 SJSB019-W2-C5 SJSB023-E1-C1 SJSB023-E1-C2 SJSB023-E1-C3 SJSB023-E1-C4
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 41.4 6.9 141 937 13500 1550 3.3J 1850 1470 355J 119U 0.93U 5.68 UJ 5.98 U 72.8 165 2690 3760
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 930 542 28200 J 109000 51000 2320 513 23600 19600 15600 J 1390 314 459 J 683 2230 3930 62.8 3950
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 12 3.85U 151 713 2040 53.4 0.551 U 451 406 249 J 9.49 0.456 U 0.265 UJ 299U 82.3 292 826 114
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 46.4 20.4 2130 6490 1200 109 19.6 1420 922 893 J 55.7 10.7 16.7J 22.7 121 188 511 171
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 4.32 0.214 U 6.83 224 745 9.51 3.18U 150 165 174 3.3U 3.11U 2.84 UJ 299U 28.4U 125 294 15.1
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 37.7 2.26 U 15.8 2020 8460 72.4 1.29U 1140 1330 25.1J 153 0.122 U 2.84 UJ 299U 274 1270 2760 80.1
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.687 J 0.346 U 10.4 11.8 7.53 149 3.18U 4.35 221U 25.2J 0.534 U 3.11U 0.295 UJ 299U 0.754 U 1.01U 4.29 1.94 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 8.93 0.444 U 125 524 1860 19.4 0.433 U 271 314 42.5J 0.797 U 0.169 U 2.84 UJ 2.99U 63.5 302 651 21.2
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.29 U 0.955J 68.5 162 45.2 4.45 3.18U 39.4 22.5 50J 297 0.385J 0.864 J 0.692 U 4.27 5.69 U 21.7 9.75
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 3.49 0.204 U 2.32U 148 558 6.07 3.18U 72.8 80.7 3.72UJ 0.191 U 3.11U 2.84 UJ 299U 21 91.9 204 7.61
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.66J 1.23J 25.3 61.7 16 3.18 1.43U 14.9 9.06 19.4 UJ 1.7U 0.492 U 0.943J 1.7 3.06U 3.36 7.37 5.58
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 15.7 1.02J 431 1110J 5870 44 0.914J 498 J 495 7.6J 0.678 U 0.23J 2.84 UJ 0.419 U 159 650 1400 47.2
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 151U 0.391J 4.69 U 129 430 6.81 0.257 U 58.8 46.5 6.55 J 0.574 U 0.344 U 2.84 UJ 0.519 U 14.5 64 203 8.72
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 1.72 U 0.139 U 17.9 111 310 5.18 3.18 U 46.4 50.1 26.2J 0.71 U 3.11U 2.84 UJ 2.99 U 13.4 46 U 122 7.1
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 10.8 0.693 J 18.7 978 3160 39.8 0.609 U 416 346 10.9 UJ 1.25U 0.137J 2.84 UJ 0.351 U 121 508 1090 45.2
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 328 29.8 16.8 28000 149000 1550 U 31.2 21000 17500 45.3J 20.5 3.12 3.79J 4.07 71.3 134 459 297
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 154 15.4 3.33U 17100 97800 1050 13.7 6510 5800 18.4) 10.3 1.98 U 1.38 UJ 0.962 U 26.3 55.3 235 131
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 41.4 6.9 141 937 13500 1550 3.3J 1850 1470 355 J 119U 0.93U 0.578 UJ 0.788 U 72.8 165 2690 3760
Total dioxin/furan pa/g 1600 619 30800 168000 336000 5290 582 57500 48600 17400 1490 329 481 711 3270 7780 11500 8670
Total dioxin/furan (ND*0.5) pa/g 1600 623 30800 168000 336000 6070 585 57500 48600 17400 1500 331 483 714 3290 7800 11500 8670
Total dioxin/furan (ND*1) pa/g 1600 626 30800 168000 336000 6840 588 57500 48600 17400 1510 334 485 717 3310 7830 11500 8670
Total heptachlorodibenzofuran (HpCDF) ng/kg 23.6 1.41J 360 1730 3760 117 3.18 U 863 778 679 21.9 0.456 J 0.452 J 299U 133 528 1450 226
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 138 72.7 4820 13800 2760 288 61.8 2760 1790 2090 152 38.3 51.4 77.4 300 420 1040 463
Total hexachlorodibenzofuran (HXCDF) ng/kg 53.9 1.33J 300 3360 11300 135 3.18U 1740 1940 512 13.9 3.11U 2.84 U 299U 431 1830 4090 185
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 40.8 26.1 806 1820 348 72.1 14.4 416 233 362 41.6 10 16.3 24.1 64.7 84.6 182 113
Total pentachlorodibenzofuran (PeCDF) ng/kg 41.8 171 174 3450 11200 143 0.914J 1260 1280 505 3.3U 0.367 J 2.84 U 299U 454 1790 3730 187
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 4.95 4.61 108 355 515 17.3 3.18U 107 72.7 28.2 0.662 J 3.11U 1.3J 2.56 J 23.1 89.3 254 28.6
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 501 46.8 55 46600 252000 1890 45.7 28200 23900 93.9 32.4 4.55 4.89 5.31 288 1000 2510 501
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 183 18 31.8 19500 109000 1130 15.9 8020 7110 58.2 12.6 1.52 1.22 1.28 152 586 1460 194
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 500 46.6 50.8 46600 252000 1110 45.1 28200 23900 87.3 31.3 3.33 3.96 4.33 287 998 2510 501
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 502 47 59.1 46600 252000 2660 46.3 28200 23900 101 33.5 5.77 5.82 6.29 288 1000 2510 501
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 182 17.8 27.7 19500 109000 1090 154 8020 7110 55.2 11.8 0.282 0.27 0.312 151 584 1460 194
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 184 18.3 36 19500 109000 1170 16.4 8020 7110 61.2 13.5 2.76 2.18 2.24 152 589 1460 194
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 198 19.2 26.3 20800 116000 1090 16.9 9030 7950 43.5 12.8 0.43 0.56 0.577 147 554 1370 203
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 199 19.4 29.2 20800 116000 1160 17.3 9030 7950 47.4 13.5 1.57 1.4 1.37 147 557 1370 203
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 199 19.5 32.2 20800 116000 1240 17.7 9030 7950 51.2 14.1 2.71 2.23 2.16 147 559 1370 203
Total tetrachlorodibenzofuran (TCDF) ng/kg 585 47.8 111 64600 222000 3170 45.2 29800 22700 150 29.4 3.52 3.79 16 7420 37700 89000 3500
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 170 22.1 28.3 18900 70800 918 1.17 U 6200 4910 20.4 16 0.861 U 2.44 5.61 2230 11000 29600 1110
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 197 19.6 53.8 20800 115000 1080 17.2 9000 7920 63 13.9 0.6 0.864 1.01 129 479 1250 203
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 198 19.8 58 20800 115000 1160 17.6 9000 7920 65.8 14.5 1.83 1.74 1.89 130 481 1250 203
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 198 20 62.1 20800 115000 1240 18.1 9000 7920 68.6 15.2 3.05 2.62 2.78 130 484 1250 203
Asbestos
Asbestos % -- - -- - -- - -- -- -- -- - -- - -- - -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - -- -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Flash point (closed cup) Deg C - - -- - -- - -- - - -- - -- - -- - - - -
Moisture % - - -- - -- - -- - - -- - -- - -- - -- - -
Percent solids % - - -- - -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - - -- - -- - -- - -- -- - -- - -- - -- - -
Reactive cyanide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfur mg/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total solids % 78.4 76.6 73.8 55.6 51 73.9 78.2 67.1 68.3 79.9 71.7 79.3 83.2 79.7 86.8 75.4 65.7 69.7
Notes:

ng/kg - nanograms per kilogram
ug/kg - microgram per kilogram
mg/kg - milligram per kilogram
Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.
J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample
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First Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Area: Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB023-E1 SJSB023-E1-Composite | SISB023-E1-Composite SJSB023-E2 SJSB023-E2 SJSB023-E2 SJSB023-E2 SJSB023-E2 SJSB023-N1 SJSB023-N1 SJSB023-N1 SJSB023-N1 SJSB023-N1 SJSB023-N1-Composite | SISB023-N1-Composite SJSB023-N2 SJSB023-N2 SJSB023-N2
Sample Identification: Units SL0070 SL0071 SL0072 SL0233 SL0234 SL0235 SL0236 SL0237 SL0059 SL0060 SL0061 SL0062 SL0063 SL0064 SL0065 SL0206 SL0207 SL0208
Sample Date: 11/6/2018 11/6/2018 11/6/2018 11/16/2018 11/16/2018 11/16/2018 11/16/2018 11/16/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/5/2018 11/15/2018 11/15/2018 11/15/2018
Sample Type: Duplicate Duplicate
Sample Depth: (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs
Integral Sample ID: SJSB023-E1-C5 SJSB023-E1-C6 5JSB023-E1-C6 (Field split SJSB023-E2-C1 SJSB023-E2-C2 SJSB023-E2-C3 SJSB023-E2-C4 SJSB023-E2-C5 SJSB023-N1-C1 SJSB023-N1-C2 SJSB023-N1-C3 SJSB023-N1-C4 SJSB023-N1-C5 SJSB023-N1-C6 BJSB023-N1-C6 (Field split SJSB023-N2-C1 SJSB023-N2-C2 SJSB023-N2-C3
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 2.15J 1090 1090 39.6 5.33J 5.07J 5.55U 157 20.8 48.6 820 5190 19.8 1130 1260 71.6 5.19J 0.716 U
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 554 2320 3040 1220 1970 744 464 351 9120J 12600 47600 10700 560 1860 14900 16300 J 1270 541
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 0.349J 153 174 14.3 6.16 2.37J 3.99 0.554 U 7.29 56 J 1260 146 1.48 U 240 234 16.4 5.37 0.235J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 19.3 129 170 63.7 49.1 30.6 16.4 104 64.1 102 1390 329 18.2 253 325 268 22.6 16.4
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 3.08U 45.9 58.6 1.71U 2.06 J 0.158 J 0.183J 3.24 U 0.922 U 18.3 426 15.8 0.4J 73.3 76.9 1.33J 1.78J 0.0715 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.526 U 483 576 10.1 21.2 135 15J 0.517 J 6.39 171 6500 46.5 2.69J 700 759 3.06 15.5 0.243 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.53 U 1.01U 1.28J 0.9J 0.973J 0.775U 0.522 U 0.258 U 0.901J 0.771 U 4.79 3.78 0.402 U 0.758 U 1.66J 2.05J 0.467 J 0.386 J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.176 U 119 141 2.88J 5.32 0.353 U 0.345J 0.215 U 1.85J 42.1 949 13.7J 0.775J 177 189 1.23 UJ 4 0.149J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.06 U 5.4 5.94 2917 1.59 U 1.45] 0.887 J 0.558 U 1.87J 3.48 46.6 16.3 0.906 U 6.65 U 9.49 5.72 0.795J 0.621 U
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 3.08U 34.5 39.6 0.699 U 2.13J 0.203 U 0.159J 3.24 U 0.693J 13.5 328 5.81 0.34J 52.9 57.2 0.406 U 145 0.148J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.44 U 2.15U 2.8J 1.82J 3.92 251U 1.43J 0.799 U 1.71J 2.56 J 11.7 8.41 1.59J 3.11J 4.11 3.3 1.25] 1.35J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.569 J 275 353 5.46 13.6 0.747J 0.396 U 0.519J 3.52 107 2680 28.8 2.05J 412 451 1.45J 7.29 0.246 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.353 U 36.1 45.8 153 2.29J 0.685 U 0.576 U 0.346 U 0.965 U 11.7 270 6.8 0.625 U 31.8 39.3 1.09U 1.29 0.373 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 3.08 U 21 24.9 1.12J 1.26 J 0.129 U 0.168 U 3.24 U 0.729 U 9.32 211 7.93 0.201 U 34.2 34.7 1.16 J 0.821J 0.0534 J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.533J 240 305 5.1 10.8 0.603 U 0.426 J 0.297 J 3.14 92.3 1140 33 1.8J 353 400 191 6.25 0.151 U
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 16.6 22300 14400 167 403 13.4 8.39 14.4 U 69.6 5130 110000 1520 53.2 17400 16900 28.9 201 5.71
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 8.87 6060 4790 87.7 209 6.77 4.87 8.81J 33.4 3290 75800 520 28 5540 5050 15.2 114 3.07
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 2.15J 1090 1090 39.6 5.33J 5.07 J 5.55 U 157 20.8 48.6 820 5190 19.8 1130 1260 71.6 5.19J 0.716 U
Total dioxin/furan pa/g 602 33300 25200 1620 2710 806 503 373 9340 21700 249000 18600 689 28300 40700 16700 1660 569
Total dioxin/furan (ND*0.5) pa/g 605 33300 25200 1630 2710 809 506 382 9340 21700 249000 18600 691 28300 40700 16700 1660 570
Total dioxin/furan (ND*1) pa/g 607 33300 25200 1630 2710 811 510 391 9340 21700 249000 18600 692 28300 40700 16700 1660 571
Total heptachlorodibenzofuran (HpCDF) ng/kg 0.349J 282 324 38.4 11.5 3.42 4.17 3.24 U 16.1 102 2310 320 1.64J 437 462 56.7 9.32 0.363J
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 64.8 297 391 140 155 99.7 73.2 58.2 174 234 2610 755 98.3 526 687 1220 69.9 73.5
Total hexachlorodibenzofuran (HXCDF) ng/kg 3.08 U 725 866 25.7 33.1 2.07J 2.74 ] 0.517 J 14.4 262 5930 171 4.22 1060 1150 18.1 24.3 0.434 J
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 24.5 49.4 67.9 29.1 72.9 35.6 34.3 33.3 24.1 44.3 281 170 48.2 62.4 90.8 125 25.2 39.9
Total pentachlorodibenzofuran (PeCDF) ng/kg 1.1J 783 1010 16.7 33.1 1.76J 0.426 J 0.882J 12.4 309 6640 164 6.66 1180 1330 9.86 18.7 2.88 U
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 4.15 46 58.8 3.43 11.1 7.17 5.51 6.7 0.76 J 21.1 349 27.9 8.77 48.7 59.1 1.43J 3.79 11.4
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 26.5 28700 19700 264 630 21.3 14.5 16.7 109 8560 188000 2090 84.2 23500 22500 49.8 326 9.33
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 10.4 7410 5810 103 241 8.49 6.27 9.71 41.6 3640 83100 634 32.6 6740 6270 21.9 131 3.92
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 26.1 28700 19700 264 630 20.5 14.1 9.26 109 8560 188000 2090 83.8 23500 22500 49.1 326 9.04
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 26.8 28700 19700 264 630 22.2 14.8 24.1 110 8560 188000 2090 84.5 23500 22500 50.4 326 9.62
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 10.1 7410 5810 103 241 7.76 5.83 9.08 41.1 3640 83100 634 32.1 6740 6270 21.3 131 3.67
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 10.8 7410 5810 103 241 9.23 6.7 10.3 42.1 3640 83100 634 33 6740 6270 22.5 131 4.16
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 10.8 8510 6500 110 260 8.43 6.35 9.04 43.4 3880 88400 704 34.9 7590 7090 20.6 141 3.85
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 11.1 8510 6500 110 260 8.95 6.54 9.94 43.7 3880 88400 704 35.1 7590 7090 21 141 4.03
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 11.4 8510 6500 110 260 9.47 6.73 10.9 44 3880 88400 704 35.3 7590 7090 21.4 141 4.21
Total tetrachlorodibenzofuran (TCDF) ng/kg 25.9 19300 24600 300 703 29 14.8 8.7 129 5560 55000 1950 100 18400 23400 52.3 415 9.1
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 18.5 4060 5040 96.8 230 6.77 16.2 23.4 36.8 1800 42300 587 46.4 3510 4540 16.7 123 17.6
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 11.1 8480 6460 111 260 8.97 6.61 9.18 46.2 3880 88300 709 34.8 7530 7030 28 141 4.18
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 11.4 8480 6460 111 260 9.6 6.94 10.2 46.7 3880 88300 709 35.2 7530 7030 28.6 141 4.43
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 11.8 8480 6460 111 260 10.2 7.27 11.2 47.3 3880 88300 709 35.6 7530 7030 29.3 141 4.69
Asbestos
Asbestos | % | -- - -- - -- - -- -- -- -- - -- - 0 0.25 -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - -- -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- 340 J 430 J Dup 430 -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- 510J 600 J Dup 600 -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- 8.3 14 Dup 14 -- -- --
General Chemistry
Cyanide (total) mg/kg - - -- - -- - -- - -- -- - -- - 17 UJ 17 UJ -- - -
Flash point (closed cup) Deg C -- -- -- -- -- -- -- -- -- -- -- -- -- 110 > 110 > -- -- --
Moisture % - - -- - -- - -- - - -- - -- - 26 J 36J -- - -
Percent solids % - - -- - -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - - -- - -- - -- - -- -- - -- - 8.15J 8.29 J -- - -
Reactive cyanide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - - -- - -- - -- - -- -- - -- - 32U 32U -- - -
Sulfur mg/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total solids % 76.2 74.4 75.8 83.2 80.4 75.5 74.1 75.8 79.9 84 67.9 70.4 76.9 75.2 Dup 75.2 Dup 74.9J | 74.5 Dup 74.5 Dup 65.3 J 83.6 81.5 81.2
Notes:

ng/kg - nanograms per kilogram

ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.

J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample
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First Phase Pre-Design Investigation Analytical Results - Southern Impoundment

Preliminary 30% Remedial Design - Southern Impoundment

San Jacinto River W

aste Pits Site

Harris County, Texas
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Area: Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB023-N2 SJSB023-N2 SJSB023-S1 SJSB023-S1 SJSB023-S1 SJSB023-S1 SJSB023-S1 SJSB023-S1-Composite SJSB023-S2 SJSB023-S2 SJSB023-S2 SJSB023-S2 SJSB023-S2 SJSB023-W1 SJSB023-W1 SJSB023-W1 SJSB023-W1 SJSB023-W1
Sample Identification: Units SL0209 SL0210 SL0222 SL0223 SL0224 SL0225 SL0226 SL0227 SL0228 SL0229 SL0230 SL0231 SL0232 SL0216 SL0217 SL0218 SL0219 SL0220
Sample Date: 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018
Sample Type:
Sample Depth: (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (5-6) ft bgs (6-8) ft bgs (8-10) ft bgs
Integral Sample ID: SJSB023-N2-C4 SJSB023-N2-C5 SJSB023-S1-C1 SJSB023-S1-C2 SJSB023-S1-C3 SJSB023-S1-C4 SJSB023-S1-C5 SJSB023-S1-C6 SJSB023-S2-C1 SJSB023-S2-C2 SJSB023-S2-C3 SJSB023-S2-C4 SJSB023-S2-C5 SJSB023-W1-C1 SJSB023-W1-C2 SJSB023-W1-C3 SJSB023-W1-C4 SJSB023-W1-C5
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 6.3U 6.5 U 63.7 362 13400 1290 2270 2010 257 3780 4.9J 1.71J 9.47 83 605 22900 30.9 41.2
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 653 472 1870 8980 13500 1480 2390 3520 4250 3610 663 731 464 3280 28900 24700 519 480
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 3.15U 3.25U 35.1 641 1070 54.4 73.9 233 412 2410 5.86 1457 1.18J 146 1010 768 152U 1.68 J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 22.7 18.4 84.4 379 379 68.3 125 167 221 175 22.1 22.9 14.8 138 909 461 16.4 16.4
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 3.15U 3.25U 10 253 400 4.55 6.51 74.2 152 1300 2.61J 0.701J 0.282 U 53.6 365 284 2.95U 3.17U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.213J 0.229 U 95.1 2360 5000 12.8 10.7 763 1330 12700 19.9 4.8 3.31 572 6130 2570 1.97J 1.68J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 3.15U 3.25U 1.09J 1.64J 4.72 0.705J 112U 153 121 2] 0.472 U 0.551 U 0.522 0.601 U 2.74 U 5.51 2.95 U 0.537 J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.22J 3.25U 25 598 961 4.85J 4197 185 308 1650 491 1.18J 0.661 U 138 827 568 0.546 U 0.471 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.18J 3.25U 2.8 12.2 19.8 3.75 5.75 7.75 6.54 8.27 0.828 U 0.866 U 0.676 J 3.7 26.5 26 0.649 U 0.855J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 3.15U 3.25U 7.39 172 270 143U 1.85U 55.5 92 578 1.64J 0.573 U 0.424J 42.6 240 165 295U 0.43J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.21 U 1.58 U 3.25 4.77 10.2 1.81J 3.07U 3.28U 3.38 3.24 ) 1.63 U 1.79J 1.05J 2.75U 8.33 12.8 1.29 U 1.37J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 3.15U 3.25U 52.3 1280 1900 5.16 5.85 461 685 3170 11.2 3.51 2.08J 313 1890 1160 1.39J 1.25U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.542 U 0.817J 6.28 161 122 1.88J 2717 44.2 53.8 161 1.26 U 0.527 U 0.567 J 26 199 128 0.451 U 0.606 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 3.15U 3.25U 5.49 101 164 3.01J 3.05U 37.1 55.6 279 0.929 U 0.288 U 0.223 U 26.1 143 90.3 0.361 U 0.184 U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 3.15U 3.25U 42.9 1080 1190 7.68 9.04 352 504 1680 8.46 2.37J 1.61U 242 1670 982 1.26J 1.23J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 4.37 6.85 2200 66000 46100 239 336 19500 19600 64900 382 77.8 60.2 11300 100000 79500 43.1 41.1
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 2.25 3.01U 1310 40300 30000 106 136 12100 11300 38900 167 36.4 24.8 6790 59800 54700 20.5 17.1
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 11U 1.28 U 63.7 362 13400 1290 2270 2010 257 3780 497 171 9.47 83 605 22900 30.9 41.2
Total dioxin/furan pa/g 684 498 5810 123000 114000 3280 5380 39500 39200 135000 1290 886 583 23200 203000 189000 635 604
Total dioxin/furan (ND*0.5) pa/g 686 503 5810 123000 114000 3280 5380 39500 39200 135000 1300 887 584 23200 203000 189000 638 605
Total dioxin/furan (ND*1) pa/g 689 509 5810 123000 114000 3290 5380 39500 39200 135000 1300 888 586 23200 203000 189000 641 606
Total heptachlorodibenzofuran (HpCDF) ng/kg 3.15U 3.25U 73 1130 1910 117 153 419 688 4720 10.9 2.157 1.8J 257 1860 1520 0.691J 1.68J
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 85.5 62.5 212 740 944 177 399 412 221 175 22.1 22.9 54 294 1830 1110 64.5 58.9
Total hexachlorodibenzofuran (HXCDF) ng/kg 0.433J 3.25U 155 3500 5570 52 63.8 1160 1920 12200 28.1 6.82 3.94 843 5240 3740 1.97J 2.79J
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 37.9 23 79.7 97.3 210 39.2 82.9 73 37.5 40.5 6.07 8.83 26.7 72.4 191 234 34.6 28
Total pentachlorodibenzofuran (PeCDF) ng/kg 3.15U 3.25U 149 3560 4730 44.8 61.7 1260 1800 6720 28.9 6.23 3.86 844 5360 3190 3 3.56
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 3.1J 0.817 J 15.9 195 169 7.14 11.3 59.8 77 187 8.46 10.1 5.62 44.1 256 184 6.09 3.02J
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 7.3 9.64 3580 108000 78300 358 488 32200 31700 108000 562 118 87.2 18500 163000 136000 65.6 60.3
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 3.11 3.16 1460 44700 33800 127 164 13400 12800 44900 195 42.8 29.7 7600 66700 59700 24 20.7
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 6.76 7.73 3580 108000 78300 358 487 32200 31700 108000 561 118 86.4 18500 163000 136000 65.3 59.9
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 7.83 11.6 3580 108000 78300 358 488 32200 31700 108000 563 118 88.1 18500 163000 136000 66 60.7
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 2.61 1.23 1460 44700 33800 127 163 13400 12800 44900 194 42.4 29.2 7600 66700 59700 23.6 20.4
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 3.61 5.09 1460 44700 33800 127 164 13400 12800 44900 195 43.3 30.1 7600 66700 59700 24.5 21.1
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 2.85 1.09 1570 47900 36000 138 178 14400 13800 48000 213 46.3 31.8 8150 71600 63600 25.7 22.3
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 3.17 2.95 1570 47900 36000 138 178 14400 13800 48000 213 46.6 32.3 8150 71600 63600 26 22.5
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 3.49 4.8 1570 47900 36000 138 179 14400 13800 48000 214 46.8 32.7 8150 71600 63600 26.3 22.7
Total tetrachlorodibenzofuran (TCDF) ng/kg 5.7 8.42 3000 85400 64300 429 608 24000 30500 84100 692 133 110 13900 80200 70000 73.8 75.6
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 7.71 5.71 857 25300 19400 108 141 7330 8570 24200 210 61.4 32.7 4030 32200 20300 39.3 24.2
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 3.27 1.83 1570 47800 35800 139 181 14300 13700 47700 211 46.2 32.3 8110 71300 63500 25.8 22.4
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 3.7 3.64 1570 47800 35800 139 181 14300 13700 47700 212 46.6 32.6 8110 71300 63500 26.2 22.8
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 4.12 5.45 1570 47800 35800 139 182 14300 13700 47700 213 47 32.9 8110 71300 63500 26.6 23.1
Asbestos
Asbestos % -- - -- - -- - -- -- -- -- - -- - -- - -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - -- -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Flash point (closed cup) Deg C - - -- - -- - -- - - -- - -- - -- - - - -
Moisture % - - -- - -- - -- - - -- - -- - -- - -- - -
Percent solids % - - -- - -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - - -- - -- - -- - -- -- - -- - -- - -- - -
Reactive cyanide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfur mg/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total solids % 78.9 75.8 86.2 69.8 64 79.8 76.3 74.7 80.1 69.4 73.5 73.6 78.2 82.2 66.6 58.3 79.4 77.2
Notes:

ng/kg - nanograms per kilogram

ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.
J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.

Dup - indicates the result from a duplicate sample
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First Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Area: Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB023-W1-Composite SJSB023-W2 SJSB023-W2 SJSB023-W2 SJSB023-W2 SJSB023-W2 SJSB025-E2-Composite SJSB025-N1 SJSB025-N1 SJSB025-N1 SJSB025-N1 SJSB025-N1 SJSB025-N1-Composite SJSB025-N2 SJSB025-N2 SJSB025-N2 SJSB025-N2 SJSB025-N2
Sample Identification: Units SL0221 SL0211 SL0212 SL0213 SL0214 SL0215 Comp-SL0119-0123 SL0079 SL0080 SL0081 SL0082 SL0083 SL0084 SL0085 SL0086 SL0087 SL0088 SL0089
Sample Date: 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/11/2018 11/8/2018 11/8/2018 11/8/2018 11/8/2018 11/8/2018 11/8/2018 11/8/2018 11/8/2018 11/8/2018 11/8/2018 11/8/2018
Sample Type:
Sample Depth: (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs
Integral Sample ID: SJSB023-W1-C6 SJSB023-W2-C1 SJSB023-W2-C2 SJSB023-W2-C3 SJSB023-W2-C4 SJSB023-W2-C5 SJSB025-E2 SJSB025-N1-C1 SJSB025-N1-C2 SJSB025-N1-C3 SJSB025-N1-C4 SJSB025-N1-C5 SJSB025-N1-C6 SJSB025-N2-C1 SJSB025-N2-C2 SJSB025-N2-C3 SJSB025-N2-C4 SJSB025-N2-C5
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 2090 89.3 162 15.5 252U 0.989J 5.07J 18.6 262 95.1 22.9 161 91.9 13.4 66.3 86.3 15.2 1.84U
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 4410 3270 7220 1390 452 528 396 4310 6250 1800 1040 499 2540 4850 J 1740 3320 785 228
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 206 136 262 25.7 0.942J 0.363 J 2.04J 8.94 444 168 38.9 2.18J 156 8.09 100 158 22.3 3.26
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 189 152 271 37.7 15 15.2 15.7 34.3 307 95.7 49.5 18.6 144 37.4 96.2 203 36.9 8.03
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 66.3 49.4 96 9.3 0.291 U 0.453J 0.319J 153 144 74.3 13.2 0.479 U 57.3 299U 38.2 56.2 8.29 0.583 J
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 634 510 1030 84 1.98J 0.427 U 1.98J 16 1160 911 118 7.75 705 4.37 376 519 75.5 275U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.82 U 0.874J 1.04J 3.11 U 0.403 J 0.342 U 0.336 J 0.536 J 1.18J 0.25U 0.266 J 0.21 U 0.506 U 0.48 U 0.331 U 0.523 U 0.293 U 0.519J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 149 118 258 21.4 0.563 J 0.38 U 0.47 U 4.4 273 186 28.5 1.61U 156 1.83J 81.7 122 19.3 0.839 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 6.96 U 4.17 7.49 0.928 J 0.713 J 0.921J 0.62 U 1.05U 9.19 3.01J 1.47 ] 0.474 U 3.79 1.47 J 3J 5.61 1.12 U 0.659 U
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 47.2 36 75.4 6.17 0.252 U 0.446 U 0.16 U 1.67J 130 72.2 8.39 0.814J 43.6 0.525 U 24.3 35 5.56 0.306 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 3.32 2.95 2.72 U 1.64J 1.28J 1.44U 0.67 J 1.07J 4 1.05J 1.55J 1.27J 2.39J 1.44 ] 1.22] 1.92U 1.11J 0.804 U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 374 281 589 44.6 1.26J 0.35U 0.857 U 9.07 551 516 63.8 4.81 319 2.07J 147 292 43 2.16J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 41.4 25.6 50.8 5.07 0.316 U 0.564 U 0.276 U 1.38J 49 15.9 7.49 0.839J 21.8 0.783J 12.3 31.2 4.88 0.547 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 30.2 21.4 45.3 4.03 0.104 U 0.329 J 0.151 U 1.06J 59.3 35.8 5.27 0.424 U 25.4 1.49J 13.3 22.9 3.64 0.453 J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 334 228 485 38.5 0.974 J 0.358 U 0.811 U 8.04 464 313 56.9 4.1 215 2.28U 114 275 36.7 1.88J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 20700 10900 20800 1540 29.7 2.42 23.9 308 23600 10400 2930 140 7980 37.2 5350 14300 1830 54.1
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 11600 7330 14500 1020 14 1.36 10.7 159 13400 5640 1630 66.9 2920 17.8 3130 8450 1110 26.5
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 2090 89.3 162 15.5 252U 0.989 J 5.07 J 18.6 262 95.1 22.9 161 91.9 13.4 66.3 86.3 15.2 1.84 U
Total dioxin/furan pa/g 40900 23200 45900 4240 519 550 457 4880 47100 20300 6020 748 15400 4980 11300 27900 4000 325
Total dioxin/furan (ND*0.5) pa/g 40900 23200 45900 4240 521 552 458 4880 47100 20300 6020 749 15400 4980 11300 27900 4000 329
Total dioxin/furan (ND*1) pa/g 40900 23200 45900 4240 522 554 460 4880 47100 20300 6020 751 15400 4980 11300 27900 4000 333
Total heptachlorodibenzofuran (HpCDF) ng/kg 391 249 481 45.7 0.942J 0.453J 4.72 19.8 816 304 69.7 3.37 283 15.5 183 287 41.4 5.5
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 435 331 522 108 15 91 59.3 83.2 578 187 109 55 305 95 173 354 88.5 30
Total hexachlorodibenzofuran (HXCDF) ng/kg 955 745 1530 125 2.651J 0.329J 2.59J 28 1840 1290 175 8.57 1000 15.1 533 757 114 0.682 J
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 76.9 65.2 68.4 55 7.86 45.9 17.4 10.9 914 17.1 26.3 25.4 53.2 17.1 20.5 30.2 25.7 17.5
Total pentachlorodibenzofuran (PeCDF) ng/kg 1060 780 1640 127 1.26J 2.94 U 0.963 J 26.2 1660 1270 184 11.9 798 8.7 396 876 122 4.04
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 61.2 41.1 71.8 14.3 6.5 7.24 2.25J 1.83J 76.1 20.7 10.3 5.54 31.3 2.28 J 17.7 41.6 6.31 3.95
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 32800 18600 36000 2620 45.5 4.52 35.6 480 37700 16500 4650 214 11300 58.7 8670 23200 3000 83.3
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 13000 8100 16000 1140 16.8 2.13 12.8 183 15100 6480 1830 78.1 3560 22.7 3530 9420 1240 31.1
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 32800 18600 36000 2620 45.3 3.9 35 480 37700 16500 4650 213 11300 57.5 8670 23200 3000 82.8
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 32800 18600 36000 2620 45.6 5.14 36.2 480 37700 16500 4650 214 11300 59.9 8670 23200 3000 83.9
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 13000 8100 16000 1140 16.6 1.6 12.3 183 15100 6480 1830 78 3560 21.9 3530 9420 1240 30.6
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 13000 8100 16000 1140 16.9 2.67 13.2 183 15100 6480 1830 78.3 3560 23.4 3530 9420 1240 31.6
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 14000 8630 17000 1210 18 1.73 13.4 197 16200 6990 1970 84.6 3950 23.1 3790 10100 1330 33.1
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 14000 8630 17000 1210 18.1 2.12 13.8 197 16200 6990 1970 84.7 3950 23.7 3790 10100 1330 33.5
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 14000 8630 17000 1210 18.2 2.51 14.1 198 16200 6990 1970 84.9 3950 24.3 3790 10100 1330 33.9
Total tetrachlorodibenzofuran (TCDF) ng/kg 24300 14700 30400 2650 56.3 2.42 42.8 566 27600 11200 3930 245 11900 67.3 7000 18700 2590 90.9
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 6670 4360 8600 755 26.6 14 14.7 175 8070 2930 1130 82.1 2400 19.5 2030 5360 778 33.4
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 13900 8600 16900 1200 18.1 2.05 13.7 198 16100 6930 1970 84.5 3910 25.3 3770 10100 1320 32.8
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 13900 8600 16900 1200 18.3 2.54 14 198 16100 6930 1970 84.6 3910 25.7 3770 10100 1320 33.4
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 13900 8600 16900 1200 18.4 3.03 14.4 198 16100 6930 1970 84.7 3910 26.1 3770 10100 1320 33.9
Asbestos
Asbestos | % | -- - -- - -- - -- -- -- -- - -- 0 -- - -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - -- -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- 33J -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- -- -- -- -- -- -- -- -- -- 130J -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- 1.7J -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - - -- - -- - -- - -- -- - -- 17 UJ -- - -- - -
Flash point (closed cup) Deg C - - -- - -- - -- - - -- - -- 110 > -- - - - -
Moisture % - - -- - -- - -- - - -- - -- 22 JDup 21.5 -- - -- - -
Percent solids % - - -- - -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - - -- - -- - -- - -- -- - -- 8.13J -- - -- - -
Reactive cyanide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - - -- - -- - -- - -- -- - -- 32U Dup 32U -- - -- - -
Sulfur mg/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total solids % 72 85.9 83.4 77.2 77.2 77.8 78 79.9 79.8 76.7 79.7 78.6 3 Dup 77.5 Dup 76.4 Dup 7] 81.2 78.4 4.7 76 77.1
Notes:

ng/kg - nanograms per kilogram

ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.

J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample
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Table 2

First Phase Pre-Design Investigation Analytical Results - Southern Impoundment

Preliminary 30% Remedial Design - Southern Impoundment

San Jacinto River W

aste Pits Site

Harris County, Texas

Page 9 of 10

Area: Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment - | Southern Impoundment -|Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB025-S1 SJSB025-S1 SJSB025-S1 SJSB025-S1 SJSB025-S1 SJSB025-S1-Composite | SISB025-S1-Composite SJSB025-S2 SJSB025-S2 SJSB025-S2 SJSB025-W1-Composite SJSB039 SJSB039 SJSB039 SJSB039 SJSB039 SJSB039-Composite SJSB040
Sample Identification: Units SL0244 SL0245 SL0246 SL0247 SL0248 SL0249 SL0250 SL0116 SL0117 SL0118 SL0256 SL0186 SL0187 SL0188 SL0189 SL0190 SL0191 SL0192
Sample Date: 11/16/2018 11/16/2018 11/16/2018 11/16/2018 11/16/2018 11/16/2018 11/16/2018 11/11/2018 11/11/2018 11/11/2018 11/16/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018
Sample Type: Duplicate
Sample Depth: (0-2) ft bgs (2-4) ft bgs (5-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs
Integral Sample ID: SJSB025-S1-C1 SJSB025-S1-C2 SJSB025-S1-C3 SJSB025-S1-C4 SJSB025-S1-C5 SJSB025-S1-C6 5JSB025-S1-C7 (Field split SJSB025-S2-C3 SJSB025-S2-C4 SJSB025-S2-C5 SJSB025-W1-C6 SJSB039-C1 SJSB039-C2 SJSB039-C3 SJSB039-C4 SJSB039-C5 SJSB039-C6 SJSB040-C1
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 23.8 236 2.15J 5.12J 0.202 U 194 26.8 5.33J 7.33 0.444 J 8.77 45.9 67.5 235 1950 0.985 U 710 47.6
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 26100 J 4590 849 2270 385 4420 7340 788 236 280 502 984 1530 4400 8090 441 4580 988
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 9.2 279 2.821J 8.18 J 0.36J 27.5 32.9 2.75J 21.3 0.27 J 11.3 12.3 13.1 72.6 243 0.398 U 94 12.3
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 77.7 258 29.6 77 13.6 43.2 61.4 28.1 8.33 9.01 10.3 54.4 66.9 211 267 13.5 159 51.9
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 182 108 0.534 U 2.33U 0.0462 U 10 11.3 0.751 U 0.405 U 0.151J 3.63 0.941 U 0.994J 14.2 74 3.14U 26.5 1.16J
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 12.9 1070 6.74 22.5 0.194 U 92.6 111 5.55 0.923J 0.141 U 27.6 3.01J 2.84J 98.1 650 0.845J 206 5.05
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.627 J 1.15J 0.725J 1.93 U 0.342 U 0.539J 0.764 U 0.439 U 3.08U 3.01U 2.85U 0.589 J 0.86 J 1.75U 191 3.14U 1.36J 0.538 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 3.62 251 J 2.01J 6.38 J 0.162 U 21.1 23.9 1.56J 0.276 U 0.107 U 8.08 119 1.09U 23.4 143 0.328 U 49.7 1.23 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.3U 8.03 1.28J 3.06 J 0.604 U 1.25] 1.93 U 12U 1.14 0.355 U 0.287 U 2.63J 2.53J 7.69 9.55 3.14U 6.93 2.351J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 1.03J 78.7 0.937J 2.36J 0.0893 U 7.41 8.1 0.598 U 0.293J 0.117 U 3.11 0.643J 0.445U 7.58 45.6 3.14U 17.3 0.502 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 11U 3.49 2.23J 5.46J 0.94J 1.04U 1410 1.32U 0.951J 0.775U 0.277 U 1557 1.92J 4.37 4.56 U 0.755 U 3.56 1.37J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 7.33 509 4.33 14.7J 0.149 U 47.1 56.3 3.91 3.08 U 3.01U 10.7 1.59J 1.59J 47.5 333 0.701J 118 191U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 1.02J 45.7 0.926 U 3.14 U 0.319 U 5.39 6.48 112U 0.136 U 0.235U 1.01U 0.717J 0.794 U 5.1 29.1 0.279J 12 0.605 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 1.06J 49.1 0.647J 1.66J 0.134 U 4.7 5 0.372 U 0.562 J 0.102 U 1.92J 0.944 U 0.96 J 6.78 30.2 0.0934 J 11.6 0.703 U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 6.89 390 3.95 13.6J 0.246 U 41.1 47.9 3.41U 3.08U 3.01U 8.75 1.63J 1.63J 34.3 298 0.418 U 94.5 2.19J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 229 18000 142 513 2.24 1910 2550 143 0.616 U 0.602 U 298 28.1 33.7 1200 10200 15.7 J 6280 38.5
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 108 11400 66.3 253 0.896 U 1240 1650 78 0.836 U 0.74 U 148 11 14.8 710 5940 7.95J 3750 16.6
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 23.8 236 2.15J 5.12J 0.202 U 19.4 26.8 5.33J 7.33 0.444 J 8.77 45.9 67.5 235 1950 0.985 U 710 47.6
Total dioxin/furan pa/g 26600 37300 1110 3200 402 7890 11900 1060 277 290 1040 1150 1740 7080 28300 480 16100 1170
Total dioxin/furan (ND*0.5) pa/g 26600 37300 1120 3200 404 7890 11900 1060 278 292 1040 1150 1740 7080 28300 482 16100 1170
Total dioxin/furan (ND*1) pa/g 26600 37300 1120 3200 406 7890 11900 1070 280 293 1050 1150 1740 7080 28300 484 16100 1170
Total heptachlorodibenzofuran (HpCDF) ng/kg 21.1 506 3.99 8.18 J 0.488 J 49.7 63.1 2.82J 34 0.421J 20 32.7 39.5 208 474 3.14 U 201 38.2
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 195 485 87.5 312 44.2 105 144 111 32.7 45.1 28 138 220 609 743 60.9 392 135
Total hexachlorodibenzofuran (HXCDF) ng/kg 24.9 1570 11.9 36.9 0.128 J 138 160 6.56 9.51 3.01U 41.8 17.2 14.9 185 978 0.938 J 336 14.8
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 12.2 87 28.8 188 16.9 37.3 28 34.6 17.8 28.7 7.11 28 31 75.5 92.2 46.9 76.4 22.7
Total pentachlorodibenzofuran (PeCDF) ng/kg 25.9 1370 13.8 36.2 117 137 160 7.88 3.08U 0.441J 24.5 9.83 6.74 115 1010 0.701J 343 5.77
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 1.36J 63.9 1.7J 34.2 2.42J 8.98 13.8 3.57 1.81J 3.01U 1.39J 112 4.09 11 42 7.43 21 121
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 350 30000 215 787 3.17 3210 4280 225 1.37 0.85 461 42.6 51.8 1970 16600 24.4 10200 58.8
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 129 12700 77.6 292 0.968 1380 1830 87.8 1.06 0.642 173 15.2 19.1 810 6740 9.43 4160 21.1
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 350 30000 214 785 2.39 3210 4280 222 0.53 0.0413 460 42.6 51.3 1970 16600 24.2 10200 58.2
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 350 30000 215 789 3.95 3210 4280 227 2.21 1.66 461 42.7 52.2 1970 16600 24.7 10200 59.3
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 129 12700 77.2 290 0.177 1380 1830 86.2 0.444 0.0413 172 15.1 18.6 810 6740 9.2 4160 20.5
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 129 12700 78.1 294 1.76 1380 1830 89.4 1.68 1.24 175 15.2 19.5 811 6740 9.66 4160 21.7
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 137 13600 84.1 316 0.318 1470 1950 93.2 0.387 0 187 16 20 867 7230 9.79 4470 22.4
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 137 13600 84.4 317 0.987 1470 1950 94.5 0.936 1.15 187 16.1 20.3 867 7230 9.99 4470 22.8
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 137 13600 84.6 318 1.66 1470 1950 95.9 1.48 1.15 188 16.1 20.5 867 7230 10.2 4470 23.1
Total tetrachlorodibenzofuran (TCDF) ng/kg 405 24200 250 904 5.59 2580 3290 258 0.616 U 1.64 516 47.4 51.2 1810 16100 21.5 5160 59.6
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 120 7290 78.2 373 5.82 813 1040 86.6 0.836 U 16 161 11.5 18.3 572 4720 19.8 1730 20.2
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 145 13500 83.9 314 0.573 1470 1950 93.7 0.756 0.178 185 17 20.9 866 7190 10.2 4460 22.9
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 145 13500 84.3 316 1.3 1470 1950 94.9 1.32 0.795 186 17.1 21.4 866 7190 10.3 4460 23.4
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 145 13500 84.8 318 2.02 1470 1950 96.2 1.89 1.41 187 17.1 21.9 866 7190 10.5 4460 23.9
Asbestos
Asbestos % -- - -- - -- - -- -- -- -- - -- - -- - -- -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1221 (PCB-1221) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Aroclor-1232 (PCB-1232) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1242 (PCB-1242) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1248 (PCB-1248) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Aroclor-1254 (PCB-1254) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1260 (PCB-1260) ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Aroclor-1262 (PCB-1262) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Aroclor-1268 (PCB-1268) ug/kg - -- -- - -- - -- - -- -- -- -- - -- - -- - -
Total PCBs ug/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total PCBs (7) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total PCBs (ND*0) ug/kg - - -- - -- - -- - - -- - -- - -- - - - -
Total PCBs (ND*0.5) ug/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Flash point (closed cup) Deg C - - -- - -- - -- - - -- - -- - -- - - - -
Moisture % - - -- - -- - -- - - -- - -- - -- - -- - -
Percent solids % - - -- - -- - -- - - -- - -- - -- - -- - -
pH, lab S.u. - - -- - -- - -- - -- -- - -- - -- - -- - -
Reactive cyanide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfate mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - --
Sulfide mg/kg - - -- - -- - -- - -- -- - -- - -- - -- - -
Sulfur mg/kg - - -- - -- - -- - - -- - -- - -- - -- - -
Total solids % 84 80.4 76 12.8 76.5 77.6 77.6 80.2 79 76.3 80.7 81.5 82.2 81.2 66.1 79.7 78 79.5
Notes:

ng/kg - nanograms per kilogram

ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.

J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample
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Table 2

First Phase Pre-Design Investigation Analytical Results - Southern Impoundment

Preliminary 30% Remedial Design - Southern Impoundment

San Jacinto River W

aste Pits Site

Harris County, Texas

Area: Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment -| Southern Impoundment -| Southern Impoundment -|Southern Impoundment - | Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment - [ Southern Impoundment - | Southern Impoundment - | Southern Impoundment -| Southern Impoundment - | Southern Impoundment -
Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits Waste Pits
Sample Location: SJSB040 SJSB040 SJSB040 SJSB040 SJSB040-Composite SJSB041 SJSB041 SJSB041 SJSB041 SJSB041 SJSB041-Composite SJSB041-Composite SJSB042-Composite SJSB042-Composite SJSB043-Composite SJSB044-Composite
Sample Identification: Units SL0193 SL0194 SL0195 SL0196 SL0197 SL0198 SL0199 SL0200 SL0201 SL0202 SL0203 SL0204 SL0045 SL0046 SL0052 SL0243
Sample Date: 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/14/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/15/2018 11/4/2018 11/4/2018 11/4/2018 11/16/2018
Sample Type: Duplicate Duplicate
Sample Depth: (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-10) ft bgs (0-9) ft bgs
Integral Sample ID: SJSB040-C2 SJSB040-C3 SJSB040-C4 SJSB040-C5 SJSB040-C6 SJSB041-C1 SJSB041-C2 SJSB041-C3 SJSB041-C4 SJSB041-C5 SJSB041-C6 SJSB041-C6 (Field split) SJSB042-C6 SJSB042-C6 (Field split) SJSB043-C6 SJSB044-C6
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 83.6 202 245 3330 715 158 193 298 6.02 U 3.93J 142 78.6 45 51.8 151 12.6
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 1670 3370 3390 3680 1810 3700 4050 1830 393 299 1920 1000 4600 J 4870J 212 473
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 22.1 54.4 65.1 105 37.47 46.3 298 101 2.1 248 78.4 41.8 16.7 19.6 1.06J 3.67
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 85.5 181 214 174 98.1 185 227 82.6 12.8 10.1 90.7 47.3 135 146 7.06 18.1
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 1.65U 3.09J 1.93 U 16.9 4.65 4.19 106 38.8 0.6J 0.775J 25.3 14.8 1.09U 151 0.177 J 0.434 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 6.28 9.12 7.33 104 23.2 7.35 1040 425 6.71 8.66 232 137 2.69J 3.26 1.63J 2.83J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) ng/kg 0.974J 1.43 U 111U 1.97J 0.841 U 2.29J 1.1 0.677 J 0.319 U 2.92U 0.731 U 0.362 J 0.84 J 0.968 J 2.94U 0.264 J
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) ng/kg 1.77 2.74 J 2.89J 26.5 6.41 3.53 242 108 158 2.21J 57.3 33.8 1.47J 15U 0.515J 0.804 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) ng/kg 2.83 U 7.11 10.5 9.75 4.76 7.53 8.04 3.27J 0.558 U 0.391 U 4.04 2.38J 3.89 4.41 2.94 U 0.974
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 0.68 J 0.905 U 0.492 U 9.45 2.18U 1.58J 76.1 31.9 0.618 U 0.727 J 18.4 11.7 0.314 U 0.567 J 0.145 U 0.219 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) ng/kg 2.33J 4.16 4.77 4.19 3.157 3.24 U 3.09J 1.94U 1.06J 0.422 U 1.75U 0.961 U 2] 2.3 0.411 U 0.669 U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 3.56 4.57 4.96 60.9 13.1 2.64J 576 247 3.72 4.9 148 86 1.14J 121U 1.08J 1.46J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.931 U 1547 1.94U 7.76 U 26U 0.737 U 52.4 16 0.744 U 0.765J 14.6 7.99 U 0.384 U 0.69 U 2.94 U 0.374J
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 1.26J 1.98J 2.22J 8.04 22U 3.78 41.9 18.7 0.391J 0.467 U 13.1 8.03 0.954 J 1.24 U 0.0866 U 0.776 J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 3.01J 4.16 4.87 54.5 11.3 3.42U 465 168 3.04 4.05 117 68.9 1.65J 1.85J 0.651 U 0.897 U
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 52.2 89.7 115 2170 391 23.2 23500 5490 108 155 7270 5040 22.3 26.7 29.7 37.1
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 23.5 41.5 55.4 1640 199 11.3 16800 3640 47.6 67.4 4110 2790 7.34 8.69 9.9 18.8
Octachlorodibenzofuran (OCDF) 13C12 ng/kg 83.6 202 245 3330 715 158 193 298 0.554 U 3.93J 142 78.6 45 51.8 151 12.6
Total dioxin/furan pg/g 1960 3980 4120 11400 3320 4160 47700 12500 581 560 14200 9360 4840 5140 265 570
Total dioxin/furan (ND*0.5) pg/g 1960 3980 4120 11400 3320 4160 47700 12500 582 561 14200 9370 4840 5140 266 571
Total dioxin/furan (ND*1) pg/g 1960 3980 4130 11400 3320 4160 47700 12500 583 562 14200 9370 4840 5140 267 573
Total heptachlorodibenzofuran (HpCDF) ng/kg 67.8 185 232 243 105 132 535 188 2.7J 4.49 149 81.2 59.2 67.9 1.24J 9.37
Total heptachlorodibenzo-p-dioxin (HpCDD) ng/kg 230 439 430 440 237 465 464 205 61.5 59.1 217 115 363 402 28.7 49.6
Total hexachlorodibenzofuran (HXCDF) ng/kg 26.9 57.4 54.3 221 57.9 43.4 1540 635 9.23 12.3 358 215 23.5 24.8 2.63J 6.84
Total hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 36.3 75.6 75.6 102 23.9 68.8 55.9 45.2 35.3 57 47.9 29.1 56.9 62.5 12.1 14.5
Total pentachlorodibenzofuran (PeCDF) ng/kg 15.7 24.8 16 213 45.2 25.2 1570 638 6.76 13.4 418 236 11 10.5 151 16.3
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 3.37 10.6 7.12 13.4 0.916 J 10.2 70.4 26.1 6.32 14.3 23.9 3.27 0.703 J 4.21 1.49J 0.573J
Total TEQ 1998 (Avian) (ND*0.5) ng/kg 81.3 140 180 3890 608 39.9 41000 9400 160 229 11600 7930 33.2 39.3 40.4 57.4
Total TEQ 1998 (Fish) (ND*0.5) ng/kg 30.3 52.8 67.7 1800 230 17.8 18400 4090 56.1 79.5 4590 3100 11.3 13.2 12 22
Total TEQ Dioxin 1998 (Bird) (ND=0) ng/kg 80.8 140 179 3890 607 37.7 41000 9400 160 229 11600 7930 33 38.8 40 56.9
Total TEQ Dioxin 1998 (Bird) (ND=1) ng/kg 81.8 141 181 3900 610 42.1 41000 9400 161 229 11600 7940 33.4 39.9 40.9 58
Total TEQ Dioxin 1998 (Fish) (ND=0) ng/kg 29.8 52.4 66.5 1800 229 16.5 18400 4090 55.7 79.4 4590 3100 11.1 12.7 11.7 21.7
Total TEQ Dioxin 1998 (Fish) (ND=1) ng/kg 30.8 53.2 69 1800 232 19 18400 4090 56.6 79.6 4590 3110 11.5 13.8 12.4 22.3
Total TEQ Dioxin Texas TEF (ND=0) ng/kg 31.7 56.1 72.4 1900 248 16.4 19600 4350 61.1 86.7 4940 3350 11.6 13.4 13.1 23.3
Total TEQ Dioxin Texas TEF (ND=0.5) ng/kg 32.1 56.2 72.9 1910 249 17.6 19600 4350 61.3 86.8 4940 3350 11.7 13.8 13.4 23.6
Total TEQ Dioxin Texas TEF (ND=1) ng/kg 32.5 56.3 73.5 1910 250 18.8 19600 4350 61.6 86.9 4940 3360 11.9 14.1 13.7 23.9
Total tetrachlorodibenzofuran (TCDF) ng/kg 83.2 142 189 3460 690 40.5 31700 9090 189 269 7120 4350 38.4 40.7 42 77
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 23.5 54.2 55.4 1090 218 11.3 8760 2480 65.9 99.8 1970 1210 7.34 12.6 9.9 23.3
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 32.7 59.4 75.2 1900 248 19.8 19500 4320 60.7 86.4 4930 3340 14.2 16.2 13.3 23.8
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 33.3 59.5 76.2 1900 249 20.9 19500 4320 61.1 86.5 4930 3340 14.4 16.7 13.5 24
Total WHO Dioxin TEQ(Human/Mammal)(ND=1) ng/kg 33.9 59.6 77.3 1900 251 21.9 19500 4320 61.6 86.6 4930 3350 14.6 17.2 13.8 24.2
Asbestos
Asbestos % - -- - -- - -- -- -- -- - -- - -- - -- --
Polychlorinated biphenyls (PCBs)
Aroclor (unspecified) ug/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Aroclor-1016 (PCB-1016) ug/kg - -- - -- - -- - - -- - -- - -- - - -
Aroclor-1221 (PCB-1221) ug/kg - -- - -- - -- - - -- - -- - -- - - -
Aroclor-1232 (PCB-1232) ug/kg - -- - -- - -- - - -- - -- - -- - -- -
Aroclor-1242 (PCB-1242) ug/kg - -- - -- - -- - - -- - -- - -- - -- -
Aroclor-1248 (PCB-1248) ug/kg - -- - -- - -- - -- -- - -- - -- - -- -
Aroclor-1254 (PCB-1254) ug/kg - -- - -- - -- - -- -- - -- - -- - -- -
Aroclor-1260 (PCB-1260) ug/kg - -- - -- - -- - - -- - -- - -- - -- -
Aroclor-1262 (PCB-1262) ug/kg - -- - -- - -- - -- -- - -- - -- - -- -
Aroclor-1268 (PCB-1268) ug/kg -- -- - -- - -- - -- -- -- -- - -- - -- -
Total PCBs ug/kg - -- - -- - -- - - -- - -- - -- - -- -
Total PCBs (7) ug/kg - -- - -- - -- - -- -- - -- - -- - -- -
Total PCBs (ND*0) ug/kg - -- - -- - -- - - -- - -- - -- - - -
Total PCBs (ND*0.5) ug/kg - -- - -- - -- - -- -- - -- - -- - -- -
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C12-C28) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C25-C36) ORO mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C28-C35) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total Petroleum Hydrocarbons (C6-C12) mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
General Chemistry
Cyanide (total) mg/kg - -- - -- - -- - -- -- - -- - -- - -- -
Flash point (closed cup) Deg C -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Moisture % - -- - -- - -- - - -- - -- - -- - -- -
Percent solids % - -- - -- - -- - - -- - -- - -- - -- -
pH, lab S.u. - -- - -- - -- - -- -- - -- - -- - -- -
Reactive cyanide mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfate mg/kg - -- - -- - -- - -- -- - -- - -- - -- -
Sulfide mg/kg - -- - -- - -- - -- -- - -- - -- - -- -
Sulfur mg/kg - -- - -- - -- - - -- - -- - -- - -- -
Total solids % 78.4 73.9 51.1 69.1 72.5 82.6 71.2 74.6 76.7 78.4 77.1 77.3 80 78.7 80.2 79.4
Notes:

ng/kg - nanograms per kilogram
ug/kg - microgram per kilogram
mg/kg - milligram per kilogram
Deg C - Degrees in Celsius

S.u. - standard unit

U - Not detected at the associated reporting limit.
J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
Dup - indicates the result from a duplicate sample

Page 10 of 10



Table 3

Page 1 of 8
Second Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas
Sample Location: SJSB059 SJSB059 SJSB059 SJSB059 SJSB059 SJSB060 SJSB060 SJSB060 SJSB060 SJSBO060 SJSB060 SJSB060-C1 SJSB060-C1 SJSB060-C1
Sample Identification: 11187072-101219-BN-SJSB059-S (0-2) | 11187072-101219-BN-SJISB059-S (2-4) | 11187072-101219-BN-SJISB059-S (4-6) | 11187072-101219-BN-SJSB059-S (6-8) | 11187072-101219-BN-SJSB059-S (8-10) | 11187072-100819-BN-SJSB060-S (0-2) | 11187072-100819-BN-SJSB060-S (2-4) 11187072-100819-BN-DUP4 11187072-100819-BN-SJSB060-S (4-6) | 11187072-100819-BN-SJSB060-S (6-8) | 11187072-100819-BN-SJSB060-S (8-10) | 11187072-100819-BN-SJSB060-C1-S (0-2) | 11187072-100819-BN-SJSB060-C1-S (2-4) | 11187072-100819-BN-SISB060-C1-S (4-6)
Sample Date:| Units 10/12/2019 10/12/2019 10/12/2019 10/12/2019 10/12/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019
Sample Depth: (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs
Sample Type: Duplicate
Dioxins/Furans

1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 25 28U 38 630 91 86 36 20 11U 2400 13000 J 14 4.2 U 110
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 13000 J 340 700 4300 2600 1600 1300 250 680 22000 6700 2200 350 2600
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 6.5 0.91J 8.0J 99 6.9J 30 15 1.3J 0.60 U 1900 330 6.5 119 51
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 130 8.6 54 310 79 160 100 18 48 1900 490 42 17 270
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 0.61J 0.057 U 0.23U 29J 1.3J 3.1J 10U 0.15U 0.10U 580 31 0.62J 0.090 U 6.3J
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 1.2J 0.29J 1.1J 450 6.0J 9.6 2.3J 0.56J 0.39J 6400 69J 1.2J 0.082 U 8.2
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.2J 0.27J 0.18U 2.6J 1.1J 1.8J 1.6J 0.46 J 0.48J 140 6.9J 0.54J 0.24J 1.9J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.71J 0.052 U 0.60J 110 1.6J 3.1 1.2J 0.10 U 0.12 U 1600 J 17 0.59J 0.082 U 4.8
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 257 0.42J 3.8J 13J 2.1J 6.0J 4.7J 113 2.2 753 29 0.95J 0.87J 9.7
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 0.14 U 0.062 U 0.15U 13J 0.10 U 0.43U 0.16 U 0.12 U 0.15U 110J 0.50 U 0.098 U 0.10 U 0.62 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 3.4J 0.69J 3.7J 6.4J 3.9J 5.4J 4.3J 2.0J 2.1J 28J 19 1.9J 149 6.0J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.32J 0.21J 0.13U 360 2.8 4.0J 0.74J 0.21J 0.098 U 4600 34 0.14J 0.11U 2417
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.61J 0.38J 0.81J 7.8J 1.4J 15J 11J 0.099 U 0.52U 410 8.9J 0.38 U 0.33U 1.3J
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.41J 0.051 U 0.13U 16 J 0.34J 1.2J 0.67J 0.11U 0.12 U 210J 8.1J 0.40J 0.12J 1.5J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.42J 0.12J 0.28J 150 2.0J 257 0.83J 0.10U 0.42J 3100 30 0.23J 0.10U 1.8J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 5.8 1.6 0.96J 1400 78 66 13 16U 7.3 150000 J 1300 0.78 U 0.99 U 19
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 1.9 0.71J 0.73J 730 28 20 4.7 0.86J 1.4J 30000J 540 0.26J 0.13J 3.6
Total heptachlorodibenzofuran (HpCDF) ng/kg 17J 1.7J 25 330J 16 J 88J 38J 1.9J 1.1J 3400 700J 13J 2.6J 170J
Total heptachlorodibenzo-p-dioxin (HpCDD) pg/g 340J 24 J 120J 700J 230J 430J 250J 50J 120J 4200 J 1100J 120 J 50J 550 J
Total hexachlorodibenzofuran (HXCDF) pg/g 127 1.7J 9.3J 790 J 15J 52J 23] 0.94J 1.4J 9800J 320J 8.3J 2.0J 96 J
Total hexachlorodibenzo-p-dioxin (HXCDD) pg/g 38J 6.2 35J 110J 54 J 71 48 J 18J 28J 970J 290 173 18J 150J
Total pentachlorodibenzofuran (PeCDF) ng/kg 6.0J 1.4J 3.7J 880J 147 297 12J 0.60J 0.58J 13000J 330J 3.2 0.11U 40J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 257 0.98J 7.2J 23J 13J 3.7J 8.5J 3.0J 6.2J 610J 83J 2.6J 6.1J 29J
Total tetrachlorodibenzofuran (TCDF) ng/kg 16J 7.6J 10J 3700J 150J 110J 257 8.2 13J 260000 J 3500 2517 2.6J 59
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 3.5J 1.6J 1.9J 810J 36J 27J 7.9J 3.8J 4.8J 33000 J 620 J 1.2J 3.0J 157
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 9.45 1.66 3.48 1000 41.7 34.1 10.4 1.55 3.46 47400 718 2.05 0.679 14.7
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 9.45 1.67 3.51 1000 41.1 34.1 10.4 1.71 3.74 47400 718 2.28 0.924 14.7

Notes:

ng/kg - nanograms per kilogram
U - Not detected at the associated reporting limit.
J - Estimated concentration.
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Second Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Sample Location: SJSB060-C1 SJSB060-C1 SJSB060-C2 SJSB060-C2 SJSB060-C2 SJSB060-C2 SJSB060-C2 SJSB060-C2 SJSB060-C3 SJSB060-C3 SJSB060-C3 SJSB060-C3 SJSB060-C3 SJSB060-C3
Sample Identification: 11187072-100819-BN-SJSB060-C1-S (6-8) | 11187072-100819-BN-SJSB060-C1-S (8-10) 11187072-112419-NG-Dup 1 11187072-112419-NG-SJSB060-C2(0-2) | 11187072-112419-NG-SJSB060-C2(2-4) | 11187072-112419-NG-SJSB060-C2(4-6) | 11187072-112419-NG-SJSB060-C2(6-8) | 11187072-112419-NG-SJSB060-C2(8-10) 11187072-112419-NG-Dup 2 11187072-112419-NG-SJSB060-C3(0-2) | 11187072-112419-NG-SJSB060-C3(2-4) | 11187072-112419-NG-SJSB060-C3(4-6) | 11187072-112419-NG-SJSB060-C3(6-8) | 11187072-112419-NG-SJSB060-C3(8-10)
Sample Date:| Units 10/8/2019 10/8/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019 11/24/2019
Sample Depth: (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs
Sample Type: Duplicate Duplicate
Dioxins/Furans

1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 910 13000 40 65 47 7.6J 1.8J 4.0J 94 J 24 ] 35 0.81U 2.7J 0.80 U
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 6600 9300 1500 2900 4400 500 190 170 3800J 740J 2200 94 880 150
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 480 340 18 32 37 3.4 0.73J 149 46 J 10J 19 0.33U 0.70J 0.25U
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 560 640 110 130 120 18 8.1 9.1 190J 60J 97 5417 27 5.0J
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 140 J 36J 1.2J 15J 1.6J 0.47 U 0.20 U 0.17U 2.0J 0.76 J 0.89J 0.066 U 0.17U 0.086 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 1100 100 257 347 521 257 0.60J 0.43J 557 1.2J 2.3J 0.10 U 0.17J 0.091 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 8.8J 7.6J 15J 1.6J 1.2J 0.48 U 0.32U 0.35U 2.1J 0.90U 0.81U 0.33U 0.73U 0.26 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 340J 26 227 227 3.8J 1.0J 0.27J 0.089 U 2.7 0.94J 1.0J 0.096 U 0.096 J 0.085 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 36J 34J 3.8J 4.4 4.0J 0.47J 0.33J 0.35J 5.9J 2.6J 2.2J 0.28J 0.71J 0.21J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 26J 0.59 U 0.20 U 0.21U 0.23U 0.10 U 0.29 U 0.20 U 0.32U 0.12 U 0.23U 0.21U 0.19U 0.20U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 26 J 18J 3.5J 4.4 3.7J 1.0J 0.67 J 0.74J 5.8J 2.0J 1.8J 0.50J 1.7J 0.36 J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 770 56 1.3J 1.2J 297 1.8J 0.63 U 0.40 U 1.7J 0.60 U 1.0U 0.25U 0.27 U 0.18 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 110J 13J 0.51J 0.68 J 0.89J 0.39J 0.19J 0.080 U 0.72J 0.34J 0.45J 0.089 U 0.13U 0.097 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 48 J 9.3J 1.0J 1.5J 1.6J 0.26 J 0.12J 0.057 U 1.8J 0.62J 0.54J 0.069 U 0.054 U 0.060 U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 540 44 0.98J 1.2J 2.2 1.1J 0.33J 0.23J 15J 0.48J 0.73J 0.095J 0.066 U 0.055 U
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 27000 J 1600 8.8 16 50 42 11 5.9 16 J 2917 15 0.52U 0.46 U 0.23U
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 9500 760 2.0 3.6 18 16 4.1 2.3 3.4 0.75J 4.5 0.53J 0.18J 0.12J
Total heptachlorodibenzofuran (HpCDF) ng/kg 1100J 820J 45J 753 97J 8.3J 1.7J 4.0J 110J 23] 53J 0.73J 1.6J 0.61J
Total heptachlorodibenzo-p-dioxin (HpCDD) pa/g 1200J 1500 J 270J 320J 270J 54J 28J 29J 440J 140 220J 20J 89J 17J
Total hexachlorodibenzofuran (HXCDF) pg/g 2100 420J 26 40J 51J 6.0J 1.7J 1.2J 52 13J 20J 0.37J 0.73J 0.20J
Total hexachlorodibenzo-p-dioxin (HXCDD) pa/g 380J 310J 36J 41 39J 13J 10J 11J 51J 20J 257 6.7J 20J 5.7J
Total pentachlorodibenzofuran (PeCDF) ng/kg 2400 370J 13J 237 36J 4.7 1.3J 0.82J 22 6.3J 6.1J 0.58J 0.85J 0.18J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 230J 94 J 1.9J 5.1J 5.6J 2.0J 2417 1.6J 297 1.2J 3.5J 11 5.0J 1.0J
Total tetrachlorodibenzofuran (TCDF) ng/kg 45000 J 5100J 11J 24 66 J 49 J 173 8.2J 237 3.7J 21 0.77J 1.7J 0.36J
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 11000 J 860 J 3.3J 5.9J 21J 19J 6.4J 3.7J 5.2J 1.2J 7.6J 1.6J 3.6J 1.2J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 12700 984 6.93 10.6 29.5 21.9 5.83 3.27 12.1 3.20 9.29 0.719 0.989 0.272
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 12700 984 6.94 10.6 29.5 21.9 5.87 3.35 12.2 3.26 9.36 0.835 1.14 0.380

Notes:
ng/kg - nanograms per kilogram
U - Not detected at the associated reporting limit.
J - Estimated concentration.

GHD 11187072 (12)



Table 3

Second Phase Pre-Design Investigation Analytical Results - Southern Impoundment

San Jacinto River Waste Pits Site
Harris County, Texas

Preliminary 30% Remedial Design - Southern Impoundment

Page 3 of 8

Sample Location: SJSB061 SJSB061 SJSB061 SJSB061 SJSB061 SJSB061 SJSB061-C1 SJSB061-C1 SJSB061-C1 SJSB061-C1 SJSB061-C1 SJSB061-C2 SJSB061-C2 SJSB061-C2
Sample Identification: 11187072-091619-BN-SJSB061-S (0-2) | 11187072-091619-BN-SJSB061-S (2-4) | 11187072-091619-BN-SJSB061-S (4-6) | 11187072-091619-BN-SJSB061-S (6-8) 11187072-091619-BN-DUP3 11187072-091619-BN-SJSB061-S (8-10) | 11187072-091619-BN-SJSB061-C1-S (0-2) | 11187072-091619-BN-SJSB061-C1-S (2-4) | 11187072-091619-BN-SJSB061-C1-S (4-6) | 11187072-091619-BN-SJSB061-C1-S (6-8) | 11187072-091619-BN-SJSB061-C1-S (8-10) 11187072-112319-SS-DUP-1 11187072-112519-SS-SJSB061-C2(0-2) | 11187072-112519-SS-SJSB061-C2(2-4)
Sample Date:| Units 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 11/25/2019 11/25/2019 11/25/2019
Sample Depth: (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (0-2) ft bgs (2-4) ft bgs
Sample Type: Duplicate Duplicate
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 15 16 64 180 J 54J 22 48 150 42 3600 32 4.3 U 15 12
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 720 300 2900 1500 72 81 1000 2400 760 5900 130 950 350 620
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 5.6 3.6J 22 91J 0.59J 3.0J 17 51 11 340 1.9J 157 4.0J 3.6J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 40 26 160 140J 3.5 56J 71 230 71 550 7.5 15 25 26
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 0.53J 0.50J 4.3J 24 0.29 U 0.68 J 2.3J 6.3 1.6J 82 0.50J 0.63J 0.43J 0.29 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.75J 1.3J 19 300J 0.95J 7.1 7.8 19 6.9 820 3.6 0.59J 0.13 U 0.43J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.29J 0.37J 143 39U 0.096 J 0.13J 1.2J 1.9J 1.0J 6.7J 0.095J 0.71J 0.38 U 0.51 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.49J 0.61J 4.7 63J 0.25J 1.6J 2.7 581J 1.9J 190J 0.93J 0.50J 0.12 U 0.25J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.99J 11 5.7J 3.8U 0.10J 0.16 J 3.3 8.1 29J 25J 0.24J 0.83J 0.85J 0.92J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 0.11U 0.17 U 0.44J 8.0U 0.075 U 0.12 U 0.30U 0.69 U 0.24 U 157 0.091J 0.59J 0.21J 0.071 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.86 J 11 45 3.6U 0.22J 0.30J 3.6 5.7 3.2 16 J 0.48J 157 0.72J 1.1J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.36J 0.51J 10 140J 0.51J 3.1J 2.8J 10 4.7 530 2417 0.40J 0.16 J 0.16 J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.22J 0.39J 1.7J 13J 0.10J 0.35J 0.29U 2.0J 0.95J 55J 0.40J 0.47J 0.090 U 0.24J
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.25J 0.13U 1.5J 6.4U 0.060 U 0.32J 1.8J 1.7J 0.47J 28 0.18J 0.43J 0.23J 0.22J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.45J 0.55J 6.5 78J 0.27J 1.8J 247 6.7 2.6J 330 1.6J 0.34J 0.12J 0.16 J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 3.5 19 220 3500 127 74 69 250 99 4400 55 1.2 0.41J 34
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 0.92J 5.1 83 1300 4.2 J 25J 24 77 37 4200 21 0.54J 0.075U 1.1J
Total heptachlorodibenzofuran (HpCDF) ng/kg 157 147 90J 170J 1.2J 56J 49 180J 43J 680 J 3.9 3.8J 127 10J
Total heptachlorodibenzo-p-dioxin (HpCDD) pg/g 91J 827 580J 290J 12J 14J 190J 730J 240J 1200J 22J 41 48 J 74 J
Total hexachlorodibenzofuran (HXCDF) pg/g 8.7J 10J 737 410J 1.4J 11J 41 100J 32 1300 J 6.7J 3.1J 3.9J 3.8J
Total hexachlorodibenzo-p-dioxin (HXCDD) pa/g 13J 157 81J 32J 4.0J 4.7 J 47 J 89J 58 J 320J 7.6J 8.0J 5.7J 10J
Total pentachlorodibenzofuran (PeCDF) ng/kg 79 6.7J 47 J 340 J 1.2J 8.6J 25 56 J 22J 1600 J 7.4 1.4J 1.6J 1.3J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 1.2J 1.3J 8.7J 13J 0.72J 0.97J 4.9J 7.7J 8.3J 110J 1.9J 0.60 J 0.38J 0.50 J
Total tetrachlorodibenzofuran (TCDF) ng/kg 10J 38J 460J 6800 J 257 150J 130J 430J 170J 30000 J 130J 2.0J 0.84J 3.9J
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 1.6J 6.7J 99J 1400 J 5.4J 28 J 33J 92J 52J 4700 J 24 J 0.54J 0.075 U 1.3J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 2.68 8.41 115 1730 5.82 34.5 35.0 114 51.5 4930 28.2 2.22 0.687 251
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 2.69 8.43 115 1730 5.83 34.5 35.1 114 51.5 4930 28.2 2.22 0.801 2.54

Notes:
ng/kg - nanograms per kilogram
U - Not detected at the associated reporting limit.
J - Estimated concentration.

GHD 11187072 (12)
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Second Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas
Sample Location: SJSB061-C2 SJSB061-C2 SJSB061-C2 SJSB062 SJSB062 SJSB062 SJSB062 SJSB062 SJSB063 SJSB063 SJSB063 SJSB063 SJSB063 SJSB063
Sample Identification: 11187072-112619-SS-SJSB061-C2(4-6) | 11187072-112619-SS-SJSB061-C2(6-8) | 11187072-112619-SS-SJSB061-C2(8-10) | 11187072-091619-BN-SJSB062-S (0-2) | 11187072-091619-BN-SJSB062-S (2-4) | 11187072-091619-BN-SJSB062-S (4-6) | 11187072-091619-BN-SJSB062-S (6-8) | 11187072-091619-BN-SJSB062-S (8-10) | 11187072-091619-BN-SJISB063-S (0-2) | 11187072-091619-BN-SISB063-S (2-4) | 11187072-091619-BN-SISB063-S (4-6) | 11187072-091619-BN-SISB063-S (6-8) 11187072-091619-BN-DUP2 11187072-091619-BN-SJSB063-S (8-10)
Sample Date:| Units 11/26/2019 11/26/2019 11/26/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019 9/16/2019
Sample Depth: (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (8-10) ft bgs
Sample Type: Duplicate
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 73 130 93 54 24 0.90U 0.15U 0.14 U 78 120 83 43 3.1J 157
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 3000 4800 6300 760 620 210 150 100 1600 6900 J 6200 7200J 1800 1500
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 28 21 25 13 8.6 0.45J 0.14U 0.11 U 23 51 39 21 0.68 J 7.2J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 170 160 160 58 50 11 7.9 6.1J 140 600 590 1200 56 110
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 1.0J 1.6J 2.3J 1.8J 1.0J 0.071 U 0.034 U 0.042 U 2.0J 5.0J 3.8J 3.0J 0.17U 0.89J
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 2.7 0.29 U 347 6.1 3473 0.96J 0.14J 0.39J 3.9 13 3.6J 2417 0.084 U 0.90J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 2.2J 1.1J 1.9J 0.57U 0.64 J 0.049 U 0.064 U 0.046 U 0.37U 2.1J 1.7J 0.32U 0.078 U 0.61J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 1.7J 1.0J 1.9J 257 1.3J 0.24J 0.037 U 0.12J 2417 6.0J 2.3J 1.6J 0.082 U 0.91J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 9.2 3.6J 4.6J 3.3J 2.0J 0.37J 0.063 U 0.048 U 4.0J 11 12 39 1.3J 29J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 0.13U 0.18 U 0.74 J 0.29U 0.22 U 0.10 U 0.049 U 0.050 U 0.52 U 0.66 U 0.27U 0.27U 0.11U 0.16 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 6.1J 29J 4.1 2.7J 257 0.86 J 0.64 J 0.58 J 3.0J 6.7 6.0J 15 2.8J 2.0J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.89J 0.11U 1.3J 2.7 1.5J 0.42J 0.086J 0.39J 1.4J 4.9 0.93J 0.62J 0.16 J 0.32J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.98J 0.31J 0.81J 0.14 U 11U 0.090 U 0.22J 0.22J 18U 0.14 U 0.69 U 1.0J 0.51J 0.26 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 1.0J 0.61J 1.4J 0.54J 0.78J 0.086 U 0.042 U 0.041 U 1.2J 2417 1.1J 0.63J 0.091 U 0.32J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.86J 0.50J 1.1J 1.9J 15J 0.21J 0.026 U 0.16J 1.7J 4.3J 1.2J 0.73J 0.094 U 0.50J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 12 0.71J 1.8 45 27 7.4 217 6.0 17 37 8.6 4.1 1.9 4.3
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 4.0 0.30J 0.37J 12 8.1 2.4 1.0J 1.9 6.0 13 2.3 0.50J 1.0J 1.3J
Total heptachlorodibenzofuran (HpCDF) ng/kg 63J 100J 95 32 26J 1.1J 0.22J 0.31J 713 170J 130J 81J 1.4J 25
Total heptachlorodibenzo-p-dioxin (HpCDD) pa/g 430J 330J 490J 120J 130J 40J 39J 33J 320J 1200J 1100J 2000 J 170J 220J
Total hexachlorodibenzofuran (HXCDF) pg/g 32 20J 43J 34 22 2.6J 0.14J 0.50J 557 110J 52 39J 0.37J 157
Total hexachlorodibenzo-p-dioxin (HXCDD) pa/g 773 40 62 J 257 30J 36J 34J 31J 457 93J 87J 260 J 417 28J
Total pentachlorodibenzofuran (PeCDF) ng/kg 16 J 8.9J 257 31J 16 J 1.6J 0.086J 0.91J 41J 61J 21 16 J 0.56J 11J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 8.6J 55J 10J 247 11U 3.2J 4.9J 9.1J 2.2J 3.9J 1.8J 11J 9.0J 1.7J
Total tetrachlorodibenzofuran (TCDF) ng/kg 20 5.3J 18J 100J 58 157 3.7J 13J 66 J 110J 38J 22 8.0J 23
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 6.0J 2.6J 6.3J 17J 13J 18J 27J 28J 140 21J 7.7J 3.1J 6.1J 3.8J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 11.7 5.06 7.32 19.7 13.2 3.64 1.63 2.98 11.9 30.9 14.4 22.4 3.22 4.29
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 11.7 5.08 7.32 19.8 13.7 3.69 1.65 2.99 12.8 31.0 14.8 22.5 3.26 4.43

Notes:
ng/kg - nanograms per kilogram
U - Not detected at the associated reporting limit.
J - Estimated concentration.

GHD 11187072 (12)



Table 3

Second Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site

Harris County, Texas

Page 5 of 8

Sample Location: SJSB064 SJSB064 SJSB064 SJSB064 SJSB064 SJSB064 SJSB065 SJSB065 SJSB065 SJSBO065 SJSB065 SJSB065 SJSB065-C1 SJSB065-C1
Sample Identification: 11187072-100719-BN-SJSB064-S(0-2) | 11187072-100719-BN-SJSB064-S(2-4) | 11187072-100719-BN-SJSB064-S(4-6) | 11187072-100719-BN-SJSB064-S(6-8) 11187072-100719-BN-DUP2A 11187072-100719-BN-SJSB064-S(8-10) | 11187072-091219-BN-SJSB065-S(0-2) | 11187072-091219-BN-SJSB065-S(2-4) | 11187072-091219-BN-SJSB065-S(4-6) | 11187072-091219-BN-SJSB065-S(6-8) 11187072-091219-BN-DUP1 11187072-091219-BN-SJSB065-S(8-10) | 11187072-100919-BN-SJSB065-C1-5(0-2) | 11187072-100919-BN-SJSB065-C1-5(2-4)
Sample Date:| Units 10/7/2019 10/7/2019 10/7/2019 10/7/2019 10/7/2019 10/7/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 10/9/2019 10/9/2019
Sample Depth: (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs
Sample Type: Duplicate Duplicate
Dioxins/Furans

1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 38 23 140 250 5.2J 160 J 150 J 58 39 4.8J 0.60J 0.31U 14 41
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 330 800 12000 27000 280J 7300J 8600 2500 2200 120 79 84 640 1200
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 18 7.0 59 120 1.1J 56 J 57J 110 65 1.0J 0.15U 0.20U 21 82
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 28 48 590 1800 18J 590J 350 150 100 4.8 3.7J 3.7J 39 88
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 0.46J 0.82J 4.3J 7.4 0.71J 3.8J 457 38 24 0.29 U 0.18U 0.20U 7.4 34
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 1.1J 15J 3417 9.1J 0.27J 4.9 30J 400 260 1.2 0.13U 0.13U 74 280
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.43U 0.63 U 2.0J 4.4 U 0.57 U 3.6J 5.3J 14U 0.66 J 0.21 U 0.21 U 0.19U 0.48U 0.65 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.62J 0.87J 57J 4.6 0.24J 327 10J 110 64 0.31J 0.13U 0.13U 18 66
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.8J 157 12 100 0.74 J 17J 10J 4.2 29J 0.22U 0.21 U 0.21 U 11 2.3J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 0.21J 0.14J 0.65J 0.99 U 0.32J 0.27J 24U 7.0J 5217 0.37U 0.42 U 0.083 U 1.4 4.7
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.93J 1.2J 5.3J 36J 1.0J 9.9 10U 14U 1.3J 0.45U 0.19U 0.19U 2.0J 149
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.52J 1.2J 1.3J 8.4 0.12J 227 18U 370 250 0.26 U 0.22 U 0.24 U 51 180
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.24J 0.27J 1.0J 4.7 0.20J 257 4.1U 26 21 0.36 U 0.32U 0.34U 3.9J 14
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.53J 0.74 J 1.6J 3.0J 0.27J 2.0J 26U 12 6.8 0.12 U 0.098 U 0.098 U 1.9J 6.3
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.54J 1.6J 1.0J 8.8J 0.074 U 247 12J 220 160 0.28 U 0.24 U 0.27 U 28 100
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 14 6.6 9.5 740 0.49J 357 450 10000 J 8200J 19 091U 10U 2000 5300
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 3.9 0.40J 2.7 200 0.20J 8.1J 130 3900 J 3200J 8.2 0.51J 0.43J 600 2000
Total heptachlorodibenzofuran (HpCDF) ng/kg 32J 21 200J 390 J 3.3J 210J 180J 190J 120J 1.0J 0.18 U 0.20 U 36J 150 J
Total heptachlorodibenzo-p-dioxin (HpCDD) pa/g 73J 99J 1200J 4300J 55J 1100J 760 J 290J 200J 18J 13J 13J 97J 180 J
Total hexachlorodibenzofuran (HXCDF) pg/g 127 127 81J 220J 1.8J 80J 88J 610 J 390J 1.9J 0.42J 0.13U 110J 4107
Total hexachlorodibenzo-p-dioxin (HXCDD) pa/g 15J 12J 94 J 920 J 19J 180 J 100 J 39J 25J 8.9J 3.8J 4.5J 41 27J
Total pentachlorodibenzofuran (PeCDF) ng/kg 4.9 13J 21 957 0.29J 34 65J 940 J 670J 0.68J 0.24 U 0.27 U 130J 460J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 1.7J 1.8J 8.9J 89J 4.0J 32J 4.1U 33J 28J 117 0.42J 0.34U 15J 23J
Total tetrachlorodibenzofuran (TCDF) ng/kg 24 20J 24 1100J 1.1J 773 680 J 24000 J 19000 J 37J 1.2J 3.3J 3300 11000J
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 4.8J 0.40J 3.7J 240 J 4.0J 18J 150 J 4300 J 3500 J 9.6J 1.3J 1.7J 650 J 2200J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 6.81 3.25 18.2 324 1.02 27.7 191 5060 4130 10.3 0.571 0.492 825 2620
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 6.83 3.28 18.2 325 1.06 27.7 194 5060 4130 10.6 0.887 0.810 825 2620

Notes:

ng/kg - nanograms per kilogram
U - Not detected at the associated reporting limit.
J - Estimated concentration.

GHD 11187072 (12)
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Second Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas
Sample Location: SJSB065-C1 SJSB065-C1 SJSB065-C1 SJSB066 SJSB066 SJSB066 SJSB066 SJSB066 SJSB066-C1 SJSB066-C1 SJSB066-C1 SJSB066-C1 SJSB066-C1 SJSB067
Sample Identification: 11187072-100919-BN-SJISB065-C1-5(4-6) | 11187072-100919-BN-SJSB065-C1-5(6-8) | 11187072-100919-BN-SJSB065-C1-5(8-10) | 11187072-100819-BN-SJISB066-S (0-2) | 11187072-100819-BN-SISB066-S (2-4) | 11187072-100819-BN-SISB066-S (4-6) | 11187072-100819-BN-SJISB066-S (6-8) | 11187072-100819-BN-SJISB066-S (8-10) | 11187072-091219-BN-SJSB066-CI-S(0-2) | 11187072-091219-BN-SJSB066-CI-S(2-4) | 11187072-091219-BN-SJSB066-CI-S(4-6) | 11187072-091219-BN-SJSB066-CI-S(6-8) | 11187072-091219-BN-SJSB066-CI-S(8-10) | 11187072-091219-BN-SJSB067-S(0-2)
Sample Date:| Units 10/9/2019 10/9/2019 10/9/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019
Sample Depth: (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs
Sample Type:
Dioxins/Furans

1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 28 9.2J 0.93U 31 1700 5100 270 23 110 29 13 0.32U 0.25U 5.4J
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) [ ng/kg 710 540 72 380 20000 3800 460 230 1400 380 380 120 2900 4500
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 34 16 0.18U 13 4600 160 9.2 1.0J 23 9.7 1.8J 0.21 U 0.21 U 1.6J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) [ ng/kg 55 38 317 29 1600 250 27 13 120 35 14 5.8J 64 35
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 14 7.3 0.14J 4.2 1800 14 1.1J 0.15U 2.2J 1.9J 0.28 U 0.22U 0.23U 0.27 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 160 97 0.29J 36 20000 36J 257 0.58J 8.9 12 1.6J 0.17 U 0.21U 0.62J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.52 U 0.49U 0.28 U 0.29J 7.1J 3.3J 0.49J 0.061 U 1.8J 0.76 J 0.32U 0.25U 119 0.58 J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 39 24 0.13J 9.2 4700 9.3 1.0J 0.14J 3.9J 3.9J 0.51J 0.19U 0.24 U 0.42J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.6J 1.2J 0.19J 0.95J 52J 14 1.2J 0.063 U 4.2 2.3J 0.33U 0.25U 1.3J 0.70J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 2.8J 217 0.17J 0.65J 340 0.98J 0.10 U 0.085 U 0.25U 0.24U 0.16 U 0.11 U 0.23J 0.70 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.1J 1.6J 0.32J 0.039 U 17J 9.4 2.3J 1.3J 3.8J 1.9J 0.92J 0.71J 29J 1.0U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 130 130 0.32J 21 10000 17 147 0.29J 4.5 7.5 2.0J 0.15U 0.39J 0.28 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 9.0 6.5 0.10U 2.3J 520 3.8J 045U 0.16 U 0.69J 1.0J 0.26 U 0.25U 0.32U 0.31U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 4.1 3417 0.058 U 1.2J 500 4.1 0.33J 0.070 U 0.96J 0.58J 0.19U 0.12 U 0.15U 0.18J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 70 66 0.092 U 14 4800 13 1.1J 0.27J 2.6J 4.7J 0.88 J 0.16 U 0.21 U 0.27 U
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 4000 2900 7.7 490 210000J 580 52 6.4 140 240 30 0.88J 0.44J 5.4
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 1500 1000 2.1 200 38000 J 210 16 1.9 38 81 10 0.19U 0.19U 15
Total heptachlorodibenzofuran (HpCDF) ng/kg 67J 32 0.33J 257 7700 320J 197 2.2 58J 17J 297 0.22 U 0.23U 4.3
Total heptachlorodibenzo-p-dioxin (HpCDD) pg/g 130J 94 J 11J 62J 3000 J 650 J 93J 457 220J 723 49 20J 190 J 91J
Total hexachlorodibenzofuran (HXCDF) pg/g 240 J 150J 0.59J 573 28000 J 170J 127 1.1J 29 24 217 0.19 U 0.23J 357
Total hexachlorodibenzo-p-dioxin (HXCDD) pg/g 26J 24 J 3.7J 13J 390J 140J 55J 15J 37J 20J 12J 6.9J 417 13J
Total pentachlorodibenzofuran (PeCDF) ng/kg 310J 310J 0.32J 60J 25000 J 170J 16 J 1.9J 157 24 3.9J 0.16 U 1.3J 0.37J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 16 J 13J 0.25J 55J 690 J 38J 12J 3.1J 3.8J 4.1J 1.7J 0.81J 6.3J 0.34J
Total tetrachlorodibenzofuran (TCDF) ng/kg 7600 J 5100J 147 1200 J 360000 J 1400J 120J 147 230J 430J 537 3.7J 357 8.0J
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 1700 J 1100J 291 220J 42000 J 250 J 29J 5.4J 43 92J 12J 2.1J 5.1J 1.6J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 1960 1330 3.04 262 63900 291 22.9 3.05 57.9 110 13.9 0.253 2.12 4.01
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 1960 1330 3.13 262 63900 291 23.2 3.14 57.9 110 14.1 0.558 2.44 4.29

Notes:
ng/kg - nanograms per kilogram
U - Not detected at the associated reporting limit.
J - Estimated concentration.
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Table 3 Page 7 of 8
Second Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas
Sample Location: SJSB067 SJSB067 SJSB067 SJSB067 SJSB067-C1 SJSB067-C1 SJSB067-C1 SJSB067-C1 SJSB067-C1 SJSBO068 SJSBO068 SJSB068 SJSB068 SJSB068
Sample Identification: 11187072-091219-BN-SJISB067-S(2-4) | 11187072-091219-BN-SJISB067-S(4-6) | 11187072-091219-BN-SJSB067-S(6-8) | 11187072-091219-BN-SJSB067-S(8-10) | 11187072-091219-BN-SJSB067-CI-S(0-2) | 11187072-091219-BN-SISB067-CI-S(2-4) | 11187072-091219-BN-SISB067-CI-S(4-6) | 11187072-091219-BN-SISB067-CI-S(6-8) | 11187072-091219-BN-SISB067-CI-S(8-10) | 11187072-100819-BN-SJSB068-S (0-2) | 11187072-100819-BN-SISB068-S (2-4) | 11187072-100819-BN-SISB068-S (4-6) | 11187072-100819-BN-SISB068-S (6-8) | 11187072-100819-BN-SISB068-S (8-10)
Sample Date:| Units 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 9/12/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019
Sample Depth: (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs
Sample Type:
Dioxins/Furans

1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 27 0.26 U 0.54J 0.24 U 22 0.53 U 0.38 U 0.35 U 0.27 U 93 2.1U 0.92U 0.42 U 0.39 U
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) | ng/kg 990 160 110 88 2900 150 100 100 100 890 240 330 400 180
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 40 0.26 U 0.21 U 0.18U 17 0.21 U 0.087 U 0.11 U 0.10U 37 0.47J 0.27 U 0.28 U 0.26 U
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 73 10 7.9 6.1J 61 7.6 5.8J 5217 5417 53 16 17 25 11
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 15 0.25U 0.25U 0.20 U 5.1J 0.051 U 0.088 U 0.040 U 0.093 U 15 0.18U 0.041 U 0.036 U 0.027 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 160 0.16 U 0.18 U 0.15U 45 0.28J 0.11J 0.040 U 0.039 U 140 0.88J 0.18J 0.075 U 0.19J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.59J 0.56 J 0.57J 0.42J 0.63 U 0.28 U 0.36 U 0.31U 0.24 U 0.099 U 0.054 U 0.13U 0.12U 0.067 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 40 0.16 U 0.19U 0.16 J 11 0.11J 0.10J 0.057J 0.057J 30 0.23J 0.044 U 0.071 U 0.045 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.9J 0.39J 0.63J 0.30J 1.7J 0.27J 0.35J 0.23J 0.26 J 1.6J 0.057 U 0.14 U 0.13U 0.069 U
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 2.6 0.67 U 0.56 U 0.44 U 0.94J 0.15U 0.24 U 0.12 U 0.11U 3.0J 0.16 J 0.13J 0.088 U 0.057 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 1.7J 143 12U 0.86 U 1.3J 0.73J 0.70J 0.68 J 0.68 J 2.3J 2.0J 0.13U 0.12U 1.3J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 140 12U 1.3U 1.8U 25 0.18J 0.19J 0.053 U 0.042 U 60 0.37J 0.20J 0.24J 0.32J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 10 0.35U 0.38 U 0.31 U 1.9J 0.17J 0.25J 0.087 U 0.15J 3.5J 0.37U 0.31U 0.46 U 0.24 U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 4.6 0.12 U 0.14 U 0.11 U 1.7J 0.041 U 0.041 U 0.041 U 0.032 U 3.1J 0.056 U 0.043 U 0.071 U 0.047 U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 84 0.28 U 0.68 J 0.83J 11 0.15J 0.064 U 0.055 U 0.045U 25 0.16 J 0.051 U 0.037 U 0.20J
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 5100 6.3 2.6 5.8 550 2.5 0.50J 0.14 U 0.14 U 650 2.2 1.1J 0.73J 0.88J
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 1600 J 2.0 0.34J 0.50J 120 0.90J 0.17J 0.11J 0.059 U 230 0.80J 0.12U 0.10U 0.081J
Total heptachlorodibenzofuran (HpCDF) ng/kg 75 0.26 U 0.25U 0.20 U 35J 0.34J 0.18J 0.11J 0.19J 773 0.87J 0.35J 0.28J 0.26 J
Total heptachlorodibenzo-p-dioxin (HpCDD) pg/g 140J 32J 257 20J 130J 28J 20J 18J 23J 140J 58 J 66 J 85J 38J
Total hexachlorodibenzofuran (HXCDF) pg/g 240J 0.67J 0.56J 0.61J 713 0.54J 0.45J 0.21J 0.17J 210J 1.3J 0.31J 0.088 U 0.31J
Total hexachlorodibenzo-p-dioxin (HXCDD) pg/g 31J 13J 10J 8.0J 18J 11J 6.5J 6.4J 12J 33J 24 ] 407 30J 14 J
Total pentachlorodibenzofuran (PeCDF) ng/kg 360J 3417 3.8J 6.5J 60J 0.33J 0.19J 0.064 U 0.053 U 130J 1.0J 0.90J 1.2J 1.1J
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 16J 3.0J 1.9J 3.0J 55J 247 11J 1.6J 4.0J 9.9J 5.9J 10J 7.6J 3.2J
Total tetrachlorodibenzofuran (TCDF) ng/kg 8600 J 32 217 54 910J 14 J 3.2 0.69J 0.35J 1300J 9.3J 6.8J 5.9 5.9J
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 1700 J 9.4 4.3J 7.3J 140 J 45J 1.8J 2.3J 8.7J 270 6.7 J 28J 5.8J 3.0J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 2170 3.01 1.04 1.50 189 1.63 0.690 0.289 0.334 327 1.64 0.416 0.450 0.552
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 2170 3.31 1.36 1.77 189 1.66 0.732 0.375 0.400 327 1.84 0.665 0.771 0.687

Notes:

ng/kg - nanograms per kilogram
U - Not detected at the associated reporting limit.
J - Estimated concentration.
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Table 3

Second Phase Pre-Design Investigation Analytical Results - Southern Impoundment
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Page 8 of 8

Sample Location: SJSB068-C1 SJSB068-C1 SJSB068-C1 SJSB068-C1 SJSB068-C1 SJSB069 SJSB069 SJSB069 SJSB069 SJSB069
Sample Identification: 11187072-100819-BN-SJSB068-C1-S (0-2) | 11187072-100819-BN-SJSB068-C1-S (2-4) | 11187072-100819-BN-SJSB068-C1-S (4-6) | 11187072-100819-BN-SJSB068-C1-S (6-8) | 11187072-100819-BN-SJSB068-C1-S (8-10) | 11187072-100819-BN-SJSB069-S (0-2) | 11187072-100819-BN-SJSB069-S (2-4) | 11187072-100819-BN-SJSB069-S (4-6) | 11187072-100819-BN-SJSB069-S (6-8) | 11187072-100819-BN-SJSB069-S (8-10)
Sample Date:| Units 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019 10/8/2019
Sample Depth: (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs (0-2) ft bgs (2-4) ft bgs (4-6) ft bgs (6-8) ft bgs (8-10) ft bgs
Sample Type:
Dioxins/Furans

1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ng/kg 10J 680 10J 13000 J 270 99 24U 14U 0.59 U 0.34 U
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) [ ng/kg 1200 1100 20000J 9000J 700 2200 260 300 350 180
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/kg 15J 21 257 310 7.5 43 0.69J 0.35U 0.19U 0.22U
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) | ng/kg 26 52 100 550 32 200 18 17 25 9.7
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) ng/kg 0.18J 3.2J 0.23J 36 0.56 J 55J 0.13U 0.079 U 0.078 U 0.046 U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.58J 4.4 0.28J 57 1.6J 24 0.42J 0.14J 0.29J 0.049 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.45J 0.75J 0.90J 7.5 0.63J 2.4J 0.10U 0.96 U 0.62 U 0.078 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.28J 1.6J 0.070 U 18J 0.67J 7.7 0.20J 0.14J 0.24J 0.052 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 0.57J 2.2J 1.3J 28 1.3J 5.7J 0.11 U 11U 0.99J 0.086 U
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) ng/kg 0.071 U 0.15U 0.097 U 15U 0.12 U 0.46J 0.063 U 0.10J 0.20J 0.064 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) ng/kg 15J 257 1.6J 20 2.6J 6.9 0.10U 1.9J 2.7J 1.0J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.36J 2.3J 0.11U 31 0.96J 8.4 0.29J 0.28J 1.0J 0.040 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 0.41J 0.84J 0.47J 10J 0.56 J 1.9J 0.32U 0.37J 0.58 J 0.20U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) ng/kg 0.058 U 0.50J 0.082 U 6.4J 0.10 U 2.7J 0.052 U 0.041 U 0.045 U 0.054 U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) ng/kg 0.39J 2.1J 0.10U 28 0.61J 6.5 0.19J 0.046 U 0.40J 0.037 U
2,3,7,8-Tetrachlorodibenzofuran (TCDF) ng/kg 8.3 100 0.81J 1100 37 170 7.5 1.0U 1.6J 0.29 U
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 3.4 32 0.36 J 480 11 50 1.9J 0.17J 0.21J 0.089 U
Total heptachlorodibenzofuran (HpCDF) ng/kg 4.4J 46 J 6.4 660 J 16J 95J 1.7J 0.59J 0.19J 0.22J
Total heptachlorodibenzo-p-dioxin (HpCDD) pg/g 94 J 150 240J 1300J 110J 660 J 70J 54 J 82J 71J
Total hexachlorodibenzofuran (HXCDF) pg/g 29 28 J 2.7 320 10J 80J 1.0J 0.38J 0.92J 0.064 U
Total hexachlorodibenzo-p-dioxin (HXCDD) pg/g 36J 43J 25J 300J 39J 94J 26 J 18 29J 35J
Total pentachlorodibenzofuran (PeCDF) ng/kg 3.8J 44 ) 0.85J 410J 18J 49 J 0.75J 1.6J 8.7J 0.040 U
Total pentachlorodibenzo-p-dioxin (PeCDD) ng/kg 6.7J 8.8J 4.6J 76J 7.3J 12J 6.7J 4.1J 6.4J 7.5J
Total tetrachlorodibenzofuran (TCDF) ng/kg 21J 220 J 2.4 3000 J 77 320J 15 8.8J 22J 0.88J
Total tetrachlorodibenzo-p-dioxin (TCDD) ng/kg 11 42 J 3.1J 570J 21 62 J 11 55 7.7 8.7J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) ng/kg 5.75 46 8.35 638 16.8 79.3 3.04 1.04 1.90 0.251
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) | ng/kg 5.75 46 8.38 639 16.9 79.3 3.22 1.20 1.93 0.437

Notes:
ng/kg - nanograms per kilogram
U - Not detected at the associated reporting limit.
J - Estimated concentration.
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Sample Interval Results

Table 4

Preliminary 30% Remedial Design - Southern Impoundment

San Jacinto River Waste Pits Site

Harris County, Texas

Total WHO Dioxin TEQ
Sample Location Sample Depth (Human/Mammal) (ND=0.5) DWA (ng/kg)
(ng/kg)
Remedial Investigation
(0-0.5) ft bgs 1.59 ()
(0.5-1) ft bgs 3.53 [
(1-2) ft bgs 5.32 )
SJSB001 (2-4) ft bgs 1.16 ) 27.48 ®
(4-6) ft bgs 5.15 @
(6-8) ft bgs 11.5 )
(8-10) ft bgs 164.1 )
(0-0.5) ft bgs 7.29 )
(0.5-1) ft bgs 3.4 @
(1-2) ft bgs 2.74 ()
SJSB002 (2-4) ft bgs 2.81 ) 11.89 ®
(4-6) ft bgs 49.5 ()
(6-8) ft bgs 16.7 @
(8-10) ft bgs 0.819 @
(0-0.5) ft bgs 16.6 [
(0.5-1) ft bgs 8.55 @
(1-2) ft bgs 7.58 @
SJSB003 G4) s o ® 18.33 ®
(6-8) ft bgs 413 )
(8-10) ft bgs 72.9 L)
(0-0.5) ft bgs 3.25 )
(0.5-1) ft bgs 4.84 @
(1-2) ft bgs 1.57 ()
SJSB004 (2-4) ft bgs 6.4 ) 12.49 ®
(4-6) ft bgs 1.26 )
(6-8) ft bgs 28.2 @
(8-10) ft bgs 41.9 @
(0-0.5) ft bgs 3.91 [
(0.5-1) ft bgs 9.38 L)
(1-2) ft bgs 3.59 )
SJSB005 (2-4) ft bgs 35.1 ) 10.29 ®
(4-6) ft bgs 9.4 @
(6-8) ft bgs 6.14 @
(8-10) ft bgs 4,54 ()
(0-0.5) ft bgs 23.7 [
(0.5-1) ft bgs 38.8 @
(1-2) ft bgs 15 @
SJSB006 (2-4) ft bgs 59.3 ® 105.59 ®
(4-6) ft bgs 21.5 @
(6-8) ft bgs 513.1 @
(8-10) ft bgs 67.7 1)
(0-0.5) ft bgs 6.59 L)
(0.5-1) ft bgs 2.16 )
(1-2) ft bgs 2.86 )
SJSB007 24)Tibos e ° 16.54 ®
(4-6) ft bgs 35.8 @
(6-8) ft bgs 13.3 )
(0-2) ft bgs 3.26 @
(2-4) ft bgs 32.1 [ ]
SJSB008 (4-6) ft bgs 13.6 D) 402.81 o
(6-8) ft bgs 1880.2 @
(8-10) ft bgs 84.9 1)
(0-2) ft bgs 11.1 L)
(2-4) ft bgs 26.8 @
SJSB009 (4-6) ft bgs 26.2 ) 199.52 ®
(6-8) ft bgs 514.9 [ )
(8-10) ft bgs 418.6 @
(0.5-1) ft bgs 12.6 ()
(1-2) ft bgs 0.1338 [
(2-4) ft bgs 5.77 @
SJSBO12 (46)Fibos R ® 2015.95 ®
(6-8) ft bgs 4991.6 @
(8-10) ft bgs 557.3 o
(0.5-1) ft bgs 12.8 [ ]
(1-2) ft bgs 12.6 )
(2-4) ft bgs 13 L)
SJSB013 (46) i bos 0 ® 181.63 ®
(6-8) ft bgs 489.1 [
(8-10) ft bgs 262.3 ®
(0-0.5) ft bgs 31.7 [
(0.5-1) ft bgs 26.8 @
(1-2) ft bgs 6.99 @
SJSB014 (2-4) ft bgs 9.08 ) 24.14 ®
(4-5) ft bgs 15.2 )
(7-8) ft bgs 33.7 L)
(8-10) ft bgs 45.5 )
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GHD 11187072 (12)

Table 4

Sample Interval Results
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site

Harris County, Texas

Total WHO Dioxin TEQ
Sample Location Sample Depth (Human/Mammal) (ND=0.5) DWA (ng/kg)
(ng/kg)
(0-0.5) ft bgs 15.6 [
(0.5-1) ft bgs 4.64 ()
(1-2) ft bgs 2.91 @
SJSB015 (2-4) ft bgs 15.5 [ 30.82 ®
(4-6) ft bgs 78.4 @
(6-8) ft bgs 44.6 @
(8-10) ft bgs 54.1 [
(0-0.5) ft bgs 6.22 )
(0.5-1) ft bgs 8.77 )
(1-2) ft bgs 0.674 L)
SJSB016 23 Tibos o ° 48.14 ®
(7-8) ft bgs 50.2 @
(8-10) ft bgs 209.6 ®
(0.5-1) ft bgs 19.3 [
(1-2) ft bgs 15.7 D)
SJSBO17 (2-4) ft bgs 27 D) 18.44 ®
(4-6) ft bgs 20.2 @
(6-6.5) ft bgs 9.99 [
(0-0.5) ft bgs 14.2 )
(0.5-1) ft bgs 29.6 )
SJSBO18 (1-2) ft bgs 62.4 ) 31.92 ®
(2-4) ft bgs 22.2 )
(6-8) ft bgs 31.2 L)
(0.5-1) ft bgs 12.8 ()
(1-2) ft bgs 12.6 @
(2-4) ft bgs 13 )
SJSBO19 (46) Fibos =2 ® 8363.93 ®
(6-6.5) ft bgs 26.7 )
(8.2-10) ft bgs 50105.1 [
(0.5-1) ft bgs 24.9 L)
(1-2) ft bgs 11.6 )
(2-4) ft bgs 0.9579 )
SJSB020 (45) T bos VT ° 9.64 ®
(7.5-8) ft bgs 6.79 D)
(8-10) ft bgs 5.32 ()
(0.5-1) ft bgs 9.28 [
(1-2) ft bgs 3.49 @
(2-4) ft bgs 1.12 @
SJSB021 (46) fLbs Tac ® 8.84 ®
(6-8) ft bgs 8.99 @
(8-10) ft bgs 26.7 @
(0.5-1) ft bgs 4.58 )
(1-2) ft bgs 6.64 L)
(2-4) ft bgs 11.6 )
SJSB022 (46) fLbs Ste ® 5.77 ®
(6-8) ft bgs 2.08 ()
(8-10) ft bgs 1.14 [
(0-0.5) ft bgs 36.9 )
(0.5-1) ft bgs 36.8 [
(1-2) ft bgs 303.2 @
SJSB023 (2-4) ft bgs 2381 [ ] 5572.69 ]
(4-6) ft bgs 35465.9 @
(6-8) ft bgs 3315 o
(8-10) ft bgs 453.5 ®
(0.5-1) ft bgs 14.1 o
(1-2) ft bgs 3 )
(2-4) ft bgs 79.4 ()
SJSB024 (46) LS 753 ® 72.53 ®
(6-8) ft bgs 64.4 ()
(8-10) ft bgs 1.96 [
(0.5-1) ft bgs 6.74 @
(1-2) ft bgs 2.1 @
(2-4) ft bgs 717.4 [ ]
SJSB025 (26) fLbas 5ot ® 474.03 ®
(6-8) ft bgs 65.4 L)
(8-10) ft bgs 0.5517 )
(0-0.5) ft bgs 11.2 @
(0.5-1) ft bgs 21.1 ()
(1-2) ft bgs 23.5 @
SJSB026 (2-4) ft bgs 22 ® 88.67 ®
(4-5) ft bgs 194.6 [
(6-8) ft bgs 324.8 @
(8-10) ft bgs 23.5 [
(0-0.5) ft bgs 20.8 @
(0.5-1) ft bgs 14.9 )
(1-2) ft bgs 9.05 L)
SJSB027 (2-4) ft bgs 4.43 ) 8.08 ®
(4-5) ft bgs 0.524 L)
(7-8) ft bgs 4.37 @
(8-10) ft bgs 2.47 )
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GHD 11187072 (12)

Sample Interval Results

Table 4

Preliminary 30% Remedial Design - Southern Impoundment

San Jacinto River Waste Pits Site

Harris County, Texas

Total WHO Dioxin TEQ
Sample Location Sample Depth (Human/Mammal) (ND=0.5) DWA (ng/kg)
(ng/kg)
First Phase Pre-Design Investigation

(0-2) ft bgs 35.3 ()
(2-4) ft bgs 13.1 @

SJSB008-S1 (4-6) ft bgs 115 ) 5236.88 ®
(6-8) ft bgs 25300 [
(8-10) ft bgs 721 @
(0-2) ft bgs 18.1 )
(2-4) ft bgs 17 [ ]

SJSB008-S2 (4-6) ft bgs 33.8 ) 9821.70 ®
(6-8) ft bgs 39.6 L)
(8-10) ft bgs 49000 @
(0-2) ft bgs 28.2 @
(2-4) ft bgs 6.75 ()

SJSB012-N1 (4-6) ft bgs 37.2 @ 236.83 @
(6-8) ft bgs 707 [ ]
(8-10) ft bgs 405 [
(0-2) ft bgs 14.8 @
(2-4) ft bgs 9.65 @

SJSBO12-N2 (4-6) ft bgs 41.6 ) 5593.21 ()
(6-8) ft bgs 15700 o
(8-10) ft bgs 12200 @
(0-2) ft bgs 23.4 )
(4-6) ft bgs 4410 )

SJSBO12-W1 (6.8) fLbs 450 ° 2224.10 ®
(8-10) ft bgs 3.01 [
(0-2) ft bgs 15.2 )
(2-4) ft bgs 3.65 @

SJSBO012-W?2 (4-6) ft bgs 18000 @ 3608.22 ®
(6-8) ft bgs 15.9 @
(8-10) ft bgs 6.36 L)
(0-2) ft bgs 7.43 )
(2-4) ft bgs 609 [ ]

SJSB019-E1 (4-6) ft bgs 48.4 ) 44892.97 )
(6-8) ft bgs 206000 [
(8-10) ft bgs 17800 [ )
(0-2) ft bgs 25.8 @
(2-4) ft bgs 47.4 [ ]

SJSB019-E2 (4-6) ft bgs 5010 [ ] 1022.50 (]
(6-8) ft bgs 18.3 @
(8-10) ft bgs 11 @
(0-2) ft bgs 14.6 @
(2-4) ft bgs 48.7 )

SJSB019-N1 (4-6) ft bgs 5720 ) 9884.36 ®
(6-8) ft bgs 43600 o
(8-10) ft bgs 38.5 [
(0-2) ft bgs 10.6 ()
(2-4) ft bgs 220 @

SJSB019-N2 (4-6) ft bgs 199000 ® 42258.70 ®
(6-8) ft bgs 12000 [
(8-10) ft bgs 62.9 @
(0-2) ft bgs 16.1 @
(2-4) ft bgs 471 [ ]

SJSB019-S1 (4-6) ft bgs 187000 @ 37711.42 ]
(6-8) ft bgs 678 @
(8-10) ft bgs 392 o
(0-2) ft bgs 393 [ ]
(2-4) ft bgs 14.6 ()

SJSB019-S2 (4-6) ft bgs 9.63 ) 127.01 ®
(6-8) ft bgs 198 ()
(8-10) ft bgs 19.8 [
(0-2) ft bgs 58 @
(2-4) ft bgs 20800 [

SJSB019-W1 (4-6) ft bgs 115000 o 27407.24 ®
(6-8) ft bgs 1160 o
(8-10) ft bgs 18.2 L)
(0-2) ft bgs 65.8 )
(2-4) ft bgs 14.6 L)

SJSB019-W2 (4-6) ft bgs 2.29 ) 17.87 ®
(6-8) ft bgs 4.04 @
(8-10) ft bgs 2.62 ()
(0-2) ft bgs 130 @
(2-4) ft bgs 481 @

SJSB023-E1 (4-6) ft bgs 1250 [ ] 415.16 ]
(6-8) ft bgs 203 @
(8-10) ft bgs 11.8 )
(0-2) ft bgs 111 [ ]
(2-4) ft bgs 260 [ )

SJSB023-E2 (4-6) ft bgs 9.6 ) 79.61 ®
(6-8) ft bgs 6.94 @
(8-10) ft bgs 10.5 ®
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GHD 11187072 (12)

Table 4

Sample Interval Results

San Jacinto River Waste Pits Site

Harris County, Texas

Preliminary 30% Remedial Design - Southern Impoundment

Total WHO Dioxin TEQ
Sample Location Sample Depth (Human/Mammal) (ND=0.5) DWA (ng/kg)
(ng/kg)

(0-2) ft bgs 46.7 [ ]
(2-4) ft bgs 3880 [ )

SJSB023-N1 (4-6) ft bgs 88300 [ ] 18594.18 @
(6-8) ft bgs 709 [ )
(8-10) ft bgs 35.2 [
(0-2) ft bgs 28.6 @
(2-4) ft bgs 141 )

SJSB023-N2 (4-6) ft bgs 4.43 ) 36.69 ®
(6-8) ft bgs 4.63 )
(8-10) ft bgs 4.81 L)
(0-2) ft bgs 1570 @
(2-4) ft bgs 47800 [

SJSB023-S1 (4-6) ft bgs 35800 [ ) 17098.20 o
(6-8) ft bgs 139 @
(8-10) ft bgs 182 @
(0-2) ft bgs 13700 [
(2-4) ft bgs 47700 @

SJSB023-S2 (4-6) ft bgs 213 ) 12338.58 ]
(6-8) ft bgs 47 @
(8-10) ft bgs 32.9 )
(0-2) ft bgs 8110 ®
(2-4) ft bgs 71300 o

SJSB023-W1 (5-6) ft bgs 63500 ) 24713.31 ®
(6-8) ft bgs 26.8 ()
(8-10) ft bgs 23.1 [
(0-2) ft bgs 8600 ®
(2-4) ft bgs 16900 [

SJSB023-W?2 (4-6) ft bgs 1210 o 5346.29 ®
(6-8) ft bgs 18.4 @
(8-10) ft bgs 3.03 L)
(0-2) ft bgs 198 )
(2-4) ft bgs 16100 ®

SJSB025-N1 (4-6) ft bgs 6930 ® 5056.54 )
(6-8) ft bgs 1970 @
(8-10) ft bgs 84.7 ()
(0-2) ft bgs 26.1 @
(2-4) ft bgs 3770 @

SJSB025-N2 (4-6) ft bgs 10100 [ ] 3050.00 (]
(6-8) ft bgs 1320 @
(8-10) ft bgs 33.9 [
(0-2) ft bgs 145 @
(2-4) ft bgs 13500 o

SJSB025-S1 (5-6) ft bgs 84.8 ) 2809.96 ®
(6-8) ft bgs 318 [ )
(8-10) ft bgs 2.02 [ ]
(4-6) ft bgs 96.2 ()

SJSB025-S2 (6-8) ft bgs 2.03 D) 33.28 ®
(8-10) ft bgs 1.62 )
(0-2) ft bgs 17.1 @
(2-4) ft bgs 21.9 [ ]

SJSB039 (4-6) ft bgs 866 D) 1621.18 o
(6-8) ft bgs 7190 @
(8-10) ft bgs 10.9 1)
(0-2) ft bgs 23.9 L)
(2-4) ft bgs 33.9 @

SJSB040 (4-6) ft bgs 59.6 ) 418.72 ®
(6-8) ft bgs 76.2 ()
(8-10) ft bgs 1900 ®
(0-2) ft bgs 20.9 ()
(2-4) ft bgs 19500 [

SJSB041 (4-6) ft bgs 4320 ® 4797.72 )
(6-8) ft bgs 61.1 @
(8-10) ft bgs 86.6 @
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Sample Interval Results
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site

GHD 11187072 (12)

Harris County, Texas

Total WHO Dioxin TEQ
Sample Location Sample Depth (Human/Mammal) (ND=0.5) DWA (ng/kg)
(ng/kg)
Second Phase Pre-Design Investigation

(0-2) ft bgs 9.45 ()
(2-4) ft bgs 1.67 @

SJSB059 (4-6) ft bgs 3.51 ) 211.25 ®
(6-8) ft bgs 1000.56 [
(8-10) ft bgs 41.07 @
(0-2) ft bgs 34.14 [
(2-4) ft bgs 10.41 [ ]

SJSB060 (4-6) ft bgs 3.74 ) 9627.88 ®
(6-8) ft bgs 47372.82 o
(8-10) ft bgs 718.27 o
(0-2) ft bgs 2.28 @
(2-4) ft bgs 0.92 ()

SJSB060-C1 (4-6) ft bgs 14.74 @ 2733.96 @
(6-8) ft bgs 12667.63 @
(8-10) ft bgs 984.25 [
(0-2) ft bgs 10.56 @
(2-4) ft bgs 29.52 [

SJSB060-C2 (4-6) ft bgs 21.89 ) 14.24 ®
(6-8) ft bgs 5.87 )
(8-10) ft bgs 3.35 ®
(0-2) ft bgs 3.26 )
(2-4) ft bgs 9.36 ®

SJSB060-C3 (4-6) ft bgs 0.84 ) 3.00 ®
(6-8) ft bgs 1.14 @
(8-10) ft bgs 0.38 )
(0-2) ft bgs 2.69 @
(2-4) ft bgs 8.43 @

SJSB061 (4-6) ft bgs 115.43 ) 378.45 ]
(6-8) ft bgs 1731.24 @
(8-10) ft bgs 34.47 1)
(0-2) ft bgs 35.12 L)
(2-4) ft bgs 114.2 @

SJSB061-C1 (4-6) ft bgs 515 ) 1032.30 ()
(6-8) ft bgs 4932.54 [ )
(8-10) ft bgs 28.16 [
(0-2) ft bgs 2.22 @
(2-4) ft bgs 2.54 @

SJSB061-C2 (4-6) ft bgs 11.67 ® 5.77 ®
(6-8) ft bgs 5.08 @
(8-10) ft bgs 7.32 @
(0-2) ft bgs 19.75 )
(2-4) ft bgs 13.71 [ ]

SJSB062 (4-6) ft bgs 3.69 ) 8.36 ®
(6-8) ft bgs 1.65 L)
(8-10) ft bgs 2.99 ()
(0-2) ft bgs 12.8 @
(2-4) ft bgs 31.03 )

SJSB063 (4-6) ft bgs 14.79 D) 17.10 ®
(6-8) ft bgs 22.45 @
(8-10) ft bgs 4.43 [
(0-2) ft bgs 6.83 @
(2-4) ft bgs 3.28 )

SJSB064 (4-6) ft bgs 18.23 [ 76.13 ®
(6-8) ft bgs 324.58 o
(8-10) ft bgs 27.71 )
(0-2) ft bgs 193.94 ()
(2-4) ft bgs 5060.31 ®

SJSB065 (4-6) ft bgs 4133.15 D) 1879.79 ®
(6-8) ft bgs 10.64 [
(8-10) ft bgs (DUP) 0.89 )
(0-2) ft bgs 824.56 [
(2-4) ft bgs 2617.91 ®

SJSB065-C1 (4-6) ft bgs 1956.04 [ ] 1347.11 ]
(6-8) ft bgs 1333.93 ®
(8-10) ft bgs 3.13 1)
(0-2) ft bgs 261.55 ®
(2-4) ft bgs 63908.12 @

SJSB066 (4-6) ft bgs 290.83 ) 12897.36 ()
(6-8) ft bgs 23.18 ()
(8-10) ft bgs 3.14 [
(0-2) ft bgs 57.89 @
(2-4) ft bgs 110.38 [

SJSB066-C1 (4-6) ft bgs 14.08 ) 37.07 ®
(6-8) ft bgs 0.56 )
(8-10) ft bgs 2.44 L)




GHD 11187072 (12)

Sample Interval Results

Table 4

Preliminary 30% Remedial Design - Southern Impoundment

San Jacinto River Waste Pits Site

Harris County, Texas

Total WHO Dioxin TEQ
Sample Location Sample Depth (Human/Mammal) (ND=0.5) DWA (ng/kg)
(ng/kg)

(0-2) ft bgs 4.29 [ ]
(2-4) ft bgs 2172.12 [ )

SJSB067 (4-6) ft bgs 3.31 @ 436.57
(6-8) ft bgs 1.36 )
(8-10) ft bgs 1.77 @
(0-2) ft bgs 188.85 @
(2-4) ft bgs 1.66 )

SJSB067-C1 (4-6) ft bgs 0.73 L) 38.40
(6-8) ft bgs 0.37 )
(8-10) ft bgs 0.4 L)
(0-2) ft bgs 5.75 ()
(2-4) ft bgs 46 @

SJSB068-C1 (4-6) ft bgs 8.38 () 143.21
(6-8) ft bgs 639 @
(8-10) ft bgs 16.9 @
(0-2) ft bgs 79.26 @
(2-4) ft bgs 3.22 [ ]

SJSB069 (4-6) ft bgs 1.2 ) 17.21
(6-8) ft bgs 1.93 @
(8-10) ft bgs 0.44 @

Notes:
ft bgs - feet below ground surface
DWA - Depth Weighted Average
ng/kg - nanograms per kilogram
(0] - Value is less than 240 ng/kg
[ ) - Value is equal to or greater than 240 ng/kg
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Table 5

Treatability Soil Characterization
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site

Harris County, Texas

Sample Location: SITS-01 SITS-02 SITS-03
Sample Identification: Units 1187072-SITS-01 | 1187072-SITS-02 | 1187072-SITS-03
Sample Date: 10/17/2019 10/17/2019 10/17/2019
Parameters
TCLP-Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) pa/L 7.7U 17J 9.5
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) pg/L 33U 58 U 30U
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) pa/L 6.0U 5.5J 1.8J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) pa/L 3.4U 6.6 J 5.0J
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) pa/L 7.6 U 58J 1.7U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) pg/L 3.1U 3.2J 16U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pa/L 16 U 11U 74U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) pa/L 3.2U 1.9U 15U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pa/L 46U 4.0J 1.3U
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) pa/L 2.3U 5.6J 10U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) pa/L 4.2 U 3.3J 1.2U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) pa/L 5.3U 1.4 U 1.2U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) pg/L 8.3U 1.8U 1.7U
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) pg/L 25U 49 10U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) pg/L 56U 15U 12U
2,3,7,8-Tetrachlorodibenzofuran (TCDF) pa/L 3.1U 6.8 J 5.9J
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) pg/L 34U 20U 19U
Total heptachlorodibenzofuran (HpCDF) pg/L 7.6 U 11J 1.8J
Total heptachlorodibenzo-p-dioxin (HpCDD) pa/L 11U 10J 5.0J
Total hexachlorodibenzofuran (HXCDF) pg/L 3.2U 14 J 16U
Total hexachlorodibenzo-p-dioxin (HxCDD) pa/L 30J 18J 74U
Total pentachlorodibenzofuran (PeCDF) pa/L 6.0U 15U 15U
Total pentachlorodibenzo-p-dioxin (PeCDD) pa/L 8.3U 1.8U 1.7U
Total tetrachlorodibenzofuran (TCDF) pa/L 3.1U 11J 9.0J
Total tetrachlorodibenzo-p-dioxin (TCDD) pa/L 4.4] 20U 19U
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) pa/L 0 2.96 0.661
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) pa/L 8.81 5.77 3.42
TCLP-Herbicides
2,4,5-TP (Silvex) mg/L 0.0030 U 0.0030 U 0.0030 U
2,4-Dichlorophenoxyacetic acid (2,4-D) mg/L 0.020 U 0.020 U 0.020 U
Dinoseb mg/L 0.038 U 0.038 U 0.038 U
TCLP-Metals
Arsenic mg/L 0.041 U 0.041 U 0.041 U
Barium mg/L 0.64 J 0.35J 1.2J
Cadmium mg/L 0.0028 U 0.0028 U 0.0028 U
Chromium mg/L 0.0078 U 0.0078 U 0.0078 U
Lead mg/L 0.029 UJ 0.029 UJ 0.029 UJ
Mercury mg/L 0.00010 U 0.00010 U 0.00010 U
Selenium mg/L 0.058 J 0.036 U 0.036 U
Silver mg/L 0.0085 UJ 0.0085 UJ 0.0085 UJ
TCLP- Polychlorinated biphenyls (PCBs)
Aroclor-1016 (PCB-1016) mg/L 0.00019 U 0.00019 U 0.00019 U
Aroclor-1221 (PCB-1221) mg/L 0.00022 U 0.00023 U 0.00022 U
Aroclor-1232 (PCB-1232) mg/L 0.00020 U 0.00021 U 0.00020 U
Aroclor-1242 (PCB-1242) mg/L 0.00036 U 0.00036 U 0.00036 U
Aroclor-1248 (PCB-1248) mg/L 0.00012 U 0.00012 U 0.00012 U
Aroclor-1254 (PCB-1254) mg/L 0.00037 U 0.00038 U 0.00037 U
Aroclor-1260 (PCB-1260) mg/L 0.00015 U 0.00016 U 0.00015 U
TCLP-Pesticides
4,4'-DDD mg/L 0.00021 U 0.00021 U 0.00021 U
4,4'-DDE mg/L 0.00012 U 0.00012 U 0.00012 U
4,4'-DDT mg/L 0.00012 U 0.00012 U 0.00012 U
Chlordane mg/L 0.0029 U 0.0029 U 0.0029 U
Dieldrin mg/L 0.00011 U 0.00011 U 0.00011 U
Endosulfan | mg/L 0.00027 U 0.00027 U 0.00027 U
Endosulfan || mg/L 0.00013 U 0.00013 U 0.00013 U
Endosulfan sulfate mg/L 0.00026 U 0.00026 U 0.00026 U
Endrin mg/L 0.000091 U 0.000091 U 0.000091 U
gamma-BHC (lindane) mg/L 0.00012 U 0.00012 U 0.00012 U
Heptachlor mg/L 0.00018 U 0.00018 U 0.00018 U
Heptachlor epoxide mg/L 0.00014 U 0.00014 U 0.00014 U
Methoxychlor mg/L 0.00031 U 0.00031 U 0.00031 U
Mirex mg/L 0.000084 U 0.000084 U 0.000084 U
Toxaphene mg/L 0.020 U 0.020 U 0.020 U
Glycols
2-Ethoxyethanol mg/L 25U 25U 25U
Ethylene glycol mg/L 19U 19U 19U
Ethylene glycol monomethyl ether (2-methyoxyethanol) mg/L 24U 24U 24U

Page 1 of 2



GHD 11187072 (12)

Table 5

Treatability Soil Characterization
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site

Harris County, Texas

Sample Location: SITS-01 SITS-02 SITS-03
Sample Identification: Units 1187072-SITS-01 | 1187072-SITS-02 | 1187072-SITS-03
Sample Date: 10/17/2019 10/17/2019 10/17/2019
Parameters

TCLP-Semi-Volatile Organic Compounds (SVOCs)
1,4-Dichlorobenzene mg/L 0.0045 U 0.0045 U 0.0045 U
2,4,5-Trichlorophenol mg/L 0.0079 U 0.0079 U 0.0079 U
2,4,6-Trichlorophenol mg/L 0.0095 U 0.0095 U 0.0095 U
2,4-Dinitrotoluene mg/L 0.0079 U 0.0079 U 0.0079 U
2-Methylphenol mg/L 0.0040 U 0.0040 U 0.0040 U
3&4-Methylphenol mg/L 0.0079 U 0.0079 U 0.0079 U
Hexachlorobenzene mg/L 0.0055 U 0.0055 U 0.0055 U
Hexachlorobutadiene mg/L 0.0084 U 0.0084 U 0.0084 U
Hexachloroethane mg/L 0.0040 U 0.0040 U 0.0040 U
Nitrobenzene mg/L 0.012 U 0.012 U 0.012 U
Pentachlorophenol mg/L 0.0075 U 0.0075 U 0.0075 U
Pyridine mg/L 0.0082 U 0.0082 U 0.0082 U

TCLP-Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane mg/L 0.16 U 0.16 U 0.16 U
1,1,1-Trichloroethane mg/L 0.10 U 0.10U 0.10U
1,1,2,2-Tetrachloroethane mg/L 0.12U 0.12 U 0.12 U
1,1,2-Trichloroethane mg/L 0.096 U 0.096 U 0.096 U
1,1-Dichloroethene mg/L 0.11 U 0.11 U 0.11 U
1,2,3-Trichloropropane mg/L 0.11 U 0.11U 0.11U
1,2-Dibromoethane (Ethylene dibromide) mg/L 0.11 U 0.11U 0.11 U
1,2-Dichloroethane mg/L 0.058 U 0.058 U 0.058 U
1,3-Dichloropropene mg/L 0.13 U 0.13 U 0.13 U
1,4-Dichlorobenzene mg/L 0.041 U 0.041 U 0.041 U
2-Butanone (Methyl ethyl ketone) (MEK) mg/L 0.12U 0.12U 0.12 U
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) mg/L 0.074 U 0.074 U 0.074 U
Acetone mg/L 0.13U 0.13 U 0.13 U
Acetonitrile mg/L 20U 20U 2.0U
Acrylonitrile mg/L 13U 1.3U 13U
Benzene mg/L 0.079 U 0.079 U 0.079 U
Bromodichloromethane mg/L 0.094 U 0.094 U 0.094 U
Bromoform mg/L 0.10 U 0.10 U 0.10 U
Bromomethane (Methyl bromide) mg/L 0.18 U 0.18 U 0.18 U
Carbon disulfide mg/L 0.12U 0.12U 0.12U
Carbon tetrachloride mg/L 0.13 U 0.13U 0.13 U
Chlorobenzene mg/L 0.063 U 0.063 U 0.063 U
Chloroform (Trichloromethane) mg/L 0.085 U 0.085 U 0.085 U
Dichlorodifluoromethane (CFC-12) mg/L 0.12U 0.12U 0.12U
Ethylbenzene mg/L 0.086 U 0.086 U 0.086 U
Hexachlorobutadiene mg/L 0.073 U 0.073 U 0.073 U
Isobutanol (isobutyl alcohol) mg/L 3.6U 3.6U 3.6U
Methyl acrylonitrile mg/L 1.6 U 1.6 U 16U
Methylene chloride mg/L 0.15U 0.15U 0.15U
Styrene mg/L 0.053 U 0.053 U 0.053 U
Tetrachloroethene mg/L 0.080 U 0.080 U 0.080 U
Toluene mg/L 0.067 U 0.067 U 0.067 U
trans-1,3-Dichloropropene mg/L 0.069 U 0.069 U 0.069 U
Trichloroethene mg/L 0.060 U 0.060 U 0.060 U
Trichlorofluoromethane (CFC-11) mg/L 0.058 U 0.058 U 0.058 U
Vinyl chloride mg/L 0.15U 0.15U 0.15U
Xylenes (total) mg/L 0.17 U 0.17U 0.17 U

General Chemistry
Cyanide (total) mg/kg 1.2 1.2 0.35U
Free liquid none CNF CNF CNF
Ignitability Deg F 140 140 140
Percent solids % 61.0 61.8 74.4
pH, lab s.u. 9.6 10 7.9
Sulfide mg/kg 1200 850 16 J
Notes:

pg/L - picograms per Liter

mg/L - milligrams per Liter

mg/kg - milligrams per kilogram

Deg F - Degrees in Fahrenheit

S.u. - standard unit

TCLP - Toxicity Characteristic Leaching Procedure
CNF - Contains no free liquid

U - Not detected at the associated reporting limit.
J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.
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Table 6

Treatability Water Characterization
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Page 1 of 5

Sample Location: EXC-1 INF3 INF 3 CEFF FEFF Sl Contact - Initial
Sample Identification: Uniits Estimated Discharge| 11187072-091319-LL-EXC-1 INF 3 INF 4 1. CEFF FEFF 1 11187072-S.IMPD.CONTACT INITIAL
o Criteria ™2 North Impoundment Contact Water Contact Water - . South Impoundment
Sample Description: Excavation Seepage (Tank 1) (Tank 2) Clarified Effluent | Filtered Effluent Borehole Water
Dioxins/Furans
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) pg/L 100 5.8U 590 370 J- 6.4 U 55U 22000
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) pg/L 100 90J 15000 J+ 8800 J 44 U 44 U 310000
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) pg/L 50 6.9 U 880 J- 600 J- 29U 19U 2800
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) pa/L 50 41U 840 540 J- 49 6.7J 43000
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) pg/L 50 18U 320 240 J- 14U 13U 130
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) pg/L 50 19J 3100 2500 J- 3.9 1.6J 260
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pg/L 50 0.82 U 11U 49U 26U 0.83 U 69
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) pg/L 50 5.6J 790 650 J- 1.7 0.77U 120
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pg/L 50 0.83 U 30J 20 J- 1.6J 0.79 U 920
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) pg/L 50 0.68 U 53 40 J- 20U 0.52 U 11U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXxCDD) pa/L 50 0.74 U 18 J- 8.5 J- 14U 0.73 U 300
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) pg/L 50 11J 2100 1900 25J 15J 100
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) pg/L 50 11U 160 130 0.94 U 0.99 U 32J
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) pg/L 50 0.73U 93 73 J- 12U 0.52 U 38J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) pg/L 50 6.2J 1200 1100 0.65 U 0.63 U 73
2,3,7,8-Tetrachlorodibenzofuran (TCDF) pg/L 10 220 50000 46000 37 7.1J 3800
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) pg/L 10 61 18000 15000 13 3.2 1000
Total heptachlorodibenzofuran (HpCDF) pa/L 50 11J 1600 J 1100 J 4.3 1.9J 10000 J
Total heptachlorodibenzo-p-dioxin (HpCDD) pg/L 50 10J 2000 J 1300 J 8.2J 13J 88000 J
Total hexachlorodibenzofuran (HXCDF) pg/L 50 25 4600 J 3800 J 8.8J 1.6J 2900J
Total hexachlorodibenzo-p-dioxin (HXCDD) pg/L 50 0.83 U 260 J 180 J 5.6J 0.83 U 7400 J
Total pentachlorodibenzofuran (PeCDF) pg/L 50 26 J 5000 J 4600 J 2.5J 15J 860 J
Total pentachlorodibenzo-p-dioxin (PeCDD) pg/L 50 1.1U 190 J 160 J 0.94 U 0.99 U 430 J
Total tetrachlorodibenzofuran (TCDF) pg/L 10 390 J 100000 J 100000 J 68 J 11J 6000 J
Total tetrachlorodibenzo-p-dioxin (TCDD) pa/L 10 66 J 20000 J 16000 J 13J 3.2 1200 J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0) pg/L 87.7 24000 20500 17.5 4.18 2170
Total WHO Dioxin TEQ(Human/Mammal)(ND=0.5) pg/L 88.5 24000 20500 18.5 5.00 2170
Dioxins/Furans (dissolved)
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) (dissolved) pg/L 100 2.1U 170 11U 13J 22 J --
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) (dissolved) | pg/L 100 17 UJ 5400 J+ 280 J+ 21U 29U --
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) (dissolved) pg/L 50 3.6J 240 12J 251 6.0J --
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) (dissolved) | pg/L 50 11U 250 27J 2.4J 6.4 J --
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) (dissolved) pg/L 50 2.8J 88 49U 11U 49 --
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) (dissolved) pg/L 50 7.6J 750 31J 091U 3.1J --
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXxCDD) (dissolved) pg/L 50 1.2U 4.6 U 3.1U 2.9J 49J --
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) (dissolved) pg/L 50 2.7J 190 9.8J 0.89 U 3.5J --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) (dissolved) pg/L 50 1.2U 6.7J 2.1J 11U 4.4 --
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) (dissolved) pg/L 50 20U 14J 4.8 U 1.9J 3.8J --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) (dissolved) pg/L 50 11U 5.7J 1.7U 0.97 U 4.8J --
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) (dissolved) pg/L 50 3.4U 450 20J 1.2U 3.2 --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) (dissolved) pg/L 50 16U 40 J 3.0J 3.1J 4.6 --
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) (dissolved) pa/L 50 0.71 U 23 2.8 U 15J 3.0J --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) (dissolved) pg/L 50 17U 250 11J 12U 13U --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) (dissolved) pg/L 10 21 11000 540 2.7 11U --
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) (dissolved) pg/L 10 7.1J 3800 150 11U 16U --
Total heptachlorodibenzofuran (HpCDF) (dissolved) pg/L 50 6.4J 430 J 20J 25J 119 --
Total heptachlorodibenzo-p-dioxin (HpCDD) (dissolved) pg/L 50 11U 630 J 51 2.4] 6.4J --
Total hexachlorodibenzofuran (HXCDF) (dissolved) pg/L 50 12J 1100J 48 J 3.4 13J --
Total hexachlorodibenzo-p-dioxin (HXCDD) (dissolved) pa/L 50 1.2U 74 ) 6.9J 2.9J 14) --
Total pentachlorodibenzofuran (PeCDF) (dissolved) pg/L 50 3.4J 1100 J 44 ] 13U 3.2J -
Total pentachlorodibenzo-p-dioxin (PeCDD) (dissolved) pg/L 50 16U 51J 3.0J 4.4 4.6J --
Total tetrachlorodibenzofuran (TCDF) (dissolved) pg/L 10 39J 21000 J 920 J 2.7J 11U --
Total tetrachlorodibenzo-p-dioxin (TCDD) (dissolved) pg/L 10 7.1J 4000 J 170 11U 16U --
Herbicides
2,4,5-TP (Silvex) ug/L NL 0.020 U -- -- -- -- --
2,4-Dichlorophenoxyacetic acid (2,4-D) ug/L NL 0.040 U -- -- -- -- --
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Table 6 Page 2 of 5
Treatability Water Characterization
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Sample Location: EXC-1 INF3 INF 3 CEFF FEFF Sl Contact - Initial
Sample Identification: Uniits Estimated Discharge| 11187072-091319-LL-EXC-1 INF 3 INF 4 1. CEFF FEFF 1 11187072-S.IMPD.CONTACT INITIAL
o Criteria ™2 North Impoundment Contact Water Contact Water - . South Impoundment
Sample Description: Excavation Seepage (Tank 1) (Tank 2) Clarified Effluent | Filtered Effluent Borehole Water
Metals
Aluminum mg/L NL - -- -- -- -- 320
Antimony mg/L 25.623 0.0039 U 0.0039 U 0.0039 U 0.0039 U 0.0039 U 0.049J
Arsenic mg/L 0.164 0.089 0.026 0.023 0.0029 U 0.0029 U 0.16
Barium mg/L N/A 2.1 1.1 0.96 0.29 0.28 2.8
Beryllium mg/L NL 0.00042 U 0.0074 0.0062 0.00042 U 0.00042 U 0.0098
Boron mg/L NL 1.1 0.26 0.25 0.21 0.20 --
Cadmium mg/L 0.0439 0.00080 J 0.0028 J 0.0025J 0.00040 J 0.00028 U 0.019
Calcium mg/L NL 250 130 120 55 53 1500
Chromium mg/L 0.389 0.0017J 0.12 0.11 0.0016 U 0.0016 U 0.90J
Cobalt mg/L NL 0.0066 J 0.051 0.043 0.00040 J 0.00031 U 0.094
Copper mg/L 0.0167 0.0081 U 0.11 0.093 0.0081 U 0.0081 U 1.2
Iron mg/L NL 13 110 88 0.29J 0.13J 590
Lead mg/L 0.107 0.0022 U 0.12 0.098 0.0022 U 0.0022 U 3.4
Magnesium mg/L NL 250 58 54 33 31 70
Manganese mg/L NL 2.7 1.1 1.0 0.088 0.029 9.3
Mercury mg/L 0.000598 -- -- -- -- -- 0.011
Mercury ng/L 598 -- 28 J 6.3J 18J 2.5 --
Mercury ug/L 0.10 U -- -- -- -- --
Molybdenum mg/L NL 0.0068 J 0.0084 J 0.0090J 0.010 0.010 0.14J
Nickel mg/L 0.103 0.0036 J 0.095 0.081 0.0021J 0.0020J 0.27J
Phosphorus mg/L NL - -- -- -- -- 7.8
Potassium mg/L NL 27 25 23 12 12 90
Selenium mg/L 0.619 0.0029 U 0.0029 U 0.0029 U 0.0029 U 0.0029 U 0.018 J
Silver mg/L 0.00493 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0046 J
Sodium mg/L NL 2400 340 350 350 360 150
Strontium mg/L NL 2.5 0.84 0.79 0.48 0.46 3.9
Thallium mg/L 0.5 0.00014 U 0.0042 U 0.0042 U 0.0042 U 0.026 U 0.0090 UJ
Tin mg/L NL 0.00059 U 0.0048J 0.0057 J 0.00059 U 0.00059 U --
Titanium mg/L NL 0.0077 J 0.23 0.22 0.0011J 0.00070J --
Vanadium mg/L NL 0.00047 U 0.20 0.17 0.0036 J 0.0028 J 0.51
Zinc mg/L 0.165 0.031 0.40 0.36 0.045 0.036 9.7
Metals (dissolved)
Aluminum (dissolved) mg/L NL -- -- -- 0.048 U 0.048 U 0.22
Antimony (dissolved) mg/L 25.623 0.0039 U 0.0039 U 0.0039 U 0.0098 U 0.0098 U 0.015J
Arsenic (dissolved) mg/L 0.164 0.037 0.014 0.0041J 0.012 U 0.012 U 0.012U
Barium (dissolved) mg/L N/A 1.9 0.55 0.30 0.30 0.32 0.12
Beryllium (dissolved) mg/L NL 0.00042 U 0.0026 J 0.00042 U 0.00030 U 0.00030 U 0.00030 U
Boron (dissolved) mg/L NL 1.1 0.22 0.20 -- -- --
Cadmium (dissolved) mg/L 0.0439 0.00080 J 0.0013J 0.00040J 0.00050 U 0.00050 U 0.00050 U
Calcium (dissolved) mg/L NL 240 67 55 59 57 79
Chromium (dissolved) mg/L 0.389 0.0016 U 0.048 0.0039 J 0.0012 U 0.0012 U 0.0012 U
Cobalt (dissolved) mg/L NL 0.0064 J 0.017 0.0012J 0.0030 U 0.0030 U 0.0030 U
Copper (dissolved) mg/L 0.0167 0.0081 U 0.036 0.0081 U 0.0072J 0.0053J 0.013
Iron (dissolved) mg/L NL 0.12J 40 2.9 0.056 J 0.020 U 0.20
Lead (dissolved) mg/L 0.107 0.0022 U 0.037 0.0022 U 0.0025 U 0.0025 U 0.0047 J
Magnesium (dissolved) mg/L NL 250 42 32 32 31 24
Manganese (dissolved) mg/L NL 2.6 0.34 0.035 0.064 0.028 0.0047J
Mercury (dissolved) mg/L 0.000598 - -- -- -- -- 0.00010 U
Mercury (dissolved) ng/L 598 -- -- 22 ) 1.7 1.7 --
Mercury (dissolved) ug/L 0.598 0.10U -- -- -- -- --
Molybdenum (dissolved) mg/L NL 0.011 0.0084 J 0.010 0.010J 0.0096 J 0.052
Nickel (dissolved) mg/L 0.103 0.0050 J 0.033 0.0030J 0.0024 U 0.0024 U 0.0062
Phosphorus (dissolved) mg/L NL - -- -- 0.050 U 0.050 U 0.091J
Potassium (dissolved) mg/L NL 27 17 13 14 13 43
Selenium (dissolved) mg/L 0.619 0.0029 U 0.0029 U 0.0029 U 0.013 U 0.013 U 0.013 UJ
Silver (dissolved) mg/L 0.00493 0.0013 U 0.0013 U 0.0013 U 0.00084 U 0.00084 U 0.00084 U
Sodium (dissolved) mg/L NL 2400 340 350 330 330 140
Strontium (dissolved) mg/L NL 2.4 0.57 0.47 0.51 0.49 0.53
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Table 6

Treatability Water Characterization

San Jacinto River Waste Pits Site
Harris County, Texas

Preliminary 30% Remedial Design - Southern Impoundment

Page 3 of 5

Sample Location: EXC-1 INF3 INF 3 CEFF FEFF Sl Contact - Initial
Sample Identification: Uniits Estimated Discharge| 11187072-091319-LL-EXC-1 INF 3 INF 4 1. CEFF FEFF 1 11187072-S.IMPD.CONTACT INITIAL
o Criteria ™2 North Impoundment Contact Water Contact Water - . South Impoundment
Sample Description: Excavation Seepage (Tank 1) (Tank 2) Clarified Effluent | Filtered Effluent Borehole Water
Thallium (dissolved) mg/L 0.5 0.00014 U 0.0042 U 0.0042 U 0.0090 U 0.0090 U 0.0090 U
Tin (dissolved) mg/L NL 0.0014 J 0.0012J 0.00059 U -~ -~ --
Titanium (dissolved) mg/L NL 0.0022 J 0.17 0.025 -- -- --
Vanadium (dissolved) mg/L NL 0.00047 U 0.086 0.012 0.0038J 0.0035J 0.0019 U
Zinc (dissolved) mg/L 0.165 0.015U 0.15 0.026 J 0.012 0.014 0.14
Polychlorinated biphenyl (PCBs)
Aroclor-1016 (PCB-1016) ug/L NL 0.56 U - -- - - 0.19U
Aroclor-1221 (PCB-1221) ug/L NL 0.46 U - - - - 0.23 U
Aroclor-1232 (PCB-1232) ug/L NL 0.13U -- -- -- -- 0.21 U
Aroclor-1242 (PCB-1242) ug/L NL 0.17U -- -- - - 0.37 U
Aroclor-1248 (PCB-1248) ug/L NL 0.21 U - - - - 0.12U
Aroclor-1254 (PCB-1254) ug/L NL 0.15U -- -- -- -- 0.38 U
Aroclor-1260 (PCB-1260) ug/L NL 0.35U -- -- -- -- 0.16 U
Polychlorinated biphenyl (PCBs) (dissolved)
Aroclor-1016 (PCB-1016) (dissolved) ug/L NL 0.64 U -- -- -- -- --
Aroclor-1221 (PCB-1221) (dissolved) ug/L NL 0.52 U -- -- -- -- --
Aroclor-1232 (PCB-1232) (dissolved) ug/L NL 0.14 U -- -- -- -- --
Aroclor-1242 (PCB-1242) (dissolved) ug/L NL 0.19U -- -- -- -- --
Aroclor-1248 (PCB-1248) (dissolved) ug/L NL 0.24 U -- -- -- -- --
Aroclor-1254 (PCB-1254) (dissolved) ug/L NL 0.17 U -- -- -- -- --
Aroclor-1260 (PCB-1260) (dissolved) ug/L NL 0.40 U -- -- -- -- --
Pesticides
alpha-Chlordane ug/L NL 0.10U -- -- -- -- --
Chlordane ug/L NL 0.13U -- -- -- -- --
Endrin ug/L NL 0.015U -- -- -- -- --
gamma-BHC (lindane) ug/L NL 0.013 U -- -- -- -- --
gamma-Chlordane ug/L NL 0.015 U -- - -- -- -
Heptachlor ug/L NL 0.013 U -- -- -- -- --
Heptachlor epoxide ug/L NL 0.015U -- -- -- -- --
Hexachlorobenzene ug/L NL - -- -- -- -- --
Methoxychlor ug/L NL 0.019U -- -- -- -- --
Toxaphene ug/L NL 5.1U -- -- -- -- --
Semi-Volatile Organic Compounds (SVOCs)
2,2'-Oxybis(1-chloropropane) (bis(2-Chloroisopropyl) ether) ug/L NL -- -- -- -- -- 0.58 U
2,4,5-Trichlorophenol ug/L NL 4.4 U -- -- -- -- 0.61U
2,4,6-Trichlorophenol ug/L NL 3.5U -- -- -- -- 0.68 U
2,4-Dichlorophenol ug/L NL - -- -- -- -- 0.51U
2,4-Dimethylphenol ug/L NL -- -- -- -- -- 0.41 U
2,4-Dinitrophenol ug/L NL -- -- -- -- -- 15U
2,4-Dinitrotoluene ug/L NL 22U -- -- -- -- 0.51U
2,6-Dinitrotoluene ug/L NL 29U -- -- -- -- 0.60 U
2-Chloronaphthalene ug/L NL -- -- -- -- -- 0.59 U
2-Chlorophenol ug/L NL -- -- -- -- -- 0.64 U
2-Methylnaphthalene ug/L NL - -- -- -- -- 0.62 U
2-Methylphenol ug/L NL 15U -- -- -- -- 3.0U
2-Nitroaniline ug/L NL -- -- -- -- -- 5.5U
2-Nitrophenol ug/L NL - -- -- -- -- 0.61 U
3&4-Methylphenol ug/L NL 14U -- -- -- -- 3.7U
3,3'-Dichlorobenzidine ug/L NL -- -- -- -- -- 58U
3-Nitroaniline ug/L NL -- -- -- -- -- 0.67 U
4,6-Dinitro-2-methylphenol ug/L NL - -- - -- -- 15U
4-Bromophenyl phenyl ether ug/L NL -- -- -- -- -- 0.63 U
4-Chloro-3-methylphenol ug/L NL -- -- -- -- -- 0.61 U
4-Chloroaniline ug/L NL - -- -- -- -- 0.44 U
4-Chlorophenyl phenyl ether ug/L NL -- -- -- -- -- 0.61 U
4-Nitroaniline ug/L NL -- -- -- -- -- 0.58 U
4-Nitrophenol ug/L NL -- -- -- -- -- 14U
Acenaphthene ug/L NL - -- -- -- -- 0.65U
Acenaphthylene ug/L NL -- -- -- -- -- 0.65U
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Table 6

Treatability Water Characterization
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Page 4 of 5

Sample Location: EXC-1 INF3 INF 3 CEFF FEFF Sl Contact - Initial
Sample Identification: Uniits Estimated Discharge| 11187072-091319-LL-EXC-1 INF 3 INF 4 1. CEFF FEFF 1 11187072-S.IMPD.CONTACT INITIAL
o Criteria ™2 North Impoundment Contact Water Contact Water - . South Impoundment
Sample Description: Excavation Seepage (Tank 1) (Tank 2) Clarified Effluent | Filtered Effluent Borehole Water
Acetophenone ug/L NL -- -- -- -- -- 0.62 U
Anthracene ug/L NL - -- -- -- -- 0.49U
Atrazine ug/L NL -- -- -- -- -- 6.3 U
Benzaldehyde ug/L NL -- -- -- -- -- 11U
Benzo(a)anthracene ug/L NL -- -- -- -- -- 0.75 U
Benzo(a)pyrene ug/L NL - -- -- -- -- 0.53 U
Benzo(b)fluoranthene ug/L NL -- -- -- -- -- 0.97 U
Benzo(g,h,)perylene ug/L NL -- -- -- -- -- 0.69 U
Benzo(K)fluoranthene ug/L NL - -- -- -- -- 0.88 U
Biphenyl (1,1-Biphenyl) ug/L NL -- -- -- -- -- 0.59 U
bis(2-Chloroethoxy)methane ug/L NL -- -- -- -- -- 0.67 U
bis(2-Chloroethyl)ether ug/L NL -- -- -- -- -- 0.40 U
bis(2-Ethylhexyl)phthalate (DEHP) ug/L NL - -- - -- -- 62 U
Butyl benzylphthalate (BBP) ug/L NL -- -- -- -- -- 46U
Caprolactam ug/L NL -- -- -- -- -- 47U
Carbazole ug/L NL - -- -- -- -- 0.51U
Chrysene ug/L NL -- -- -- -- -- 0.81 U
Dibenz(a,h)anthracene ug/L NL -- -- -- -- -- 0.72 U
Dibenzofuran ug/L NL -- -- -- -- -- 0.73 U
Diethyl phthalate ug/L NL -- -- -- -- -- 5.7U
Dimethyl phthalate ug/L NL -- -- -- -- -- 0.56 U
Di-n-butylphthalate (DBP) ug/L NL -- -- -- -- -- 7.4 U
Di-n-octyl phthalate (DnOP) ug/L NL - -- -- -- -- 6.9U
Fluoranthene ug/L NL -- -- -- -- -- 0.60 U
Fluorene ug/L NL -- -- -- -- -- 0.69 U
Hexachlorobenzene ug/L NL 3.4U -- -- -- -- 0.56 U
Hexachlorobutadiene ug/L NL 27U -- - -- -- 0.69 U
Hexachlorocyclopentadiene ug/L NL -- -- -- -- -- 5.0U
Hexachloroethane ug/L NL 3.4U -- -- -- -- 0.62 U
Indeno(1,2,3-cd)pyrene ug/L NL - -- -- -- -- 0.85U
Isophorone ug/L NL -- -- -- -- -- 0.54 U
Naphthalene ug/L NL -- -- -- -- -- 0.59 U
Nitrobenzene ug/L NL 27U -- -- -- -- 50U
N-Nitrosodi-n-propylamine ug/L NL -- -- -- -- -- 0.71 U
N-Nitrosodiphenylamine ug/L NL -- -- -- -- -- 12U
Pentachlorophenol ug/L NL 3.3U -- -- -- -- 8.5U
Phenanthrene ug/L NL - -- -- -- -- 0.55 U
Phenol ug/L NL -- -- -- - - 49U
Pyrene ug/L NL -- -- -- -- -- 0.54U
Pyridine ug/L NL 2.3U -- -- -- -- 54U
Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane ug/L NL -- -- -- -- -- 25U
1,1,2-Trichloroethane ug/L NL -- -- -- -- -- 2.4 U
1,1-Dichloroethane ug/L NL - -- -- -- -- 18U
1,1-Dichloroethene ug/L NL 0.76 U -- -- -- -- 29U
1,2,4-Trichlorobenzene ug/L NL -- -- -- -- -- 3.7U
1,2-Dichlorobenzene ug/L NL - -- -- -- -- 20U
1,2-Dichloroethane ug/L NL 1.0U -- -- -- -- 15U
1,2-Dichloropropane ug/L NL -- -- -- -- -- 25U
1,3-Dichlorobenzene ug/L NL -- -- -- -- -- 16U
1,4-Dichlorobenzene ug/L NL 0.91U -- - -- -- 10U
2-Butanone (Methyl ethyl ketone) (MEK) ug/L NL 16U -- -- -- -- 29U
Benzene ug/L NL 0.56 U -- -- -- -- 20U
Bromodichloromethane ug/L NL - -- -- -- -- 24U
Bromoform ug/L NL -- -- -- -- -- 2.6 U
Carbon disulfide ug/L NL 1.7U -- -- -- -- --
Carbon tetrachloride ug/L NL 0.92 U -- -- -- -- 3.3U
Chlorobenzene ug/L NL 0.82 U -- -- -- -- 16U
Chloroethane ug/L NL -- -- -- -- -- 26U
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Treatability Water Characterization
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site

Harris County, Texas

Page 5 of 5

Sample Location: EXC-1 INF3 INF 3 CEFF FEFF Sl Contact - Initial
Sample Identification: Uniits Estimated Discharge| 11187072-091319-LL-EXC-1 INF 3 INF 4 1. CEFF FEFF 1 11187072-S.IMPD.CONTACT INITIAL
o Criteria ™2 North Impoundment Contact Water Contact Water - . South Impoundment
Sample Description: Excavation Seepage (Tank 1) (Tank 2) Clarified Effluent | Filtered Effluent Borehole Water
Chloroform (Trichloromethane) ug/L NL 0.82 U -- -- -- -- 21U
cis-1,2-Dichloroethene ug/L NL - -- -- -- -- 16U
cis-1,3-Dichloropropene ug/L NL -- -- -- -- -- 16U
Ethylbenzene ug/L NL -- -- -- -- -- 22U
Hexachlorobutadiene ug/L NL 1.2U -- -- -- -- --
mé&p-Xylenes ug/L NL 13U -- -- -- -- 19U
0-Xylene ug/L NL 0.93 U -- -- -- -- 24U
Tetrachloroethene ug/L NL 1.2U -- -- -- -- 20U
Toluene ug/L NL - -- -- -- -- 17U
trans-1,2-Dichloroethene ug/L NL -- -- -- -- -- 25U
trans-1,3-Dichloropropene ug/L NL -- -- -- -- -- 1.7U
Trichloroethene ug/L NL 16U -- -- -- -- 15U
Vinyl chloride ug/L NL 0.85U -- - -- -- 3.7U
Xylenes (total) ug/L NL 20U -- -- -- -- 4.3 U
General Chemistry
Alkalinity (as CaCO3 pH=4.5) mg/L NL - -- -- -- -- --
Alkalinity, bicarbonate mg/L NL 1000 190 J 170J 160 J 140 --
Alkalinity, carbonate mg/L NL 20U 20 UJ 20 UJ 20 UJ 20U --
Alkalinity, total (as CaCO3) mg/L NL 1000 190 J 170J 160 J 140 --
Ammonia-N mg/L NL 7.1 0.073J 0.23 0.067 U 0.067 U 2.6
Biochemical oxygen demand (BOD) mg/L NL 10U -- -- -- -- --
Bromide mg/L NL 9.9 0.12J 0.15J 0.20J 0.30J --
Chemical oxygen demand (COD) mg/L NL 82 170 310 27 16 93
Chloride mg/L NL 4200 540 500 480 820 --
Cyanide (total) ug/L NL 3.1U -- -- -- -- --
Ferrous iron mg/L NL 0.016 UJ -- -- -- -- --
Fluoride mg/L NL -- 1.2U 0.26 J 0.34 0.060 UJ --
Hydrogen sulfide mg/L NL 0.048 U -- -- -- -- --
Nitrate (as N) mg/L NL 0.025 U R R R R --
Nitrite (as N) mg/L NL 0.030 U R R R R --
Oil and grease (HEM), total mg/L NL -- 2.0J 2.1J -- -- --
Oil and grease (SGT HEM), non-polar material mg/L NL -- 10U 10U -- -- --
pH, lab S.u. NL 6.9J 8.2J 7.9 7.7 7.8 7.7
Phosphorus mg/L NL 0.031J 1.1 0.25 0.066 0.095 --
Phosphorus, total (as PO4) mg/L NL 0.095J 3.3 0.77 0.20 0.29 --
Sulfate mg/L NL 6.5 37 36 19U 62 --
Sulfide mg/L NL 0.045U 0.57 0.061 0.0090 U 0.0090 U --
TOC average duplicates mg/L NL -- -- -- -- -- 36
Total dissolved solids (TDS) mg/L NL 8800 980 1100 1300 1300 50U
Total organic carbon (TOC) mg/L NL 24 17J 9.2J 5.0J 4.3J --
Total suspended solids (TSS) mg/L 30 240 3500 4600 11 2.2 --

Notes:
-- Data not available
NL - No discharge limit expected

! Per an EPA email dated February 18, 2020, compliance with the Texas Surface Water Quality Standards will be determined using the minimum level of the EPA approved
method (1613B), cited in 40 CFR Part 136, in sampling of dioxin concentrations for surface water discharges during the site remedial action.

? Estimated discharge criteria were calculated for all parameters except dioxins and furans utilizing the TCEQ model, TEXTOX MENU # 5 for bays or wide tidal rivers.

Samples shown in italics were not filtered with 0.45 micron filter and are not directly comparable to other filtered results.

pg/L - picograms per Liter
mg/L - milligrams per Liter
ug/L - micrograms per Liter
S.u. - standard unit

U - Not detected at the associated reporting limit.

J - Estimated concentration.

UJ - Not detected; associated reporting limit is estimated.

R - Rejected.

J- - Estimated concentration, result may be biased low
J+ - Estimated concentration, result may be biased high.
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Table 7 Page 1 of 1
Treatability Particle Size Analysis by Filtration
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas
Filter Size:| | .. Minimum Level of EPA 100 ym 10 um 1 pm 0.45 ym 0.1 um
Sample Identification: Method 1613B* 11187072-Filter Test-1 [ 11187072-Filter Test-3 | 11187072-Filter Test-4 | 11187072-Filter Test-5 | 11187072-Filter Test-6
Dioxins/Furans
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) pa/L 10 800 270 3.6J <0.76 <0.65
2,3,7,8-Tetrachlorodibenzofuran (TCDF) pg/L 10 2500 820 8.7J 1.6J 0.93J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) pa/L 50 9.4J 4.2 ] <0.92 <1 <1.2
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) pa/L 50 100 39J <0.53 <0.6 <0.64
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) pa/L 50 59 22J <0.56 <0.57 <0.66
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) pg/L 50 <2.7 <1.7 <2 <1.9 <1.9
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) pa/L 50 <2.7 <0.84 <0.45 <0.62 <1.3
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) pa/L 50 <2.3 <0.60 <0.71 <0.57 <1.5
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) pa/L 50 210 74 <1.1 <0.6 <1.2
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) pa/L 50 53 20J <0.44 <1.2 <0.86
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) pa/L 50 <4.5 <2.1 <0.67 <0.75 <1.1
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) pa/L 50 7.0J <2.8 <0.36 <0.94 <0.47
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) pg/L 50 75 30J <1.7 <0.53 <1.4
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) pa/L 50 84 30J <0.75 <1.1 <1.2
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) pa/L 50 28J 11 <0.87 <0.47 <0.47
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) pg/L 100 1900 850 <12 <4 <4.6
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) pa/L 100 61J <24 <0.9 <1.9 <1.8
Total tetrachlorodibenzo-p-dioxin (TCDD) pa/L - 860 J 290 J 5J <0.76 <0.65
Total tetrachlorodibenzofuran (TCDF) pa/L - 4200 J 1400 J 13J 1.6J 0.93J
Total pentachlorodibenzo-p-dioxin (PeCDD) pa/L - 9.4J 4.2 7] <0.92 <1 <1.2
Total pentachlorodibenzofuran (PeCDF) pa/L - 250 J 91J <0.56 <0.69 <0.66
Total hexachlorodibenzo-p-dioxin (HxCDD) pa/L - 27J 75J 2.7J 25J 4.6
Total hexachlorodibenzofuran (HXCDF) pa/L - 310J 110J 1.8J 2.9J 3.2
Total heptachlorodibenzo-p-dioxin (HpCDD) pa/L - 190 J 78 J 3.9J <0.53 2.3
Total heptachlorodibenzofuran (HpCDF) pa/L - 140 J 52J 1.6J 1.1J 1.2J
Total WHO Dioxin TEQ(Human/Mammal)(ND=0)* pg/L - 1109.56 374.34 0 0 0
General Chemistry

Amount of Solids Removed By Filtering mg/L | 9.53 1355 | 2744 342 3.27 0.05

Notes:

! Per an EPA e-mail dated February 18, 2020, compliance with the Texas Surface Water Quality Standards will be determined using the minimum level of the EPA approved method (1613B), cited in 40 CFR Part
136, in sampling of dioxin concentrations for surface water discharges during the site remedial action.
*The reported value of zero (0) is based on the following conditions: 1) the analytical method used had a method detection level as sensitive as the ML and 2) the analytical results contained no detectable levels
above the specified ML. This methodology is consistent with current Texas Pollutant Discharge Elimination System permit requirements.
< indicates that the result is less than the associated value.

J - Estimated concentration.
pg/L - picograms per Liter
mg/L - milligrams per Liter
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Table 8

Applicable or Relevant and Appropriate Requirements (ARAR)
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Media/Topic

Status, Regulations, Standards, or Requirements

Citations or References

Description

Comment

Surface Water

Clean Water Act (CWA): Criteria and standards for
imposing technology- based treatment requirements
under § 402

33 U.S.C. § 1342; 40 CFR Part 125 Subpart A

Both on-site and off-site discharges from CERCLA sites to surface waters are required to meet the substantive CWA
(National Pollutant Discharge Elimination System) NPDES requirements (USEPA 1988).

On-site discharges to surface water must comply with the substantive technical requirements of the CWA but do not require a permit
(USEPA 1988). Off-site discharges to a Publicly Owned Treatment Work (POTW) would be regulated under the conditions of a NPDES
permit (USEPA 1988).

Water that is generated during removal activities in the Southern Impoundment will be treated and discharged to the San Jacinto River
(Segment 1005), unless a determination is made later in the design process to connect to a POTW. The discharge location will be onsite,
so only the substantive requirements of an NPDES permit, but not an NPDES permit, will be required.

Water quality-based effluent limitations using TexTox menu # 5 for bay or wide tidal river were calculated and considered for the water
treatment design. Development of the treatment system discharge limits are discussed further below.

Surface Water

CWA: Sections 303 and 304: Federal Water Quality
Criteria

33 U.S.C. §81313 and 1314
(304(a) list at date of ROD)

Under 8303 (33 U.S.C. §1313), individual states have established water quality standards to protect existing and
attainable uses (USEPA 1988). CWA 8301(b)(1)(C) requires that pollutants contained in direct discharges be controlled
beyond BCT/BAT equivalents (USEPA 1988).

CERCLA 8121(d)(2)(B)(i) establishes conditions under which water quality criteria, which were developed by USEPA as
guidance for states to establish location-specific water quality standards, are to be considered relevant and appropriate.
Two kinds of water quality criteria have been developed under CWA 8304 (33 U.S.C. §1314): one for protection of
human health, and another for protection of aquatic life. These requirements include establishment of total maximum daily
loads (TMDL).

Per the 2020 Texas Integrated Report - Texas 303(d) list, San Jacinto River Segment 1005 is classified as impaired body of water for
dioxin and PCBs in edible tissues as category 5; therefore It is suitable for development of a TMDL. A TMDL for dioxin and PCBs in
edible tissues for San Jacinto River Segment 1005 has not been developed yet.

The Texas Surface Water Quality Standard (TSWQS) for dioxins is applicable for surface water discharge from the Southern
Impoundment, in accordance with EPA's February 18, 2020, which states that:

"EPA has determined that compliance with the TSWQS ARAR will be attained as follows:

- The state surface water quality standard for Dioxins/Furans is 7.97 x 10-8 ug/L [0.0797 pg/L] (as TCDD equivalents);

- Compliance with the TSWQS will be determined by using minimum level of the EPA approved method (1613B), cited in 40 CFR Part
136 (GUIDELINES ESTABLISHING TEST PROCEDURES FOR THE ANALYSIS OF

POLLUTANTS), in sampling of surface water discharges during the site remedial action.

- If an effluent sample analyzed for dioxin is below the minimum level using the EPA approved method, the sample result would be
identified as non-detect and the discharge would be determined to be in compliance with the ARAR.

This approach is consistent with the state’s guidance and other permits issued by TCEQ. EPA’s determination is contingent on the
water treatment facility using a 1 micron final filtration step in the water treatment process."

Surface Water

Clean Water Act (CWA): Section 307(b): Pretreatment
standards

33 U.S.C. §1317(b)

CERCLA 8121(e) states that no Federal, state, or local permit for direct discharges is required for the portion of any
removal or remedial action conducted entirely on-site (the aerial extent of contamination and all suitable areas in close
proximity to the contamination necessary for implementation of the response action) (USEPA 1988).

If off-site discharges from a CERCLA response activity were to enter receiving waters directly or indirectly, through treatment at a POTW,
they must comply with applicable Federal, State, and Local substantive requirements and formal administrative permitting requirements
(USEPA 1988).

If a determination is made to discharge to a POTW, the offsite discharges to a POTW will need to comply with pretreatment effluent
standards and will require a pretreatment permit.

Surface Water

Clean Water Act (CWA)

Section 401: Water Quality Certification
33U.S.C. 81341

30 TAC Chapter 279

Requires applicants to apply for federal permits for projects that involve a discharge into navigable waters of the U.S. to
obtain certification from state or regional regulatory agencies that the proposed discharge will comply with CWA Sections
301, 302, 303, 306, and 307.

Water Quality Certification is a requirement of projects that involve discharge of dredge fill or would impact waters of the U.S. or wetland.
This requirement is therefore not applicable for the Southern Impoundment.

Surface Water

Clean Water Act (CWA)

CWA Section 404 and 404(b)(1): Dredge and Fill

33 U.S.C. §1344 (b)(1); 33 CFR 320 and 330;
40 CFR 230)

Discharges of dredged and fill material into waters of the U.S. must comply with the CWA 8404 (33
U.S.C. 1344) guidelines and demonstrate the public interest is served (USEPA 1988).

These regulations would not apply because there are not any dredge and fill activities planned for the Southern Impoundment.

Surface Water

Storm Water Discharge from Construction Activities

40 CFR 450
30 TAC Chapter 205

Requires new construction project that will disturb 5 or more acres to request coverage under a Texas Commission on
Environmental Quality (TCEQ) construction general permit (TX15000) and develop a storm water pollution prevention

plan (SW3) to control discharges of storm water associated with construction activities in accordance with the NPDES
program.

The work must comply with the substantive technical requirements of these regulations. A Storm Water Pollution Prevention Plan
(SWPPP) will be developed and implemented using best management practices (BMPs) to minimize erosion and entrainment of
sediments in stormwater runoff.

Surface Water

Texas Surface Water Quality Standards

30 TAC §307.4-7, 10

These state regulations provide:

* General narrative criteria

* Anti-degradation Policy

* Numerical criteria for pollutants

* Numerical and narrative criteria for water-quality related uses (e.g., human use)
« Site specific criteria for San Jacinto basin

The Texas Surface Water Quality Standard (TSWQS) for dioxins is applicable for surface water discharge from the Southern
Impoundment and the EPA's February 18, 2020 states as follows:

"EPA has determined that compliance with the TSWQS ARAR will be attained as follows:

- The state surface water quality standard for Dioxins/Furans is 7.97 x 10-8 ug/L [0.0797 pg/L] (as TCDD equivalents);

- Compliance with the TSWQS will be determined by using minimum level of the EPA approved method (1613B), cited in 40 CFR Part
136 (GUIDELINES ESTABLISHING TEST PROCEDURES FOR THE ANALYSIS OF

POLLUTANTS), in sampling of surface water discharges during the site remedial action."

- If an effluent sample analyzed for dioxin is below the minimum level using the EPA approved method, the sample result would be
identified as non-detect and the discharge would be determined to be in compliance with the ARAR.

This approach is consistent with the state’s guidance and other permits issued by TCEQ. EPA’s determination is contingent on the water
treatment facility using a 1 micron final filtration step in the water treatment process."

Surface Water

Texas Water Quality: Pollutant Discharge Elimination
System (TPDES)

30 TAC §279.10

These state regulations require storm water discharge permits for either industrial discharge or construction- related
discharge. The State of Texas was authorized by USEPA to administer the NPDES program in Texas on September 14,
1998 (Texas Commission on Environmental Quality 2009).

No permit is required for on-site activities. A SWPPP will be developed and implemented using BMPs to minimize erosion and
entrainment of sediments in stormwater runoff.

Surface Water

Texas Water Quality: Water Quality Certification

30 TAC §279.10

These state regulations establish procedures and criteria for applying for, processing, and reviewing state certifications
under CWA, 8401. It is the purpose of this chapter, consistent with the Texas Water Code and the federal CWA, to
maintain the chemical, physical, and biological integrity of the state's waters.

Water Quality Certification is a requirement of projects that involve discharge of dredge fill or would impact waters of the U.S. or wetland.
This requirement is therefore not applicable for the Southern Impoundment.
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Table 8

Applicable or Relevant and Appropriate Requirements (ARAR)
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

Media/Topic Status, Regulations, Standards, or Requirements Citations or References Description Comment
This requirement would apply to certain activities if the waste materials or affected soils contain RCRA listed hazardous waste or exhibit a
hazardous waste characteristic
Waste Resource Conservation And Recovery Act (RCRA): 42 U.S.C. §§6921 et seq.; 40 CFR Parts 260 — RCRA Subtitle C and its implementing regulations contain the federal requirements for the management of hazardous
Hazardous Waste Management 268 wastes. The waste management in the Southern Impoundment will be required to comply with these regulations. Based on the results of the pre-
design investigation for the remedial design (PDI), the Southern Impoundment waste/soils sampled to date are not listed hazardous
waste, do not contain listed hazardous waste above RCRA-thresholds, and are not classified as characteristic hazardous waste.
40 CFR 761.61 provides TSCA cleanup and disposal options for PCB remediation waste, which . . g
. . . . . ) . . . . . Total PCB concentrations in th hern Im ndment are below the regulatory threshold of 50 mg/kg, calcul fied in 4
Waste Toxic Substances Control Act (TSCA) 15 USC 82601 et. seq.; 40 CFR 761.61 (c) includes PCB- contaminated soil, sediment, sewage or industrial sludge, and building material. 761.61(c) is the risk- otal PCB concentratio S in the Southe poundme ta. e below the regulatory threshold of 50 mg/kg, calculated as specified in 40
) o CFR 761 that could require management of any waste/soils as a TSCA waste.
based option for PCB remediation waste.
. . Requirements for construction for municipal soli landfills that receive RCRA itte D . . . = ) . .
RCRA: General Requirements for Solid Waste . equi e. € ts. ° .co st l.JCt'O . or municipa S.o id waste landfills that receive RCRA Subitle N The Southern Impoundment remedial activities do not involve the construction of a municipal landfill; therefore, this regulation does not
Waste Management 42 U.S.C. 886941 et seq.; 40 CFR 258) wastes, including industrial solid waste. Requirements for run- on/run-off control systems, groundwater monitoring ool
g systems, surface water requirements, etc. PRy
30 Texas Administrative Code (TAC) Part 1: Industrial - . . . . . . . Gwdel!nes to promote the propgr collection, handling, storage, processing, and disposal of industrial solid waste or municipal hazardous
. - Substantive requirements for the transportation of industrial solid and hazardous wastes; requirements for the location, waste in a manner consistent with the purposes of Texas Health and Safety Code, Chapter
Waste Solid Waste and Municipal Hazardous Waste General |30 TAC §§335.1 —335.15 . . . . e . . e . . .
Terms design, construction, operation, and closure of solid waste management facilities. 361. These regulations also define the classification of the Industrial Solid Waste from the site. They are
applicable and will be followed for waste/soils from the Southern Impoundment that are transported to off-site landfills.
. . - Requires placement of warning signs in contaminated and hazardous areas if a determination is . . . . . . . .
TAC Part 1: In rial Solid W nd Mun | . ) . . A Itis n h rnin ns will be n I n this regulation. Th hern Impoundment will I h
Waste 30 TAC Part d_USt '?. SO. id Waste and Municipa 30 TAC Chapter 335 Subchapter P made by the executive director of the Texas Water Commission a potential hazard to public health tis ot gxpegted that warning Sl.g s will be ecess.a y pased on this regufatio e Souther poundment will be protected wit
Hazardous Waste: Notification - . . - - . . : appropriate signage and other site controls as defined in the Health and Safety Plan.
and safety exists which will be eliminated or reduced by placing a warning sign on the contaminated property.
30 TAC Part 1: Industrial Solid Waste and Municipal Standards for hazardous waste generators either disposing of waste on-site or shipping off-site with the exception of The waste management activities for the Southe'rn Impoundment will be rqulred to comply with these regulations. Based on the results
Waste 30 TAC Chapter 335, Subchapter C " - _ . of the PDI, the Southern Impoundment waste/soils sampled to date are not listed hazardous
Hazardous Waste: Generators conditionally exempt small quantity generators. The definition of hazardous involves state and federal standards. - o -
waste, do not contain listed hazardous waste above RCRA-thresholds, and are not classified as characteristic hazardous waste.
These requirements will apply to all hazardous material transported to and from the Southern Impoundment work
Waste Hazardous Materials Transportation Act 49 U.S.C. 881801 et seq.; 49 CFR Subchapter C Establishes standards for packaging, documenting, and transporting hazardous materials. site. Based on the results of the PDI, it is not expected that the waste/soils transported offsite will be classified as hazardous material and
these requirements will not apply to them.
. . Authorization of potential emissions of dust, VOCs, and/or HAP resulting from the excavation and solidification and Any air dlsc?harges must comp!y with t.he.substantlve .techm(‘:al requirements of th? CAA. As the material handling and equipment details
Air Clean Air Act (CAA) 42 U.S.C. 887401 et seq. o L are determined during the design, emissions calculations will be performed to define any
stabilization of the soil in the Southern Impoundment. . .
applicable requirements.
. . . Authorization of potential emissions of dust, VOCs, and/or HAP resulting from the excavation and solidification and T(.:EQ S thg designed authquty o |s§ue ar permlt In Texas, _SO dlscharge§ must cqmply with t'he substarlt|ve technlcgl rqulrements of
Air Texas Air Quality Rules 30 TAC Chapter 116 S . this regulation. As the material handling and equipment details are determined during the design, emissions calculations will be performed
stabilization of the soil in the Southern Impoundment. . .
to define the requirements.
Rivers And Harbors Act of 1899: Obstruction of Controls the alte.ra'tl.on of nawgab!e waters (i.e., wa.\ters subject to ebb and royv of the tide shoreward t.o the mgan high
. . . . water mark). Activities controlled include construction of structures such as piers, berms, and installation of pilings as well S . . .
Dredging/Floodplain navigable waters (generally, wharves; piers, etc.); 33 U.S.C. 8401 ; ) ) . . . Activities in the Southern Impoundment are not expected to alter navigable waters; therefore, this regulation does not apply.
excavation and fill as excavation and fill. Section 10 may be applicable for any action that may obstruct or alter a navigable waterway. No
permit is required for on-site activities . However, substantive requirements might limit in-water construction activities.
Federal activities must be consistent with. to the maximum extent practicable. state coastal Zone management brodrams The San Jacinto River lies within the Coastal Zone Boundary according to the Texas Coastal Management Plan (TCMP) prepared by the
Dredging/Floodplain Coastal Zone Management Act 16 USC 881451 et seq.; 15 CFR 930 . " . p . ' 9 prog " |General Land Office (GLO). The EPA is required to determine whether the Southern Impoundment remedial activities will be consistent
Federal agencies must supply the state with a consistency determination (USEPA 1989). . \
with the state’s CZMP (USEPA 1989).
FEMA (Federal Emergency Management Agency), The FEMA flood insurance rate map ID 48201C074M, effective on 1/6/2017, indicates that the Southern Impoundment is located within a
Dredging/Floodplain Department of Homeland Security (Operating 42 U.S.C. 4001 et seq.; 44 CFR Chapter 1) Prohibits alterations to river or floodplains that may increase potential for flooding. designed coastal zone (Zone VE) and a special flood hazard area or 1% annual
Regulations) chance of flooding (Zone AE). This requirement will be incorporated into the design so that the floodplain is not altered.
Dredging/Floodplain National Flood Insurance Program (NFIP) Regulations |42 U.S.C. subchapter lll, 884101 et seq. Provides federal. flood |nsprance to local autho.rltles ar.ld requires that the local authorities not allow fillin the river that Floodplain will not be altered during the implementation of the Southern Impoundment remedy.
would cause an increase in water levels associated with floods.
Requires federal agencies to conduct their activities to avoid, if possible, adverse impacts associated with the destruction
or modification of wetlands and occupation or modification of floodplains.
. . . . . Executive Orders 11988 and 11990 require federal projects to avoid adverse effects and minimize potential harm to A wetlands survey has been performed and no wetlands have been identified within the Southern Impoundment. Also, floodplain is not
Dredging/Floodplain Floodplain Management and Wetands Protection Executive Orders (EO) 11988 and 11990 wetlands and within flood plains. The EO 11990 requires federal agencies to avoid to the extent possible the long and expected to be altered during the implementation of the Southern Impoundment remedy.
short-term adverse impacts associated with the destruction or modification of wetlands and to avoid direct or indirect
support of new construction in wetlands wherever there is a practicable alternative (USEPA 1994).
Dredging in critical areas is prohibited if activities have adverse effects or degradation on shellfish and/or jeopardize the
Texas Coastal Coordination Council Policies for continued existence of endangered species or results in an adverse effect on a coastal natural resource area (CNRA)5;
Dredging/Floodplain Development in Critical Areas 31 TAC §501.23 prohibit the location of facilities in coastal natural resource areas unless adverse effects are prevented and/or no Dredging is not planned for the Southern Impoundment; therefore, this regulation does not apply
P practicable alternative. Specifies compensatory
mitigation.
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Table 8

Applicable or Relevant and Appropriate Requirements (ARAR)
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas

251.001-251.059 and Sections 254.001-254.019

Media/Topic Status, Regulations, Standards, or Requirements Citations or References Description Comment
. . . ) . . . The San Jacinto River lies within the Coastal Zone Boundary (GLO TCMP). During the RI/FS, an evaluation was made as to whether
Dredging/Floodplain Texas Coastal Management Plan (CMP) Consistency |31 TAC, §506.12 :&?;:;es federal actions within the CMP boundary that may adversely affect CNRAs; specifically selection of remedial remedial alternatives may affect (adversely or not) the coastal zone and provides a technical basis for the lead agency to determine
' whether the activity will be consistent with the state's CMP. These requirements will be incorporated into the design as applicable.
Dredging/Floodplain Texas State Code — obstructions to navigation Natural Resources Code § 51.302 Prohibition and Prohlplts constrgctlon or maintenance of any structure or facility on land owned by the state without an easement, lease, Dredging is not planned for the Southern Impoundment; therefore, this regulation does not apply
Penalty permit, or other instrument from the state.
The FEMA flood insurance rate map ID 48201C074M, effective on 1/6/2017, indicates that the Southern Impoundment is located within a
. . designated coastal zone (Zone VE) and a special flood hazard area or 1% annual chance of flooding (Zone AE).
Dredging/Floodplain Floodplain Management of Harris County, Texas Texas Code Section 240.901 and TTC Sections Establishes construction requirements along the segment of the San Jacinto River at or near the Southern Impoundment.

Design of any temporary structure, including gas or liquid storage tanks, will comply with Harris County Texas floodplain management
requirements.

Wildlife Protection

Endangered Species Act

16 U.S.C. 88 1531 et seq.

Federal agencies must ensure that actions they authorize, fund, or carry out are not likely to adversely modify or destroy
critical habitat of endangered or threatened species. Actions authorized, funded, or carried out by federal agencies may

not jeopardize the continued existence of endangered or threatened species as well as adversely modify or destroy their
critical habitats.

Based on a 2010 evaluation, as well as a desktop review of photographs and USFWS and NMFS species and habitat maps, no federally
listed threatened or endangered (T&E) species or their critical habitat are present on the Southern Impoundment or utilize areas in the
vicinity of the Southern Impoundment.

Wildlife Protection

Fish and Wildlife Coordination Act

16 U.S.C. 88661 et seq., 16 U.S.C. §742a, 16
U.S.C. §2901

Requires adequate provision for protection of fish and wildlife resources. This title has been expanded to include
requests for consultation with USFWS for water resources development projects (Mueller 1980).

Any modifications to rivers and channels require consultation with the USFWS, Department of Interior, and state wildlife
resources agency. Project-related losses (including discharge of pollutants to water bodies) may require mitigation or
compensation.

The remedy for the Southern Impoundment will not alter any river or channel; therefore, mitigation or compensation would not be
required.

Wildlife Protection

Bald and Golden Eagle Protection Act

16 U.S.C. §668a-d

Makes it unlawful to take, import, export, possess, buy, sell, purchase, or barter any bald or golden
eagle, nest, or egg. “Take” is defined as pursuing, hunting, shooting, poisoning, wounding, killing, capturing, trapping and
collecting, molesting, or disturbing.

No readily available information suggests bald or golden eagles frequent the Southern Impoundment; however, If
bald or golden eagles are identified prior to or during construction, activities will be designed to conserve the species and their habitat.

Wildlife Protection

Migratory Bird Treaty Act

16 U.S.C. §8703-712; 50 CFR §10.12

Makes it unlawful to take, import, export, possess, buy, sell, purchase, or barter any migratory bird.
“Take” is defined as pursuing, hunting, shooting, poisoning, wounding, killing, capturing, and trapping and collecting.

The Southern Impoundment remedy will be carried out in a manner to avoid adversely affecting migratory bird species, including
individual birds or their nests.

Wildlife Protection

State of Texas Threatened and Endangered (T&E)
Species Regulations

31 TAC 65.171 - 65.176

No person may take, possess, propagate, transport, export, sell or offer for sale, or ship any species of fish or wildlife
listed as threatened or endangered.

Based on a 2010 evaluation, as well as a desktop review of photographs and USFWS and NMFS species and
habitat maps, no state listed T&E species or their critical habitat are present on the Southern Impoundment or utilize areas in the vicinity
of the Southern Impoundment.

Historic Preservation

National Historic Preservation Act

16 U.S.C. 88 470 et seq.; 36 CFR 800

Section 106 of this statute requires federal agencies to consider effects of their undertakings on historic properties.
Historic properties may include any district, site, building, structure, or object included in or eligible for the National
Register of Historic Places (NRHP), including artifacts, records, and material remains related to such a property.

According to the San Jacinto River Waste Pits Remedial Investigation/Feasibility Study (RI/FS) cultural resources assessment, “no
NRHP-eligible properties are documented in the area of concern. Because of the extensive disturbance to the site and minimal ground
disturbance that will likely occur for the project, it is not likely that NRHP eligible historic properties will be affected by RI/FS or eventual
site remediation activities” (Anchor QEA 2009).

This requirement is therefore not applicable.

Historic Preservation

Natural Resources Code, Antiquities Code of Texas

Texas Parks and Wildlife Commission Regulations
191.092-171

Requires that the Texas Historical Commission staff review any action that has the potential to disturb historic and
archeological sites on public land. Actions that need review include any construction program that takes place on land
owned or controlled by a state agency or a state political subdivision, such as a city or a county. Without local control, this
requirement does not apply.

Assessment of historical resources during the RI/FS produced no known eligible properties and determined that disturbance of any
archaeological or historic resources is unlikely within the Southern Impoundment. This requirement is therefore not expected to be
applicable.

Historic Preservation

Practice and Procedure, Administrative Code of Texas

13 TAC Part 2, Chapter 26

Regulations implementing the Antiquities Code of Texas. Describes criteria for evaluating archaeological sites and permit
requirements for archaeological excavation.

This requirement is only applicable if an archaeological site is found; based on evaluations during the RI/FS, it is
unlikely that archaeological resources would be found on the Southern Impoundment. This requirement is therefore not expected to be
applicable.

42 U.S.C. 88 4901 et seq.; 40 CFR

Noise Noise Control Act Noise Control Act remains in effect but unfunded (USEPA 2010). Noise is regulated at the state level.
Subchapter G §201 et seq.
A noise is presumed to be unreasonable if the noise exceeds a decibel level of 85 after the person making the noise receives notice from
a magistrate or peace officer that the noise is a public nuisance.
An offense under this section is a Class C misdemeanor.
Noise Noise Regulations Texas Penal Code Chapter 42, Section 42.01 The Texas Penal Code regulates any noise that exceeds 85 decibels after the noise is identified as a public nuisance.

Most activities are likely to not exceed the 85 decibel level beyond the immediate work area. With the exception of pile driving for the
bulkhead, the activities are not anticipated to constitute a public nuisance due to the isolation of the work, its location adjacent to a
freeway with high volumes of traffic during normal working hours, and the industrial nature of activities on the Southern impoundment. Pile
driving would be limited to normal working hours, to the extent possible, to minimize impacts.
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Table 9 Page 1 of 1
Site Specific Soil Parameters
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site
Harris County, Texas
Elevation Densit Friction Undrained
Designation (feet) ( cf)y Angle Shear Strength

P (degree) (psf)
SP — Poorly Graded Sand | Ground Level to -7 117 30
CH - High Plasticity Clay -7t0-16 95 700
SP — Poorly Graded Sand -16 to -25 120 30
SP — Poorly Graded Sand -25t0 -38 122 32
CH - High Plasticity Clay -38 and below 95 1750

Notes:

pcf - Pounds per cubic foot
psf - Pounds per square foot
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Table 10

Southern Impoundment Water Treatment Basis of Sizing
Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site

Harris County, Texas

Page 1 of 2

Equipment/Process Description

Sizing/Selection Criteria Assumptions

Preliminary Design Value

Notes

Remediation Cell Dewatering Pump

Design Storm Event (100-yr)

Accommodate Flows up to 600 GPM

Trash pump

Mixed Holding Tanks

Containment of 100yr Event (Total Volume)

80,000 gallons

Provided in up to six (6) 18,500 gallons mixed holding tanks with
top entry mixers to accommodate contact water/return stream
equalization

Treatment Feed Pump

300 GPM base treatment flow

Up to 500 GPM to accommodate return streams

Pump will operate on VFD to adjust treatment rate as required

Rapid Mix Tank

Approximate retention time: 30 seconds

400 gallon capacity

Tank will include baffles to prevent vortexing. Tank will be mixed
by top entry mixer with paddle-type blades to prevent shearing
solids

Flocculation Tank

Nominal retention time: 20 minutes

15,500 gallon capacity

Tank will include baffles to prevent vortexing. Tank will be mixed
by top entry mixer(s) with paddle-type blades to prevent
shearing solids. Mixer shall be variable speed.

Inclined Plate Clarifier

Hydraulic Loading rate: 0.25 GPM/ft?

200 ft? of inclined plate separation area

Clarifier shall include integral sludge hopper to allow for
chemical sludge withdrawal

Filter Feed Tank

Nominal retention time of 20 minutes

6,000 gallon capacity

Tank will include baffles to prevent vortexing. Tank will be mixed
by top entry mixer(s) with paddle-type blades to prevent
shearing solids

Filter Feed Pump

300 GPM base treatment flow

Up to 400 GPM

Pump will be positive displacement type and will operate on
VFD

Multimedia Filters

5 GPM/ft? Hydraulic Loading

60 ft* of active media filter area

Minimum two vessels configured in parallel; sand/anthracite
media

Nominal Rated Filters

Nominally Rated Filters @ 10 micron

Nominally rated 10 micron bag filters

Bag Filters configured in multiple bag pressure vessels

Nominal Rated Filters

Nominally Rated Filters @ 1 micron

Nominally rated 1 micron bag filters

Bag Filters configured in multiple bag pressure vessels

Absolute Rated Filters

Absolute rated @ 1 micron

Absolute rated 1 micron cartridge filters

Cartridge Filters configured in multiple cartridge pressure
vessels

Granular Activated Carbon

10 minute Empty Bed Contact Time (min)
per stage

5 GPM/ft? Hydraulic Loading

400 ft® Bed Volume; 60 ft? of active bed area

GAC vessels will be configured in a lead-lag configuration
providing a total contact time up to 20 minutes (total)

Treated Effluent Holding Tank

Sufficient volume for Multimedia filter
backwash (10,000 US gallon minimum)

18,500 gallon holding tank

GHD 11187072 (12)



Table 10 Page 2 of 2

Southern Impoundment Water Treatment Basis of Sizing

Preliminary 30% Remedial Design - Southern Impoundment
San Jacinto River Waste Pits Site

Harris County, Texas

Equipment/Process Description

Sizing/Selection Criteria Assumptions

Preliminary Design Value

Notes

Treated Effluent Discharge Pumps

300 GPM base treatment flow

Up to 500 GPM to accommodate process fluctuations

Pump will operate on VFD to adjust discharge rate as required

Clean Water Backwash Pumps

Backwashing of Multimedia filters;
12 GPM/ft?

Up to 750 GPM

Pump will operate on VFD to adjust backwash rate as required

Sludge Wasting/Recycle Pump

Sludge Recycle Ratio of 0.75

Sludge Recycle Flow — Up to 400 GPM
Sludge Wasting Flow — Up to 150 GPM

Total Sludge Flow — up to 550 GPM

Sludge Wasting/Recycle pump will be positive displacement
type; sludge wasting/recycle regulated by actuated waste

Gravity Sludge Thickener

16 Ibs/ft? day solids Loading

900 ft* of thickener surface area

Thickener shall allow for decanting operation and removal of
thickened sludge

Thickener Decant Return Pump

85% volume (liquid) removal in thickener

Up to 150 GPM Flow

Pump will operate on VFD to adjust decant return flow

Thickened Sludge Wasting Pump

Assume 15% volume as Thickened sludge
in Thickener

Up to 50 GPM

Thickened sludge pump will be positive displacement type;
Pump will operate on VFD to adjust decant return flow

Thickened Sludge Holding Tank

Sludge generated during 100-yr storm
event

1000 gallons (minimum)

Flow paced at dosage of 50 ppm coagulant

contact water

Coagulant Feed Pumps solution Up to 2 GPH Peristaltic type chemical metering pumps

Organosulfide Feed Pumps Flow pace(_:i at dose_ of 50 ppm Up to 2 GPH Peristaltic type chemical metering pumps
organosulfide solution

Acid/Caustic Feed Pumps Flow paced based on measured pH of Up to 2 GPH Chemical metering pumps

Polymer Feed Pumps

Flow paced at dose of 500 ppm (neat
polymer)

Up to 15 GPH (dilute polymer solution)

Peristaltic type chemical metering pumps; polymer
activation/aging equipment will be provided as needed

Notes:

The 30% process flow diagram (drawing P-01) and piping and instrumentation diagrams (drawings P-02 and P-03) illustrate the major water treatment system equipment and components.

GPM - Gallons per minute
VFD - Variable frequency drive
ft? - Square feet

ft> - Cubic feet

ppm - Parts per million

GPH - Gallons per hour
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Pre-Design Investigation Supporting Documents
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Appendix A - Index

Appendix A-1 First Phase Pre-Design Investigation Laboratory Reports
Appendix A-2 First Phase Pre-Design Investigation Data Validation Report
Appendix A-3 First Phase Pre-Design Investigation Photographic Log
Appendix A-4 Second Phase Pre-Design Investigation Laboratory Reports
Appendix A-5 Second Phase Pre-Design Investigation Data Validation Report
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First Phase Pre-Design Investigation Laboratory
Reports
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First Phase Pre-Design Investigation Data
Validation Report

GHD | Appendix A | Pre-Design Investigation Supporting Documents | 11187072 (12)



& ECOCHEM

DATA VALIDATION REPORT

SAN JACINTO RIVER WASTE PITS
SOUTH IMPOUNDMENT SAMPLING

Prepared for:

Integral Consulting, Inc.
1205 West Bay Dr. NW
Olympia, Washington 98502

Prepared by:

EcoChem, Inc.
500 Union Street, Suite 1010
Seattle, Washington 98101

EcoChem Project: C22130-29

February 20, 2019

Approved for Release:

Christina Mott Frans
Senior Project Chemist
EcoChem, Inc.



PROJECT NARRATIVE

Basis for Data Validation

This report summarizes the results of summary and full validation (EPA Stage 4 and Stage 2B)
performed on sediment sample data for the San Jacinto South Impoundment Sampling. A complete
list of samples is provided in the Sample Index.

Samples were analyzed by ALS Environmental, Houston, Texas, ALS Environmental, Kelso,
Washington, and ALS Environmental, Holland, Michigan. The analytical methods and EcoChem
project chemists are listed below.

ANALYSIS METHOD PRIMARY REVIEW SECONDARY REVIEW
Dioxin/Furan Compounds EPA 1613B C.E.R?ﬁlnasﬁgn& g FE;?WZZr&n
TCLP Volatile Organic Compounds SW 1311/8260C
TCLP Semivolatile Organic Compounds SW 1311/8270D
TCLP Organochlorine Pesticide Compounds | SW 1311/8081B
PCB Aroclors SW 8280
TCLP Herbicides Compounds SW 1311/8151A
Gasoline Range Organics SW 8015C
. . . TX 1005 & SW
Diesel & Residual Range Organics 8015C £ Clayton C Ransom
TCLP Metals SW6010C/7470A
Reactive Sulfide SW 9034M
Flash Point SW 1020A
pH SW 9045D
Reactive Cyanide SW 7332
Sulfate EPA 300.0
Sulfur SW 9056A mod

The data were reviewed using guidance and quality control criteria documented in the analytical
methods and the following project and guidance documents:

e Pre-Design Investigation Quality Assurance Project Plan San Jacinto River Waste Pits
Superfund Site (Integral/Anchor QEA, August 2018).

e USEPA National Functional Guidelines for Organic Data Review (USEPA 2008 & 2014).

e USEPA National Functional Guidelines for Inorganic Data Review (USEPA 2010).

e USEPA National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) and
Chlorinated Dibenzofurans (CDFs) Data Review (USEPA 2011).

EcoChem'’s goal in assigning data assessment qualifiers is to assist in proper data interpretation. If
values are estimated (J or UJ), data may be used for site evaluation and risk assessment purposes

[ EcoChem, Inc.



but reasons for data qualification should be taken into consideration when interpreting sample
concentrations. If values are assigned an R, the data are to be rejected and should not be used for
any site evaluation purposes. If values have no data qualifier assigned, then the data meet the data
quality objectives as stated in the documents and methods referenced above.

Data qualifier definitions, reason codes, and validation criteria are included as APPENDIX A. A
Qualified Data Summary Table is included in APPENDIX B. Data Validation Worksheets and project
associated communications will be kept on file at EcoChem, Inc. A qualified laboratory electronic
data deliverable (EDD) is also submitted with this report.



Sample Index

San Jacinto Waste Pits

South Impoundments

" 2 3| e
c " o c 2
,_% e) ) g a g 5 4(_3 8 E k=
2|, TS a|d|g| 22|22l 3
12|l |a S |S|alS (S| 888|2]2 >
SDG SAMPLE ID LABORATORYID [ S | S | &[5 |2 ||| |lo|lSlelel3|3|T|S
SLOO58 E1801012-006 vl v
SLO064 E1801012-012 V| v
SLO071 E1801012-018 vl Vv
E1801012  [SLO065 E1801012-019 %
SLO072 E1801012-020 vl Vv
FWO0002 E1801012-021 v v
FW0003 E1801012-022 vl Vv
SLO045 E1801020-006 v v
SLO052 E1801020-012 vl Vv
SL0022 E1801020-018 v v
SLO011 E1801020-034 vl v
E1801020  [SLOO33 E1801020-045 %
SLO034 E1801020-051 vl Vv
SLO0O46 E1801020-052 V| v
FWO0001 E1801020-053 vl Vv
FBOOO1 E1801020-054 v | v
HS18110317 |SL0022 HS189110317-01 v | v
SLO084 E1801035-006 v v
ET801035 SLO078 E1801035-017 vl Vv
SLO100 E1801039-006 V| v
E1801039 SLO107 E1801039-017 vl Vv
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Sample Index

San Jacinto Waste Pits

South Impoundments

" 2 3| e
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12|l |a S |S|alS (S| 888|2]2 >
SDG SAMPLE ID LABORATORYID [ S | S | &[5 |2 ||| |lo|lSlelel3|3|T|S
SLO108 E1801039-031 vl Vv
SLO129 E1801039-036 V| v
SLO130 E1801039-037 vV
SLO101 E1801039-038 v | v
E1801039 FWO0005 E1801039-039 vl Vv
FWO0006 E1801039-040 v | v
FWO0004 E1801039-041 vl Vv
Comp-SLO119-0123 [E1801039-042 v | v
SLO153 E1801045-006 vl Vv
E1801045  [SLO164 E1801045-017 v | v
SLO146 E1801045-023 v | v
SLO191 E1801056-006 V| v
SLO197 E1801056-012 v | v
SLO175 E1801056-023 v | v
SLO203 E1801056-039 vl Vv
E1801056 SL0204 E1801056-040 v v
SLO221 E1801056-057 v | v
SL0227 E1801056-063 v v
FWO0007 E1801056-069 vl Vv
SL0243 E1801058-011 vl v
E1801058 SLO249 E1801058-017 v | v
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Sample Index

San Jacinto Waste Pits

South Impoundments

" 2 3| e
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SDG SAMPLE ID LABORATORYID [ S | S | &[5 |2 ||| |lo|lSlelel3|3|T|S
SLO250 E1801058-018 vl Vv
SLO256 E1801058-024 V| v
E1801058 FWO0008 E1801058-030 v | v
FWO0009 E1801058-031 v | v
FWO0010 E1801058-032 v | v
SLOO017 E1801093-001 v | v
SLO018 E1801093-002 vl Vv
SLOO19 E1801093-003 v | v
SLO020 E1801093-004 vl Vv
SLO021 E1801093-005 V| v
SLO023 E1801093-006 vl Vv
SL0024 E1801093-007 V| v
SLO025 E1801093-008 vl Vv
E1801093 SLO026 E1801093-009 v | v
SLO027 E1801093-010 vl Vv
SLO006 E1801093-011 v v
SLO007 E1801093-012 vl Vv
SLO008 E1801093-013 v v
SLO009 E1801093-014 vl Vv
SLOO10 E1801093-015 vl v
SLO0O1 E1801093-016 v v
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Sample Index

San Jacinto Waste Pits

South Impoundments

" 2 3| e
c " o c 2
,_% e) ) g a g 5 4(_3 8 E k=
2|, TS a|d|g| 22|22l 3
12|l |a S |S|alS (S| 888|2]2 >
SDG SAMPLE ID LABORATORYID [ S | S | &[5 |2 ||| |lo|lSlelel3|3|T|S
SLO002 E1801093-017 vl Vv
SLO003 E1801093-018 V| v
E1801093 SLO004 E1801093-019 vV
SLO0O05 E1801093-020 v | v
SLO028 E1801094-001 vl Vv
SL0029 E1801094-002 v | v
SLO030 E1801094-003 vl Vv
SLO031 E1801094-004 v | v
SLO032 E1801094-005 vl Vv
SLO035 E1801094-006 V| v
SLO036 E1801094-007 vl Vv
SLO037 E1801094-008 V| v
E1801094 SLO038 E1801094-009 v | v
SLO039 E1801094-010 v | v
SLO053 E1801094-011 vl Vv
SLO054 E1801094-012 v v
SLOO55 E1801094-013 vl Vv
SLOO56 E1801094-014 v v
SLO057 E1801094-015 vl Vv
SLO012 E1801094-016 vl v
SLO013 E1801094-017 vl Vv
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Sample Index

San Jacinto Waste Pits

South Impoundments

” 3 3| g
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SDG SAMPLE ID LABORATORYID [ 2 | S| E |2 |S|S ||y |le|lo|leglelalz|5|s
SL0014 E1801094-018 v v
E1801094  [SLOO15 E1801094-019 %
SLOO16 E1801094-020 v v
SLO059 E1801096-001 v v
SLO060 E1801096-002 v | v
SLOO61 E1801096-003 v v
SL0062 E1801096-004 v v
SLO063 E1801096-005 v v
SL0206 E1801096-006 2
SL0207 E1801096-007 v v
SL0208 E1801096-008 2
SL0209 E1801096-009 v v
£1801096 SL0210 E1801096-010 v v
SLO066 E1801096-011 v v
SLO067 E1801096-012 v | v
SLO068 E1801096-013 v v
SLO069 E1801096-014 v v
SLO070 E1801096-015 v v
SL0233 E1801096-016 2
SLO234 E1801096-017 v v
SL0235 E1801096-018 vV
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Sample Index

San Jacinto Waste Pits

South Impoundments
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SLO236 E1801096-019 vl Vv
E1801096 SL0237 E1801096-020 V| v
SLO079 E1801136-001 v | v
SLO080 E1801136-002 v | v
SLO081 E1801136-003 24
SLO082 E1801136-004 v | v
SLO083 E1801136-005 vl Vv
SLOO85 E1801136-006 v | v
SLO086 E1801136-007 v | v
SLO087 E1801136-008 V| v
SLO088 E1801136-009 vl Vv
E1801136  |SLO089 E1801136-010 %
SLO116 E1801136-011 v | v
SLO117 E1801136-012 v | v
SLO118 E1801136-013 v v
SLO124 E1801136-014 v v
SLO126 E1801136-015 v v
SLO127 E1801136-016 v v
SLO128 E1801136-017 v | v
SLO141 E1801136-018 vl v
SLO142 E1801136-019 v | v
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Sample Index

San Jacinto Waste Pits

South Impoundments

" 2 3| e
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E1801136  [SLO143 E1801136-020 %
SLO144 E1801137-001 v v
SLO145 E1801137-002 %
SLO136 E1801137-003 v v
SLO137 E1801137-004 %
SL0138 E1801137-005 %
SLO139 E1801137-006 %
SL0140 E1801137-007 v v
SLO131 E1801137-008 %
SL0132 E1801137-009 v v
SL0133 E1801137-010 %
F180T137 1519734 E1801137-011 v v
SLO135 E1801137-012 %
SLO186 E1801137-013 v v
SLO187 E1801137-014 %
SL0188 E1801137-015 v v
SLO189 E1801137-016 %
SL0190 E1801137-017 %
SL0192 E1801137-018 %
SL0193 E1801137-019 v v
SL0194 E1801137-020 %
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Sample Index

San Jacinto Waste Pits

South Impoundments

" 2 3| e
& ) 2 g ) S E
2 ol 8|8 |&]2|elg|d]a E
2| 1SS 2|=2]28e]. 2
El2|lolola|lalalalyl|8|R|E|S &
SDG SAMPLE ID LABORATORYD | 2 [ S| [ |c |||y |C|S|2|l&2|3|2]|z|s&
SLO195 E1801138-001 %
SLO196 E1801138-002 v v
SLO170 E1801138-003 v v
SLO171 E1801138-004 v v
SLO172 E1801138-005 v v
SL0173 E1801138-006 v v
SLO174 E1801138-007 %
SLO176 E1801138-008 v v
SLO177 E1801138-009 v v
SLO178 E1801138-010 v v
E180T138  rSio779 E1801138-011 v v
SLO180 E1801138-012 v v
SL0198 E1801138-013 %
SL0199 E1801138-014 v v
5L0200 E1801138-015 %
SL0201 E1801138-016 %
5L0202 E1801138-017 v v
SLO211 E1801138-018 v v
SL0212 E1801138-019 %
SL0213 E1801138-020 %
E1801139  [SL0214 E1801139-001 %
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Sample Index

San Jacinto Waste Pits

South Impoundments

" 2 3| e
c " o c 2
,_% e) ) g a g 5 4(_3 8 E k=
2|, TS a|d|g| 22|22l 3
12|l |a S |S|alS (S| 888|2]2 >
SDG SAMPLE ID LABORATORYID [ S | S | &[5 |2 ||| |lo|lSlelel3|3|T|S
SLO215 E1801139-002 v | v
SLO216 E1801139-003 V| v
SLO217 E1801139-004 v | v
SLO218 E1801139-005 v | v
SLO219 E1801139-006 24
SL0220 E1801139-007 v | v
SLO222 E1801139-008 vl Vv
SL0223 E1801139-009 v | v
SLO224 E1801139-010 v | v
SLO225 E1801139-011 V| v
E1801139 SL0226 E1801139-012 v | v
SL0228 E1801139-013 V| v
SLO229 E1801139-014 v | v
SL0230 E1801139-015 v | v
SLO231 E1801139-016 v v
SL0232 E1801139-017 v v
SLO244 E1801139-018 v | v
SL0245 E1801139-019 v v
SLO246 E1801139-020 v | v
SL0247 E1801139-021 vl v
SL0248 E1801139-022 v | v
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Sample Index
San Jacinto Waste Pits
South Impoundments

w £ 3|
& » o | 2 L] 5|2
2 ol8|lo|&l3|e|lE|S|a k=
z |, TS a|d|g| 22|22l S
12|l |a S |S|alS (S| 888|2]2 >
SDG SAMPLE ID LABORATORYID | s |8 | s s |||l lelolelelal3lT]S
SL0084 K1811120-001 vViivi]iviiv]v]Vv v | v v v | v v | v
SLO064 K1811120-002 v v v v v v v v v v v v
SLO065 K1811120-003 v v v v v v v v v v v v
SL0022 K1811120-004 v v v v v v v v v v v
FWO0001 K1811120-005 v v v v v v
FBOOO1 K1811120-006 v v v v v v
SL0064 K1811120-007 v
K1811120 SLO065 K1811120-008 v
SL0084 1901287-01 v
SLO064 1901287-02 v
SLO065 1901287-03 v
SL0022 1901287-04 v
FWO0001 1901287-05 v
FBOOO1 1901287-06 v
SL0205 K1811381-001 v
SLO153 K1811381-004 v v v v v v v v v v v
K1811381 SLO146 K1811381-005 v v v v v v v v v v v v
SLO153 18111900-01 v
SLO146 18111900-02 v
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DATA VALIDATION REPORT
San Jacinto South Impoundments
Dioxin/Furan Compounds by EPA 1613B

This report documents the review of analytical data from the analyses of soil samples and the
associated laboratory and field quality control (QC) samples. Samples were analyzed by ALS
Environmental, Houston, Texas. Refer to the Sample Index for a complete list of samples.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
E1801012 5 Soil, 2 Filter Wipe EPA Stage 4 & EPA Stage 2B
£1801020 7 Soil, 1 Filter Blank, 1 Filter Wipe EPA Stage 4
E1801035 2 Saoil EPA Stage 2B
E1801039 7 Soil, 3 Filter Wipe EPA Stage 2B
E1801045 3 Sall EPA Stage 4
E1801056 7 Soil, 1 Filter Wipe EPA Stage 4 & EPA Stage 2B
E1801058 4 Soil, 3 Filter Wipe EPA Stage 2B
E1801093 20 Soil EPA Stage 2B
E1801094 20 Soil EPA Stage 2B
E1801096 20 Soil EPA Stage 2B
E1801136 20 Soll EPA Stage 2B
E1801137 20 Soil EPA Stage 2B
E1801138 20 Soll EPA Stage 2B
E1801139 22 Soil EPA Stage 2B

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

SDG E1801039: The data package was missing the CCAL for analysis date 12/8/18. The
documentation for this CCAL was provided in North Impoundments SDG E1801065. No action was
taken.

EDD TO HARDCOPY VERIFICATION

Ten percent (10%) of the results in the laboratory EDD were verified by comparison to the laboratory
data package.

SDG E1807058: The filter wipes were logged in with incorrect IDs. The sample IDS are FW0008,
FWO0009, and FWO0010 instead of FW008, FW009, and FW010. The database has the correct IDs; no
further action was taken.
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TECHNICAL DATA VALIDATION
The QC requirements that were reviewed are listed below.

Sample Receipt, Preservation, and Holding Times Matrix Spikes/Matrix Spike Duplicates (MS/MSD)

System Performance and Resolution Checks Field Duplicate Samples

Initial Calibration (ICAL) Target Analyte List

Calibration Verification Reporting Limits

Laboratory Blanks Reported Results

Field Blanks Compound Identification

Labeled Compound Recovery Compound Quantitation

BN NN NI ENEN R

Calculation Verification

Laboratory Control Samples (LCS/LCSD)

v Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
1 Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Sample Receipt, Preservation, and Holding Times

Guidance documents state that the cooler temperature upon receipt at the laboratory should be
between 0°C and 6°C.

SDG E1801012: Sample SLO072 was analyzed, although it was not marked for analysis on the COC.
No action was taken.

SDG E1801020: The cooler temperature was less than the lower control limit, at -1.4°C. Samples
were not affected by the temperature outlier; no action was taken.

Laboratory Blanks

To assess the impact of any blank contaminant on the reported sample results, an action level was
established at five times (5x) the concentration reported in the blank. If a contaminant was reported
in an associated field sample and the concentration was less than the action level, the result was
qualified as not detected (U-7). No action was taken if the sample result was greater than the action
level, or for non-detected results. Analytes reported as an “estimated maximum possible
concentration” (EMPC) are considered to be false positives. No action levels were established for
these analytes. Total homolog groups were also not evaluated.

Method blanks were analyzed at the appropriate frequency. Several analytes were detected in the
method blanks; however, only the following outliers resulted in qualification of data:

Blank ID Batch SDG Analyte Samples Qualified Qualifier
EQ1800463-01 326161 1,2,3,7,8,9-HxCDF SL0045, SLO052 u-7
528118;?) 1,2,3,7,8,9-HxCDD FWO0003 u-7
EQ1800467-01 326300 | (4801039 OCDF FWO0001, FB0O0OT, U-7
FWO0003, FW0005
EQ1800510-01 328121 E1801094 | 1,2,3,4,6,7,8-HpCDF SL0037 u-7
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Field Blanks

Filter wipes were submitted as field blanks. The filter wipe amounts of total pg were converted to
ng/kg in order to compare them to the field sample concentrations. This was done using conversion
factors 32 oz (two 16 0z jars collected for each sample), 29.57 cc/oz, and 1.6 g/cc. Any positive results
remaining in the filter wipes after method blank evaluation were used to evaluate the potential
impact of field contamination on the samples. Action levels were established at 5x the amount
reported for the filter wipes. Positive results in the associated samples that were less than the action
levels were qualified as not-detected (U-6).

SDG E1801072: Two filter wipes, FW0002 and FWO0003, were submitted. Filter wipe FW0002 is
associated with all samples collected on 11/5/18. These samples are in SDGs E1801020, E1801094, and
E1801096. After qualification based on method blank contamination, positive results remained for
1,2,3,6,7,8-HxCDD, 1,2,3,4,6,7,8-HpCDD, OCDD, and OCDF. All associated sample results were either
greater than the action levels or were not detected. No qualification of data was necessary.

Filter wipe FW0003 is associated with all samples collected on 11/6/18 and 11/7/18. These samples
are in SDGs E1801020, E1801035, and E1801096. After qualification based on method blank
contamination, positive results remained for 1,2,3,4,6,7,8-HpCDD, 1,2,3,4,6,7,8-HpCDF, and OCDD.
All associated sample results were either greater than the action levels or were not detected. No
qualification of data was necessary.

SDG E1801020: One filter blank, FBO001, was submitted. This filter blank is associated with all filter
wipe samples. After qualification based on method blank contamination, positive results remained
for 1,2,3,4,6,7,8-HxCDF and OCDD. All associated sample results were either greater than the action
levels or were not detected. No qualification of data was necessary.

One filter wipe, FW0001, was also submitted. This filter wipe is associated with all samples collected
on 11/3/18 and 11/4/18. These samples are in SDGs E1801020, E1801093, and E1801094. After
qualification based on method blank contamination, positive results remained for 1,2,3,6,7,8-HxCDF,
1,2,3,7,8-PeCDF, and 2,3,4,7,8-PeCDF. All associated sample results were either greater than the
action levels or were not detected. No qualification of data was necessary.

SDG E1801039: Three filter wipes were submitted: FWO0004, FWO0005, and FW0006. Filter wipe
FWO0004 is associated with the sample collected on 11/8/18 in SDG E1801035 and E1801136. After
qualification based on method blank contamination, positive results remained for 1,2,3,6,7,8-HxCDD,
2,3,4,6,7,8-HxCDF, 1,2,3,4,6,7,8-HpCDF, and OCDD. All associated sample results were greater than
the action levels. No qualification of data was necessary.

Filter wipe FW00O05 is associated with all samples collected on 11/10/18. These samples are in SDG
E1801039. After qualification based on method blank contamination, a positive result remained for
1,2,3,4,7,8-HXCDF. All associated sample results were either greater than the action levels or were
not detected. No qualification of data was necessary.

Filter wipe FWO0006 is associated with all samples collected on 11/11/18, 11/12/18, and 11/13/18. These
samples are in SDGs E1801039, E1801045, E1801136, and E1801137. After qualification based on
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method blank contamination, positive results remained for 1,2,3,4,7,8-HxCDF and 1,2,3,4,6,7,8-
HpCDF. All associated sample results were either greater than the action levels or were not detected.

No qualification of data was necessary.

SDG E1801056: One filter wipe, FW0007, was submitted. This filter wipe is associated with all samples
collected on 11/15/18 in SDGs E1801056 and E1801139. There were no target analytes detected.

SDG E1807058: Three filter wipes were submitted: FW0008, FW0009, and FW0010. These are all
associated with samples collected on 11/16/18 in SDGs E1801058, E1801096, and E1801139. After
qualification based on method blank contamination, positive results remained for 2,3,7,8-TCDF in
FW0008 and 1,2,3,4,6,7,8-HpCDD and OCDD in FW0009. All associated sample results were either
greater than the action levels or were not detected. No qualification of data was necessary.

Labeled Compound Recovery

Isotope-stable labeled compounds were added to each field and QC sample. With the following
exceptions, the percent recovery (%R) values were within the method acceptance criteria.

SDG Sample Labeled Compound Outlier Bias Qualifier
13C-OCDD Low J-13L
E1801035 SLO078 13C-1,2,3,4,6,7,8-HpCDF Low J-13L
13C-1,2,3,4,7,8,9-HpCDF Low J-13L
13C-OCDD Low J-13L
SLO129
13C-1,2,3,4,7,8,9-HpCDF Low J-13L
E1801039 13C-OCDD Low J-13L
SLO130 13C-1,2,3,4,6,7,8-HpCDF Low J-13L
13C-1,2,3,4,7,8,9-HpCDF Low J-13L
13C-2,3,7,8-TCDD Low J-13L
E1801056 SLO197
13C-1,2,3,4,6,7,8-HpCDF Low J-13L
E1801058 FW0008 13C-2,3,7,8-TCDD Low UJ-13L
13C-1,2,3,4,6,7,8-HpCDF Low J-13L
E1801093 SLO0O01 13C-1,2,3,4,7,8,9-HpCDF Low J-13L
13C-OCDD Low J-13L
SLO035 All labeled compounds. at' or Low JJUI-3L
below lower control limit
E1801094 SLO038 All labeled compounds. at'or Low JUI-3L
below lower control limit
SLO056 13C-OCDD Low J-13L
E1801096 SL0237 13C-2,3,7,8-TCDD Low J-13L
SLO144 13C-OCDD Low J-13L
13C-OCDD Low J-13L
E1801137
SLO138 13C-1,2,3,4,6,7,8-HpCDF Low J-13L
13C-1,2,3,4,7,8,9-HpCDF Low UJ-13L
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SDG Sample Labeled Compound Outlier Bias Qualifier

13C-OCDD Low J-13L

SLO139 13C-1,2,3,4,6,7,8-HpCDF Low J-13L

13C-1,2,3,4,7,8,9-HpCDF Low J-13L

E1801137 13C-OCDD Low J-13L
SLO140

13C-1,2,3,4,7,8,9-HpCDF Low J-13L

SLO190 13C-2378-TCDD Low J-13L

13C-2378-TCDF Low J-13L

Laboratory Control Samples

Laboratory control sample/Laboratory control sample duplicate (LCS/LCSD) samples were analyzed
at the proper frequency. With the following exceptions, recovery values and RPD values were within
the control limits.

SDG E1801094: The LCSD %R value for 2,3,7,8-TCDD was greater than the upper control limit. The
LCS %R value was acceptable; no action was taken on this basis.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) samples are not required by the method and were not
analyzed. Accuracy and precision were evaluated using the labeled compound and laboratory
control sample/laboratory control sample duplicate (LCS/LCSD) results.

Field Duplicates

The relative percent difference (RPD) control limit is 50% for results greater than 5x the reporting
limit (RL). For results less than 5x the RL, the difference between the sample and duplicate must be
less than 2x the RL.

No qualifiers were applied based on field duplicate precision outliers. However, data users should
take field precision into account when interpreting sample data. Field duplicate pairs and any outliers
are noted below:

SDG Field Duplicate Set Compound Outlier Type
SLO064/SL0065 OCDF RPD
E1801012 SLO071/SLO072 No outliers

SLO045/SL0046 Total TCDD RPD
£1801020 1,2,3,6,7,8-HxCDD RPD
SL0033/5L0034 Total HxCDD RPD

1,2,3,4,6,7,8-HpCDD Diff>2xRL
1,2,3,4,6,7,8-HpCDF RPD
E1801039 SLO100/SLO101 OCDD RPD
OCDF RPD
Total HpCDD RPD
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SDG Field Duplicate Set Compound Outlier Type
Total HpCDF RPD
SLOT00/5L0101 Total HxCDD Diff>2xRL
Total HxCDF RPD
SLO107/SLO108 No outliers
1,2,3,4,7,8,9-HpCDF Diff>2xRL
1,2,3,4,7,8-HxCDD RPD
1,2,3,6,7,8-HxCDD RPD
1,2,3,7,8,9-HxCDD Diff>2xRL
F1801039 12,37,8-PeCDD RPD
1,2,3,7,8-PeCDF Diff>2xRL
SLO129/SLO130 23,4.78-PeCDF RPD
2,3,7,8-TCDD RPD
2,3,7,8-TCDF RPD
Total HxCDD RPD
Total PeCDD RPD
Total TCDD RPD
Total TCDF RPD
1,2,3,4,6,7,8-HpCDD RPD
1,2,3,4,6,7,8-HpCDF RPD
1,2,3,4,7,8,9-HpCDF Diff>2xRL
1,2,3,4,7,8-HxCDF RPD
1,2,3,6,7,8-HxCDF RPD
1,2,3,7,8,9-HxCDF Diff>2xRL
1,2,3,7,8-PeCDD Diff>2xRL
E1801056 SL0203/SL0204 12.3.7.8-PeCDF RPD
2,3,4,7,8-PeCDF RPD
OCDD RPD
OCDF RPD
Total HpCDD RPD
Total HpCDF RPD
Total PeCDD Diff>2xRL
Total PeCDF RPD
E1801058 SL0249/SL0250 No Outliers

Reported Results

Reporting limits were adjusted for percent solids, starting sample size, and required dilutions. Non-
detected results were reported as ND at the reporting limit (RL).

Compound Identification

The laboratory assigned K-flags to results where a peak was detected but did not meet ion ratio
quantitation criteria. The reported values cannot be considered as positive identifications for these
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analytes. These results were considered potential false positives or estimated maximum possible
concentrations (EMPC) and were qualified as not detected (U-25) at the reported values.

The method requires the confirmation of 2,3,7,8-TCDF using an alternate GC column as the DB5
column that is typically used cannot fully separate 2,3,7,8-TCDF from closely eluting non-target TCDF
isomers. The laboratory did not perform a second column confirmation; however, the laboratory
uses a DB-5MSUI column. This column provides adequate resolution of the TCDF isomers as
indicated by the acceptable peak to valley ratios. Since the 2,3,7,8-TCDF resolution was acceptable,
no action was necessary.

Compound Quantitation

SDG E1801012: The results for 1,2,3,6,7,8-HxCDF in Sample SLO058 was flagged “P” indicating
chlorodiphenyl ether interference. These result was estimated (J-23).

SDG E1801020: The results for 1,2,3,6,7,8-HxCDF in Sample SL0022 and 1,2,3,7,8-PeCDF in Sample
SL0033 were flagged “P" indicating chlorodiphenyl ether interference. These results were estimated
(J-23).

The results for OCDD in samples SLO045 and SLO046 exceeded the calibration range of the
instrument and were flagged with an "E". These results were estimated (J-20).

SDG E1801045: The result for OCDD in Sample SLO146 exceeded the calibration range of the
instrument and was flagged with an “E”. This result was estimated (J-20).

SDG E1801039: The result for 1,2,3,6,7,8-HxCDF in Sample SL0129 was flagged “P” indicating
chlorodiphenyl ether interference. This result was estimated (J-23).

SDG E1801093: The results for 1,2,3,6,7,8-HxCDF and 1,2,3,7,8-PeCDF in Sample SL0024 and
1,2,3,4,7,8-HXCDF in Sample SL0026 were flagged “P" indicating chlorodiphenyl ether interference.
These results were estimated (J-23).

The OCDD results for samples SL0017, SL0018, SL0024, and SL0025 exceeded the calibration range
of the instrument and were flagged with an “E". These results were estimated (J-20).

SDG E1801094: The results for 1,2,3,6,7,8-HxCDF in samples SL0014, SL0028, SL0035, SL0054, SLO055,
and SLO057 and 1,2,3,7,8-PeCDF in Sample SL0029 were flagged “P" indicating chlorodiphenyl ether
interference. These results were estimated (J-23).

The OCDD results for samples SL0013, SL0028, SL0035, and SLO055 exceeded the calibration range
of the instrument and were flagged with an “E”. These results were estimated (J-20).

SDG E1801096: The results for 1,2,3,6,7,8-HxCDF in samples SL0O062, SL0206, SL0233 and
1,2,3,4,6,7,8-HpCDF in Sample SLO060 were flagged “P" indicating chlorodiphenyl ether interference.
These results were estimated (J-23).
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The OCDD results for samples SL0059 and SL0206 exceeded the calibration range of the instrument
and were flagged with an “E". These results were estimated (J-20).

SDG E18017136: The OCDD results for samples SL0O085, SL0124, SL0141, and SL0143 exceeded the
calibration range of the instrument and were flagged with an “E". These results were estimated
(J-20).

The results for 1,2,3,6,7,8-HxCDF in samples SL0124, SL0142, and SL0143 and 1,2,3,4,6,7,8-HpCDF in
sample SLO128 were flagged “P” indicating chlorodiphenyl ether interference. These results were
estimated (J-23).

SDG E18017137: The OCDD results for samples SLO136 and SLO131 exceeded the calibration range of
the instrument and were flagged with an “E”. These results were estimated (J-20).

The result for 1,2,3,6,7,8-HxCDF in sample SL0133 was flagged "P" indicating chlorodiphenyl ether
interference. These results were estimated (J-23).

SDG E1801138: The OCDD results for samples SLO172 and SLO179 exceeded the calibration range of
the instrument and were flagged with an “E”. These results were estimated (J-20).

SDG E1801139: The OCDD result for sample SL0244 exceeded the calibration range of the instrument
and were flagged with an “E". These results were estimated (J-20).

The result for 1,2,3,6,7,8-HxCDF in samples SL0225, SL0226, and SL0245 were flagged “P" indicating
chlorodiphenyl ether interference. These results were estimated (J-23).

Calculation Verification

SDGs E1801012 and E1801020: Several results were verified by recalculation from the raw data for

batch 326161. No calculation or transcription errors were found.

SDGs E1801045 and E1801056: Several results were verified by recalculation from the raw data for
batch 327285. No calculation or transcription errors were found.

OVERALL ASSESSMENT

As determined by this evaluation, the laboratory performed an acceptable modification of the
specified analytical method. With the exceptions noted above, accuracy was acceptable as
demonstrated by labeled compound and LCS/LCSD %R values and precision was acceptable as
demonstrated by the LCS/LCSD and field duplicate RPD values.

Detection limits were elevated due to ion ratio outliers and method blank contamination. Results were
estimated due to chlorodiphenyl ether interferences, labeled compound recovery outliers, and results
that exceeded the calibration range of the instrument.

All data, as qualified, are acceptable for use.

DXN - 8 EcoChem, Inc.



DATA VALIDATION REPORT
San Jacinto South Impoundments
TCLP Volatile Organic Compounds - Method SW8260C

This report documents the review of analytical data from the analyses of TCLP leachate samples and
the associated laboratory quality control (QC) samples. Samples were analyzed by ALS Environmental,
Kelso, Washington. Refer to the Sample Index for a list of samples reviewed.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
K1811120 4 TCLP Leachate Stage 2B
K1811381 2 TCLP Leachate EPA Stage 4

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

EDD TO HARDCOPY VERIFICATION

Ten percent (10%) of the results in the laboratory EDD were verified by comparison to the laboratory
data package. With the following exception, no discrepancies were found.

SDG K1817120: The laboratory mislabeled Sample K1811120-003 as FBOOO1 with collection date
11/3/18. The EDD was revised to reflect the correct client ID as SLO065 with collection date 11/5/18.
Multiple entries were observed for pyridine. These entries were flagged as do-not-report (DNR) to
indicate which results among multiple reported results not to use.

TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

Sample Receipt, Preservation, and Holding Times Matrix Spike/Matrix Spike Duplicates (MS/MSD)

GC/MS Instrument Performance (Tune) Field Duplicates

Initial Calibration (ICAL) Internal Standards

Continuing Calibration (CCAL) Target Analyte List

Laboratory Blanks Reporting Limits

Field Blanks Compound Identification

Surrogate Compounds Reported Results

NN ESENEN RN AN

S e AN AN AN AN

Laboratory Control Samples (LCS) Calculation Verification

v/ Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
1 Quality control outliers are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Sample Receipt, Preservation, and Holding Times

Guidance documents state that the cooler temperature upon receipt at the laboratory should be
between 0°C and 6°C.

SDG K1811381: One cooler temperature was less than the lower control limit, at -5.5°C. Samples
were not affected by the temperature outlier; no action was taken.
Field Blanks

Field blanks were not submitted with this sampling event.

Surrogate Compounds

The surrogate compounds toluene-d8, 4-bromofluorobenzene, and dibromofluoromethane, were
added to all samples. With the following exceptions, surrogate recoveries were within the laboratory
control limits.

Both SDGs: Several samples exhibited recoveries of dibromofluoromethane slightly greater than the
upper control limit indicating a potential high bias. Target analytes were not detected in the affected
samples; no qualification was required.

Laboratory Control Samples

Laboratory control samples (LCS) were analyzed at the required frequency of one per batch of 20 or
fewer samples. With the exceptions noted below, spike recoveries were within the laboratory control
limits.

SDGs K1811120 and K1811381: The LCS recovery for 2-butanone (MEK) was less than the lower control
limit; associated results were estimated (UJ-10L).

Matrix Spike/Matrix Spike Duplicates

Matrix spikes were not analyzed with the data set. Accuracy was assessed using the surrogate and
LCS recoveries. Precision could not be evaluated.

Field Duplicates

No field duplicates were submitted.

Calculation Verification

SDG K1811381: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were found.

VOC -2 EcoChem, Inc.



OVERALL ASSESSMENT

As determined by this evaluation, the laboratory followed the specified analytical method. With the
exceptions noted above, accuracy was acceptable as demonstrated by the surrogate and laboratory
control sample (LCS) recovery values. Precision could not be evaluated.

Data were estimated due to LCS recovery outliers.

Extraneous results were flagged as do-not-report (DNR) to indicate which results among multiple
reported results not to use. Data flagged as DNR should not be used for any purpose.

All other data, as qualified, are acceptable for use.

VOC -3 EcoChem, Inc.



DATA VALIDATION REPORT
San Jacinto South Impoundments
TCLP Semi-Volatile Organic Compounds by 8270D

This report documents the review of analytical data from the analyses of TCLP leachate samples and
the associated laboratory quality control (QC) samples. Samples were analyzed by ALS Environmental,
Kelso, Washington. Refer to the Sample Index for a list of samples reviewed.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
K1811120 4 TCLP Leachate EPA Stage 2B
K1811381 2 TCLP Leachate EPA Stage 4

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective action
processes and all anomalies were discussed in the case narrative.

EDD TO HARDCOPY VERIFICATION

All sample IDs and results reported in the electronic data deliverable (EDD) were verified (100%
verification) by comparing the EDD to the hardcopy laboratory data package. Ten percent (10%) of
the laboratory QC results were also verified.

SDG K1811381: The sample results forms indicate an extraction date of 1/3/18, however this date should
be 1/3/19. The laboratory was contacted and confirmed that the correct date of extraction was 1/3/19
and corrected the forms in an updated data package.

SDG K1811120: The laboratory mislabeled Sample K1811120-003 as FBOOO1 with collection date
11/3/18. The EDD was revised to reflect the correct client ID as SLO065 with collection date 11/5/18.

TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

Sample Receipt, Preservation, and Holding Times Matrix Spike/Matrix Spike Duplicates (MS/MSD)

Tune Field Duplicates

Initial Calibration Internal Standards

Continuing Calibration Target Analyte List

Laboratory Blanks Reporting Limits

Field Blanks Reported Results

Surrogate Compounds Compound Identification

NN N NN ENEAYL
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Laboratory Control Sample (LCS) Calculation Verification (Full validation only)

v Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Sample Receipt, Preservation, and Holding Times

Guidance documents state that the cooler temperature upon receipt at the laboratory should be
between 0°C and 6°C.

SDG K1811120: The leaching procedure for samples SL0064, SL0065, and SL0022 was conducted
after the 14-day holding time had expired. All results were estimated (UJ-1).

SDG K1811381: One cooler temperature was less than the lower control limit, at -5.5°C. Samples
were not affected by the temperature outlier; no action was taken.

Both field samples were extracted for SVOC analysis after the 7-day holding time had expired. There
were no target analytes detected in the samples; all results were estimated (UJ-1).

Field Blanks

No field blanks were submitted.

Laboratory Control Samples

Laboratory control samples (LCS) were analyzed at the required frequency of one per batch of 20 or
fewer samples. With the exceptions noted below, spike recoveries were within the laboratory control
limits.

SDG K1811120: The LCS recovery for 2,4,6-trichlorophenol was less than the lower control limit;
associated sample results were estimated (UJ-10L).

Matrix Spike/Matrix Spike Duplicates

Matrix spikes were not analyzed with the data set. Accuracy was assessed using the surrogate and
LCS recoveries. Precision could not be evaluated.

Field Duplicates

No field duplicates were submitted.

Calculation Verification

SDG K1811381: Several results were verified by recalculation form the raw data. No calculation or
transcription errors were found.

OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed the specified analytical method. With
the exception noted above, accuracy was acceptable, as demonstrated by the surrogate and LCS
percent recoveries. Precision could not be evaluated.

Results were estimated based on exceeded holding times and an LCS recovery outlier.

All data, as qualified, are acceptable for use.

SvVoC -2 EcoChem, Inc.



DATA VALIDATION REPORT
San Jacinto South Impoundments
TCLP Chlorinated Pesticides by 8081B

This report documents the review of analytical data from the analyses of TCLP leachate samples and
the associated laboratory quality control (QC) samples. Samples were analyzed by ALS Environmental,
Kelso, Washington. Refer to the Sample Index for a list of samples reviewed.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
K1811120 4 TCLP Leachate EPA Stage 2B
K1811381 2 TCLP Leachate EPA Stage 4

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective action
processes and all anomalies were discussed in the case narrative.

SDG K1811381: The initial calibration quantitation reports were missing from the data package. The
laboratory was contacted and provided the missing information.

EDD TO HARDCOPY VERIFICATION

Ten percent (10%) of the results in the laboratory EDD were verified by comparison to the laboratory
data package. With the following exception, no discrepancies were found.

SDG K1817120: The laboratory mislabeled Sample K1811120-003 as FBOOO1 with collection date
11/3/18. The EDD was revised to reflect the correct client ID as SLO065 with a collection date of
11/5/18. Multiple entries were observed for endrin, toxaphene, g-BHC, heptachlor, heptachlor
epoxide, methoxychlor, and chlordane. These entries were flagged as do-not-report (DNR) to
indicate which results among multiple reported results not to use.

TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

Sample Receipt, Preservation, and Holding Times Matrix Spikes/Matrix Spike Duplicates (MS/MSD)

Initial Calibration Field Duplicates

Continuing Calibration Target Analyte List

Laboratory Blanks Reporting Limits

Field Blanks Reported Results

Surrogate Compounds Compound Identification

LI ENRNENENES

Laboratory Control Sample (LCS) Calculation Verification (Full validation only)

v Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Sample Receipt, Preservation, and Holding Times

Guidance documents state that the cooler temperature upon receipt at the laboratory should be
between 0°C and 6°C.

SDG K1811120: The leaching procedure for samples SL0064, SL0O065, and SL0022 was conducted
after the 14-day holding time had expired. All results were estimated (UJ-1).

SDG K1811381: One cooler temperature was less than the lower control limit, at -5.5°C. Samples
were not affected by the temperature outlier; no action was taken.
Field Blanks

No field blanks were submitted.
Surrogates

SDG Ki1811120: The tetrachloro-m-xylene recoveries were less than the lower control limit in all
samples. No target analytes were detected; results were estimated (UJ-13L).

SDG K1811381: The decachlorobiphenyl recovery was less than the lower control limit in Sample
SLO146; results were estimated (UJ-13L) for this sample.
Laboratory Control Sample

SDG K1811120: The recovery values for methoxychlor and toxaphene were greater than the upper
control limit of 130%. These analytes were not detected in the associated field samples; no data were
qualified.

Matrix Spikes/Matrix Spike Duplicates

SDG K1811120: Sample SL0O084 was used for the matrix spike/matrix spike duplicate (MS/MSD)
analyses. The recovery values for methoxychlor were greater than the upper control limit. This
analyte was not detected in the parent sample; no qualification was required.

Field Duplicates

No field duplicates were submitted.

Calculation Verification

SDG K1811381: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were found.

OoCP -2 EcoChem, Inc.



OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed the specified analytical method. With
the exceptions noted above, accuracy was acceptable as demonstrated by the surrogate, laboratory
control sample, and MS/MSD recoveries. Precision was also acceptable as demonstrated by the
MS/MSD relative percent difference values.

Results were estimated due to the holding time being exceeded for the leaching procedure and
surrogate recovery outliers.

Extraneous results were flagged as do-not-report (DNR) to indicate which results among multiple
reported results not to use. Data flagged as DNR should not be used for any purpose.

All other data, as qualified, are acceptable for use.

OCP -3 EcoChem, Inc.



DATA VALIDATION REPORT
San Jacinto South Impoundments
PCB Aroclors by Method SW8082A

This report documents the review of analytical data from the analyses of soil and wipe samples and
the associated laboratory quality control (QC) samples. Samples were analyzed by ALS Environmental,
Kelso, Washington. Refer to the Sample Index for a list of samples reviewed.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
K1811120 2 Wipe EPA Stage 2B
K1811381 1 Soil EPA Stage 4

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

SDG K1811381: The initial calibration quantitation reports were missing from the data package. The
laboratory was contacted and provided the missing documentation.

EDD TO HARDCOPY VERIFICATION

Ten percent (10%) of the results in the laboratory EDD were verified by comparison to the laboratory
data package. No errors were noted.

TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed in the following table

Laboratory Control Samples (LCS/LCSD)
Field Duplicates

Target Analyte List

Reporting Limits

Compound Identification

Reported Results

Calculation Verification (Full validation only)

Sample Receipt, Preservation, and Holding Times
Initial Calibration (ICAL)

Continuing Calibration (CCAL)

Laboratory Blanks

Field Blanks

Surrogate Compounds

Matrix Spike/Matrix Spike Duplicates (MS/MSD)

I ENENENENENER
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v/ Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
1 Quality control outliers are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Sample Receipt, Preservation, and Holding Times

Guidance documents state that the cooler temperature upon receipt at the laboratory should be
between 0°C and 6°C.

SDG K1811381: One cooler temperature was less than the lower control limit, at -5.5°C. Samples
were not affected by the temperature outlier; no action was taken.

Field Blanks

SDG K1811120: Two field blanks were submitted: FB00O1 and FWO0001. No target analytes were
detected.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate samples (MS/MSD) were analyzed at the appropriate frequency.
No action is taken unless both the MS and MSD %R values are outside the control limits for MS/MSD
%R outliers. Precision is indicated by the relative percent difference (RPD) between the MS and MSD
values. Any RPD values outside the control limits indicate uncertainty in the measured results for the
sample. Qualifiers were only issued to the parent sample.

SDG K1811381: The MS %R value for Aroclor 1260 was greater than the upper control limit. The MSD
recovery was acceptable; no data were qualified based on this single outlier.

Field Duplicates

No field duplicates were submitted.

Calculation Verification

SDG K18711381: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were found.

OVERALL ASSESSMENT

As determined by this evaluation, the laboratory followed the specified analytical method. Accuracy
was acceptable as demonstrated by the surrogate, laboratory control sample/laboratory control
sample duplicate (LCS/LCSD), and MS/MSD percent recovery values. Precision was also acceptable
as demonstrated by the LCS/LCSD and MS/MSD relative percent difference values.

No data were qualified for any reason.

All data, as reported, are acceptable for use.

PCB Aroclors - 2 EcoChem, Inc.



DATA VALIDATION REPORT
San Jacinto South Impoundments
TCLP Herbicides by 8151A

This report documents the review of analytical data from the analyses of TCLP leachates and the
associated laboratory quality control (QC) samples. Samples were analyzed by ALS Environmental,
Kelso, Washington. Refer to the Sample Index for a list of samples reviewed.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
K1811120 4 TCLP Leachate EPA Stage 2B
K1811381 2 TCLP Leachate EPA Stage 4

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective action
processes and all anomalies were discussed in the case narrative.

K1811120: The laboratory report was missing the continuing calibration summaries and raw data. The
laboratory was contacted and submitted the missing documentation.

EDD TO HARDCOPY VERIFICATION

Ten percent (10%) of the results in the laboratory EDD were verified by comparison to the laboratory
data package. With the following exception, no discrepancies were found.

SDG K1811120: The laboratory mislabeled Sample K1811120-003 as FBO0OO1 with a collection date of
11/3/18. The EDD was revised to reflect the correct client ID of SL0O065 with a collection date of
11/5/18.

TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

Sample Receipt, Preservation, and Holding Times Matrix Spike/Matrix Spike Duplicates (MS/MSD)

Tune Field Duplicates

Initial Calibration Internal Standards

Continuing Calibration Target Analyte List

Laboratory Blanks Reporting Limits

Field Blanks Reported Results

Labeled Compounds/ Surrogate Compounds Compound Identification

AN BN NI NN
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Laboratory Control Sample (LCS) Calculation Verification

v Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
T Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Sample Receipt, Preservation, and Holding Times

Guidance documents state that the cooler temperature upon receipt at the laboratory should be
between 0°C and 6°C.

SDG K1811120: The leaching procedure for samples SL0064, SL0O065, and SL0022 was conducted
after the 14-day holding time had expired. All results were estimated (UJ-1).

SDG K1811381: One cooler temperature was less than the lower control limit, at -5.5°C.  Samples
were not affected by the temperature outlier; no action was taken.

Field Blanks

No field blanks were submitted.

Field Duplicates

No field duplicates were submitted.

Reporting Limits
Reporting limits are greater than the those specified in the QAPP.

Calculation Verification

SDG K1811381: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were found.

OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed the specified analytical method.
Accuracy was acceptable, as demonstrated by the surrogate, laboratory control sample, and matrix
spike/matrix spike duplicate (MS/MSD) recoveries. Precision was also acceptable as demonstrated by
the MS/MSD relative percent difference values.

Results were estimated due to the holding time being exceeded for the leaching procedure..

All data, as qualified, are acceptable for use.

HERB - 2 EcoChem, Inc.



DATA VALIDATION REPORT
San Jacinto South Impoundments
Gasoline Range Organics (GRO), Diesel Range Organics (DRO), and
Residual Range Organics (RRO) - Method SW8015C & TX 1005

This report documents the review of analytical data from the analyses of soil and wipe samples and
the associated laboratory quality control (QC) samples.  Samples were analyzed by ALS
Environmental, Houston, Texas and ALS Environmental, Kelso, Washington. Refer to the Sample
Index for a list of samples reviewed.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
E1801020 1 Sail Stage 4
K1811120 3 Soil & 2 Wipe EPA Stage 2B
K1811381 3 Soll Stage 4

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

EDD TO HARDCOPY VERIFICATION

Ten percent (10%) of the results in the laboratory EDD were verified by comparison to the laboratory
data package. With the following exception, no discrepancies were found.

SDG K1811120: For the DRO/RRO reports, the laboratory mislabeled Sample K1811120-003 as FBO0O1
with a collection date of 11/3/18. The EDD was revised to reflect the correct client ID of SLO065 with
a collection date of 11/5/18.

TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

Sample Receipt, Preservation, and Holding Times Matrix Spike/Matrix Spike Duplicates (MS/MSD)

Initial Calibration (ICAL) Field Duplicates

Continuing Calibration (CCAL) Target Analyte List

Laboratory Blanks Reporting Limits

Field Blanks Compound Identification

Surrogate Compounds Reported Results

—‘N—‘—‘N«N

Laboratory Control Samples (LCS) Calculation Verification

v/ Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
1 Quality control outliers are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Sample Receipt, Preservation, and Holding Times

The validation guidance documents state that the cooler temperatures should be within an advisory
temperature range of 2° to 6°C. With the following exception noted below, the laboratory received
the sample coolers within the advisory temperature range.

SDG K1811120: Samples FW0001 and FBOOO1 were extracted for DRO and RRO after the 14-day
holding time, at 18 days. No target analytes were detected in these samples; results were estimated
(UJ-1).

SDG K1811381: One cooler temperature was less than the lower control limit, at -5.5°C. Samples
were not affected by the temperature outlier; no action was taken.

Continuing Calibration

With the exception noted below, the percent difference (%D) values were within the 25% control
limits for all continuing calibrations (CCAL).

SDG K1811120: In the CCAL from 12/06/18, the %D values for DRO and RRO were greater than the
control limit of 25% and indicated a potential high bias. The associated sample results were not
detected; no data were qualified.

SDG K1811381: In the CCAL from 10/24/18, the %D value for DRO was greater than the control limit
of 25% and indicated a potential high bias. The DRO results in the associated samples were
estimated (J-5BH).

Laboratory Blanks

A method blank was analyzed at the required frequency of one per batch of 20 or fewer samples.
Action levels were established at five times (5x) the concentration reported in the field blank. If a
contaminant is reported in an associated field sample and the concentration is less than the action
level, the result is qualified as not detected (U-7). No action is taken if the sample result is greater
than the action level, or for non-detected results.

SDG K1811120: DRO and RRO were detected in the extraction batch associated with the soil samples.
Results for both analytes in the associated samples were greater than the action limit; no qualification
was required.

SDG K1811381: DRO and RRO were detected. Results for both analytes in the associated samples
were greater than the action limit; no qualification was required.

Field Blanks

SDG K1811120: Two field blanks, FW0001 and FB0OO1, were submitted. No target analytes were
detected.

Fuels - 2 EcoChem, Inc.



Surrogate Compounds

The surrogate compound 4-bromofluorobenzene was added to all samples for GRO analysis. The
surrogate compounds o-terphenyl and n-triacontane were added to all samples for DRO/RRO
analysis. With the following exception, the surrogate recoveries were within the laboratory control
limits.

SDG K1811381: The 4-bromofluorobenzene recovery value was greater than the upper control limit
in Sample SLO146. The GRO result for this sample was estimated (J-13H).
Laboratory Control Samples

Laboratory control samples (LCS) were analyzed at the required frequency of one per batch of 20 or
fewer samples. With the following exceptions, all spike recoveries were within the laboratory control
limits.

SDG K1811120: The recovery values for DRO and RRO were greater than the upper control limits for
the extraction batch associated with the wipe samples. These analytes were not detected in the
associated samples; no data were qualified.

Field Duplicates

Field duplicates were not submitted.

Reporting Limits
The DRO and GRO reporting limits exceeded those specified in the QAPP.

Compound Identification

Both SDGs: For the DRO/RRO analyses, several reported results were flagged with an “O" or a "Y”
indicating the chromatographic fingerprint matched petroleum but did not match the calibration
standard. The associated results were estimated (J-14).

Calculation Verification

SDG K1811381: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were found.

OVERALL ASSESSMENT

As determined by this evaluation, the laboratory followed the specified analytical method. With the
exceptions noted above, accuracy was acceptable as demonstrated by the surrogate, laboratory
control sample, and MS/MSD recovery values and precision was acceptable as demonstrated by the
MS/MSD relative percent difference values.

Data were estimated due to exceeded holding times, a CCAL %D outlier, a surrogate recovery outlier,
and for chromatographic patterns that did not match those of the calibration standards.

All data, as qualified, are acceptable for use.

Fuels - 3 EcoChem, Inc.



DATA VALIDATION REPORT
San Jacinto South Impoundments
TCLP Metals - Method SW6010C and 7470A

This report documents the review of analytical data from the analyses of TCLP leachates and the
associated laboratory quality control (QC) samples. Samples were analyzed by ALS Environmental,
Kelso, Washington. Refer to the Sample Index for a list of samples reviewed.

SDG NUMBER OF SAMPLES AND MATRIX VALIDATION LEVEL
K1811120 4 TCLP Leachate Stage 2B
K1811381 2 TCLP Leachate EPA Stage 3

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

EDD TO HARDCOPY VERIFICATION

Ten percent (10%) of the results in the laboratory EDD were verified by comparison to the laboratory
data package. With the following exception, no discrepancies were found.

SDG K1811120: The laboratory mislabeled Sample K1811120-003 as FBO0O1 with a collection date of
11/3/18. The EDD was revised to reflect the correct client ID of SLO065 with a collection date of
11/5/18.

TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

Laboratory Duplicates
Interference Check Samples
Serial Dilutions

Field Duplicates

Reporting Limits

Reported Results
Calculation Verification

Sample Receipt, Preservation, and Holding Times
Initial Calibration

Calibration Verification

CRDL Standards

Laboratory Blanks

Field Blanks

Laboratory Control Samples (LCS)

Matrix Spikes
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v/ Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
1 Quality control outliers are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Sample Receipt, Preservation, and Holding Times

Guidance documents state that the cooler temperature upon receipt at the laboratory should be
between 0°C and 6°C.

SDG K1811381: One cooler temperature was less than the lower control limit, at -5.5°C. Samples
were not affected by the temperature outlier; no action was taken.

Laboratory Blanks

To assess the impact of any blank contaminant on the reported sample results, an action level is
established at five times (5x) the concentration reported in the blank. If a contaminant is reported
in an associated field sample and the concentration is less than the action level, the result is qualified
as not detected (U-7). No action is taken if the sample result is greater than the action level, or for
non-detected results. For laboratory blanks that are less than the negative MDL, positive results less
than the action level of five times the absolute value of the blank concentration are estimated (J-7)
and non-detects are estimated (UJ-7L) to indicate a potential low bias.

Laboratory blanks were analyzed at the appropriate frequency. Contaminant levels, associated
samples, and action levels are documented in the data validation worksheets.

SDG K1811120: One instrument blank had a selenium value that was greater than the detection limit.
The selenium result for Sample ALO064 was qualified as not detected (U-7). One instrument blank
had a result for cadmium that was less than the negative detection limit. Associated sample results
were greater than the 5x action level; no data were qualified.

Field Blanks

No field blanks were submitted.

Matrix Spike

Matrix spike (MS) were analyzed at the proper frequency of one per 20 samples or one per batch for
soil samples. Where analyte concentrations were less than 4x the spike amount, the percent recovery
(%R) and relative percent difference (RPD) values were evaluated. If the percent recovery values
indicate a potential low bias, associated results are estimated (J/UJ-8). If the %R values indicate a
potential high bias, only the associated positive results are estimated (J-8).

The following analytes were qualified in one or more samples based on %R value outliers. Qualifiers
were issued to all samples associated with a QC batch.

SDG K1811120:  For batch 326966, Sample SL0022 was used for the matrix spike analysis. The MS
recovery for silver was less than the lower control limit of 75%, at 57%. This was the only associated
sample; the silver result was estimated (UJ-8L) to indicate a potential low bias.

Field Duplicates

No field duplicates were submitted.

MET - 2 EcoChem, Inc.



Reporting Limits

Several samples were diluted due to interferences or other factors. Reporting limits were elevated
accordingly.

Calculation Verification

SDG K1811381: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were noted.

OVERALL ASSESSMENT

As determined by this evaluation, the laboratory followed the specified analytical methods. With the
exception noted above, accuracy was acceptable as demonstrated by the laboratory control sample
and matrix spike recoveries. Precision was also acceptable as demonstrated by the laboratory
duplicate relative percent difference values.

One detection limit was elevated based on an instrument blank value and one result was estimated
due to a matrix spike recovery outlier.

All data, as qualified, are acceptable for use.

MET - 3 EcoChem, Inc.



DATA VALIDATION REPORT
San Jacinto South Impoundments
Conventional Tests

This report documents the review of analytical data from the analysis of soil and wipe samples and the
associated laboratory quality control (QC) samples. Samples were analyzed by ALS Environmental,
Kelso, Washington and ALS Environmental, Holland, Michigan. Refer to the Sample Index for a list

of samples reviewed.

SDG NUMBER OF SAMPLES AND MATRIX VALIDATION LEVEL
K1811120 4 Soil & 2 Wipe EPA Stage 2B
K1811381 3 Sail EPA Stage 3

The analytical tests that were performed are summarized below:

LABORATORY PARAMETER METHOD
Sulfate EPA 300.0
Sulfur SW9056A mod
Flashpoint SW 1020A
ALS-Kelso oH SW 9045D
Reactive Sulfide SW 9034M
Total Solids EPA 160.3 mod
ALS-Holland Reactive Cyanide SW733.2

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

EDD TO HARDCOPY VERIFICATION

Ten percent (10%) of the results in the laboratory EDD were verified by comparison to the laboratory
data package. With the following exceptions, no discrepancies were found.

The reactive cyanide results in the EDD were reported as not-detected (ND) at the method detection
limit (MDL), but the summary forms had results reported as ND at the reporting limit (RL). The EDD
is correct, no action was taken.

SDG K1811120: The laboratory mislabeled Sample K1811120-003 as FBO0OO1 with a collection date of
11/3/18. The EDD was revised to reflect the correct client ID of SL0O065 with a collection date of
11/5/18.

CONV -1 EcoChem, Inc.



TECHNICAL DATA VALIDATION

This report documents the review of analytical QC requirements as listed in the following table.

Sample Receipt, Preservation, and Holding Times Matrix Spike/Matrix Spike Duplicates (MS/MSD)

Initial Calibration Laboratory Duplicates

Calibration Verification Field Duplicates

Laboratory Blanks Reporting Limits

Field Blanks Reported Results
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Laboratory Control Samples (LCS) Calculation Verification (Full validation only)

v Method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
1 Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Sample Receipt, Preservation, and Holding Times

The validation guidance documents state that the cooler temperatures should be within an advisory
temperature range of <6°C. With the following exceptions noted below, the laboratory received the
sample coolers within the advisory temperature range.

SDG K18711120: Several samples were analyzed for reactive cyanide, moisture, pH, and total solids
after the holding times had expired. Results for these analytes were estimated (J/UJ-1).

SDG K1811381: One cooler temperature was less than the lower control limit, at -5.5°C. Samples
were not affected by the temperature outlier; no action was taken.

All samples were analyzed for pH, sulfate, and total solids after the holding times had expired. Results
for these analytes were estimated (J-1).

Field Blanks

SDG K1811120: Two field blanks were submitted, FW0001 and FBOOO1. No target analytes were
detected.

Field Duplicate

No field duplicates were submitted.

Calculation Verification

SDG K1811381: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were found.
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OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical methods.
Accuracy was acceptable, as demonstrated by the laboratory control sample and matrix spike/matrix
spike duplicate (MS/MSD) recoveries. Precision was also acceptable as demonstrated by the
laboratory duplicate and MS/MSD relative percent difference values.

Results were estimated based on exceeded holding times.

All data, as qualified, are acceptable for use.
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DATA VALIDATION QUALIFIER CODES
Based on National Functional Guidelines

The following definitions provide brief explanations of the qualifiers assigned to results in
the data review process.

U The analyte was analyzed for, but was not
detected above the reported sample quantitation
limit.

J The analyte was positively identified; the

associated numerical value is the approximate
concentration of the analyte in the sample.

NJ The analysis indicates the presence of an analyte
that has been “tentatively identified” and the
associated numerical value represents the
approximate concentration.

uJ The analyte was not detected above the reported
sample quantitation limit. However, the reported
quantitation limit is approximate and may or may
not represent the actual limit of quantitation
necessary to accurately and precisely measure the
analyte in the sample.

R The sample results are rejected due to serious
deficiencies in the ability to analyze the sample
and meet quality control criteria. The presence or
absence of the analyte cannot be verified.

The following is an EcoChem qualifier that may also be assigned during the data
review process:

DNR Do not report; a more appropriate result is
reported from another analysis or dilution.

4/16/09 PM EcoChem, Inc.
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DATA QUALIFIER REASON CODES

Group Code Reason for Qualification
Sample Handling 1 Improper Sample Handling or Sample Presgrvatlon (i-e., hea.dspa.ce, cooler

temperature, pH, summa canister pressure); Exceeded Holding Times

4 Instrument Performance (i.e., tune, resolution, retention time window, endrin
breakdown, lock-mass)

5A Initial Calibration (RF, %RSD, r?)

Instrument Performance Calibration Verification (CCV, CCAL; RF, %D, %R)

5B . ;
Use bias flags (H,L)" where appropriate

5C Initial Calibration Verification (ICV %D, %R)
Use bias flags (H,L)!" where appropriate

6 Field Blank Contamination (Equipment Rinsate, Trip Blank, etc.)

Blank Contamination 7 Lab Blank Contamination (i.e., method blank, instrument blank, etc.)

Use low bias flag (L)! for negative instrument blanks

8 Matrix Spike (MS and/or MSD) Recoveries
Use bias flags (H,L)! where appropriate

9 Precision (all replicates: LCS/LCSD, MS/MSD, Lab Replicate, Field Replicate)

10 Laboratory Control Sample Recoveries (a.k.a. Blank Spikes)

Precision and Accuracy Use bias flags (H,L)! where appropriate

19 Reference Material
Use bias flags (H,L)! where appropriate
Surrogate Spike Recoveries (a.k.a. labeled compounds, recovery standards)

13 ; .
Use bias flags (H,L)!" where appropriate

16 ICP/ICP-MS Serial Dilution Percent Difference

17 ICP/ICP-MS Interference Check Standard Recovery
Use bias flags (H,L)!" where appropriate

Interferences 19 Internal Standard Performance (i.e., area, retention time, recovery)

22 Elevated Detection Limit due to Interference (i.e., chemical and/or matrix)

23 Bias from Matrix Interference (i.e. diphenyl ether, PCB/pesticides)

2 Chromatographic pattern in sample does not match pattern of calibration standard

3 2nd column confirmation (RPD or %D)

Identification and . » . .
Quantitation 4 Tentatively Identified Compound (TIC) (associated with NJ only)

20 Calibration Range or Linear Range Exceeded

25 Compound Identification (i.e., ion ratio, retention time, relative abundance, etc.)

1 A more appropriate result is reported (multiple reported analyses i.e., dilutions, re-
extractions, etc. Associated with “R” and “DNR” only)

Miscellaneous 14 Other (See DV report for details)
26 Method QC information not provided

TH = high bias indicated
L = low bias indicated
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EcoChem, Inc.



DATA VALIDATION CRITERIA Table: HRMS-DXN
Revision No.: 4
Last Rev. Date: 12/21/14
Page: 1 of 4
Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)
I I . Reason R .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Sample Handling
Waters/Solids < 6°C & in the dark - .
Cooler/Storage . . a J(pos)/R(ND) if thiosulfate not added if Cl, present;
Tissues <-10°C & in the dark NFG . .
Temperature . . R J(pos)/UJ(ND) if pH not adjusted 1 EcoChem PJ, see TM-05
p i Preservation Aqueous: If Cl, is present Thiosulfate must Method? J(posy/UJND) if t s 20°C
reservation 05, if tem
be added and if pH > 9 it must be adjusted to 7 - 9 P P
EcoChem PJ, see TM-05
If properly stored, 1 year or: a
. . . ; . NFG If not properly stored or HT exceedance: Gross exceedance = > 1 year 2011 NFG
Holding Time Extraction (all matrices): 30 days from collection 1 X
. R ) Method® J(pos)/UJ(ND) Note: Under CWA, SDWA, and RCRA the HT for H20 is 7
Analysis (all matrices): 45 days from extraction days
Instrument Performance
PFK (Perfluorokerosene)
>10,000 resolving power at m/z 304.9824.
Mass Resolution Exact mass of m/z 380.9760 w/in 5 ppm of NFG @ R(pos/ND) all analytes in all samples 2 Notify PM
(Tuning) theoretical value (380.97410 to 380.97790) . Method © associated with the tune
Analyzed prior to ICAL and at the start and end of each
12 hr. shift.
. - Peaks for first and last eluters must be within established a If peaks are not completely within windows (clipped):
Windows Defining L X NFG . .
Mix retention time windows for @ If natives are ok, J(pos)/UJ(ND) homologs (Totals) 24 Notify PM
each selector group (chlorination level) Method If natives are affected, R all results for that selector group
Both mixes must be analyzed before ICAL and CCAL
Valley < 25% (valley = *100%
avey o (valley = (x/y) ) a EcoChem PJ, see TM-05, Rev. 2;
Column Performance where x = ht. of TCDD (or TCDF) & NFG . . .
) . o J(pos) if valley > 25% 24 Note: TCDF is evaluated only if second column
Mix y = baseline to bottom of valley Method @ i ioni
. . confirmation is performed
For all isomers eluting near the 2378-TCDD (TCDF) peak
(TCDD only for 8290)
Initial Calibration S/N ratio > 10 for all native and labeled compounds in NFG @ -
. If <10, elevate Det. Limit or R(ND) 5A
Sensitivity CS1 std. Method @
Ion Abund ti ithin QC limit:
Initial Calibration on Abundance ratios within QC fimits NFG @ If 2 or more ion ratios are out for
.. (Table 8 of method 8290) o A 5A EcoChem PJ, see TM-05, Rev. 2
Selectivity Method @ one compound in ICAL, J(pos)

(Table 9 of method 1613B)
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DATA VALIDATION CRITERIA Table: HRMS-DXN
Revision No.: 4
Last Rev. Date: 12/21/14
Page: 2 of 4
Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)
R
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance 2:2:“ Discussion and Comments
Instrument Performance (continued)
%RSD < 20% for native compounds NEG @
. . . %RSD <30% for labeled compounds J(pos) natives if %RSD > 20%
Initial Calibration . . Method @
(Minimum 5 stds.) (%RSD < 35% for labeled compounds under 1613b) 5A
Stability 13 &
- - NFG
Absolute RT of "Cra 1%34 TCDD 2 Narrate, no action EcoChem PJ, see TM-05, Rev. 2
>25 min on DB5 & >15 min on DB-225 Method @
Continuing
Calibration NEG ®
(Prior to each 12 hr. S/N ratio for CS3 standard > 10 Method @ If <10, elevate Det. Limit or R(ND) 5B
. etho
shift)
Sensitivity
Continuing
Calibration Ion Abundance ratios within QC limits 1 For congener with ion ratio outlier, J(pos) natives in all samples
NFG @
(Prior to each 12 hr. (Table 8 of method 8290) Method @ associated with CCAL. No action for labeled congener ion ratio 25 EcoChem PJ, see TM-05
shift) (Table 9 of method 1613B) etho outliers.
Selectivity
. Labeled compounds:
%D+/-20% for native compounds .
Narrate, no action.
%D +/-30% for labeled compounds .
L Native compounds:
(Must meet limits in Table 6, Method 1613B) a R X i L
NFG 1613: J(pos)/UJ(ND)if %D is outside Table 6 limits 58 (HL?
Lo . . - @ J R(ND) if %D i -75% of Table 6 limit: !
Continuing If %D in the closing CCAL are within 25%/35%, the mean Method (Pos)/RIND) if %D is +/ o of fable b limits
Calibration RF from the two CCAL may be used to calculate samples .
. . 8290: J(pos)/UJ(ND) if %D = 20% - 75%
(Prior to each 12 hr. (Section 8.3.2.4 of 8290). i
. J(pos)/R(ND) if %D > 75%
shift)
Stability 5
Absolute RT of ~°C;,-1234-TCDD and
FE ~ NFG @
C1,-123789-HxCDD should be + 15 seconds of ICAL o Narrate, no action g EcoChem PJ, see TM-05
RRT for all other compounds must meet Method
criteria listed in Table 2 Method 1316.
Blank Contamination
MB: One per matrix per batch of (of < 20 samples) . ) .
Method Blank (MB) U(pos) if result is < 5X action level. 7 . I
No detected compounds > RL NEG @ Hierarchy of blank review:
Method @ #1 - Review MB, qualify as needed
etho . .
#2 - Review FB, qualify as needed
. FB: frequency as per QAPP . . . d y
Field Blank (FB) U(pos) if result is < 5X action level. 6

No detected compounds > RL
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DATA VALIDATION CRITERIA

Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)

Table: HRMS-DXN
Revision No.: 4

Last Rev. Date: 12/21/14
Page: 30f 4

R
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance ::Z:n Discussion and Comments
Precision and Accuracy
MS/MSD not ically required for HRMS analyses. J(pos) if both %R > UCL - high bias " alfltcljo:cgoonn:i, o;zssllfnii;iact)il:;I?se:é::ena
MS/MSD If lab anal Z:MS/I}\,/ISE;]then one set per matri‘; ‘ J(pos)/UJND) if both %R < LCL - low bias thz amount spiked
(recovery) v er batch (of < 20 sam Ies)p EcoChem standard policy J(pos)/R(ND) if both %R < 10% - very low bias 8 (H,L:® piked.
Y P - P . J(pos)/UJ(ND) if one > UCL & one < LCL, with no bias . .
Use most current laboratory control limits PJ if only one %R outlier Qualify parent sample only unless other QC indicates
Y ° svstematic problems
MS/MSD not typically required for HRMS analyses.
MS/MSD If lab analyzes MS/MSD then one set per matrix . . . .
(RPD) per batch (of < 20 samples) EcoChem standard policy J(pos) in parent sample if RPD > CL 9 Qualify parent sample only.
Use most current laboratory control limits
(s st ot umens boretars oo s NFG Jpos) f 4R > UCL- igh s e hen Lo e,
(or OPR) or v Method @ J(pos)/UJ(ND) if %R < LCL - low bias 10 (H,L)? ' yzed:
etho . .
J R(ND) if %R < 10% - low bl
Limits from Table 6 of 1613B (pos)/RIND) if % o - verylowbias Qualify all associated samples.
LCS/LCSD LCSD not typically Tequired for HRMS analyses. Method @ A ‘ A ‘
(RPD) One set per matrix and batch of 20 samples Ecoch tandard ooli J(pos) assoc. compound in all samples if RPD > CL 9 Qualify all associated samples.
cochem standard policy
RPD < 35%
Lab Dulicate Lab Dup not typically required for HRMS analyses.
(RPFI)D) One per lab batch (of < 20 samples) EcoChem standard policy J(pos)/UJ(ND) if RPD > CL 9
Use most current laboratory control limits
Labeled Compounds Added to all samples NEG @ J(pos) if %R > UCL - high bias
(Internal Standards) %R = 40% - 135% in all samples 8290 hod @ J(pos)/UJ(ND) if %R < LCL - low bias 13 (H,L?
%R must meet limits in Table 7 Method 1613B Metho J(pos)/R(ND) if %R < 10% - very low bias
Solids: RPD <50%
OR diff 2X RL (f Its < 5X RL;
. . terence < (for results < ) . Narrate and qualify if required by project 5 )
Field Duplicates EcoChem standard policy 9 Use professional judgment

Aqueous: RPD <35%
OR difference < 1X RL (for results < 5X RL)
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DATA VALIDATION CRITERIA

Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)

Table: HRMS-DXN
Revision No.: 4

Last Rev. Date: 12/21/14
Page: 4 of 4

Reason
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Compound ID and Calculation
All ions for each isomer must maximize within + 2
seconds. Narrate in report; qualify if necessa
Quantitation/ S/N ratio >2.5 NFG @ port q . ) v
. X L i 2 NJ(pos) for retention time outliers. 25 EcoChem PJ, see TM-05
Identification Ion ratios must meet criteria listed in Table 8 Method Method X R i
U(pos) for ion ratio outliers.
8290,
or Table 9 of 1613B; RRTs w/in limits in Table 2 of 1613B
EMPC .
. . T e - a If laboratory correctly reported an EMPC value, qualify the
(estimated maximum If quantitation identification criteria are not met, NFG . L ; . .
. native compound U(pos) to indicate that the value is a 25 Use professional judgment See TM-18
possible laboratory should report an EMPC value. Method @ o X
Rk detection limit and qualify total homolog groups J (pos)
concentration)
NFG @
Interferences from chlorodiphenyl ether compounds Method @ J(pos)/UJ(ND) if present 23 See TM-16
etho
Interferences
Lock masses must not deviate = 20% Method @ J(pos)/UJ(ND} if present 24 See TM-17
from values in Table 8 of 1613B etho P P
All 2,3,7,8-TCDF hits must be confirmed on a DB-225 DNR-11 DBS5 result if both results from both columns are
Second Column ) . Report the DB-225 value.
. X (or equiv) column. All QC criteria must also be met 3 reported.
Confirmation ) . . " If not performed use PJ.
for the confirmation analysis. NEG @ EcoChem PJ, see TM-05
Method @
Calculation Check Check 10% of field & QC sample results EcoChem standard policy Contact laboratory for resolution and/or corrective action na Full data validation only.

Electronic Data Deliverable (EDD)

Verification of EDD to| EcoChem verify @ 10% unless problems noted; then Depending on scope of problem, correct at EcoChem (minor na EcoChem Project Manager and/or Database Administrator
hardcopy data increase level up to 100% for next several packages. issues) to resubmittal by laboratory (major issues). will work with lab to provide long-term corrective action.
Dilutions, Re-

extractions and/or Report only one result per analyte Standard reporting policy Use "DNR" to flag results that will not be reported. 11
Reanalyses

(pos) - positive (detected) results; (ND) - not detected results

1 National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) & Chlorinated Dibenzofurans (CDFs) Data Review, September 2011
2 polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by High-Resolution Gas Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS), USEPA SW-846, Method 8290
2 EPA Method 1613, Rev.B, Tetra-through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGS/HRMS, October 1994
3 NFG 2013 suggests using "+ / -" to indicate bias; EcoChem has chosen "H" = high bias indicated; "L" = low bias indicated.
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DATA VALIDATION CRITERIA Table: NFG-VOC_GCMS
Revision No.: 9
Last Rev. Date: 1/29/2015
Page: 1 0f 3
Volatile Organic Compounds by Gas Chromatography-Mass Spectroscopy (GC-MS)
(Based on NFG 1999 & 2008 and SW-846 Method 8260C)
I o . Reason . .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Cod Discussion and Comments
ode
Sample Handling
Cooler/Storage 2°C12°C o ) ) ' Use PJ.for temp outliers; s.ee TM20
NFG If required by project: if pH < 2, reject 2-chloroethyl vinyl ether (R-1)
Temperature Aqueous: HCl to pH < 2 Method @ J (pos)/UJ (ND) if greater than 6° C ! some projects may require methanol preserved
Preservation Current SW846 criterion is < 6° C © etho P 9 ProJ Y ‘q P
soils/seds
Al :14d d
o queous: 24 days preserve NFG @ J (pos)/UJ (ND) if HT exceeded
Holding Time 7 Days: unpreserved . 1 Gross exceedance = > 2x HT, as per 1999 NFG
. Method @ J (pos)/R (ND) if gross exceedance (> 2x HT)
Solid: 14 Days
Instrument Performance
BFB NFG @ R (pos/ND) all analytes in all samples
Tuning Beginning of each 12 hour period P . y P 24
. - Method @ associated with the tune
Use method or project acceptance criteria
Initial Minimum 5 standards TM-06 EcoChem Policy for the Evaluation and
Calibration RRF > 0.05 except: NFG @ Use PJ to qualify cA Qualification of GCMS Instrument Performance
Sensitivit RRF > 0.01 poor responders * Method @ J (pos)/UJ (ND) PJ - no action if response is stable (ICAL RSD and
y RRF > 0.005 1,4-dioxane CCAL %D acceptable)
Initial %RSD < 20% except: NEG @
Calibration %RSD < 40% poor responders * Method @ J (pos) if %RSD > limit 5A
Stability %RSD < 50% 1,4-dioxane etho
Initial Second source analyzed immediately after ICAL J (pos) %R > UCL
L u yzed i iately b - .
Cal!l)'ratl'on %R 70% - 130% Method @ J (pos)/UJ (ND) %R < LCL 5A (H,L)* QAPP may have overriding accuracy limits.
Verification
Continui RRF > 0.05 t:
or.1 |nu'|ng excep NFG Use PJ to qualify .
Calibration RRF > 0.01 poor responders * hod @ J (pos)/UJ (ND) 5B see ICAL RRF guidance
Sensitivity RRF > 0.005 14-dioxane Metho P
Continui %D < 25% t:
or.1 |nu'|ng ? o excep NFG @ J (pos) - %D > control limit (high bias) 4
Calibration %D < 40% poor responders * hod @ J (pos)/UJ (ND) - %D < -control limit (low bias) >B(HL
Stability %D < 50% 1,4-dioxane Metho P o
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DATA VALIDATION CRITERIA Table: NFG-VOC_GCMS
Revision No.: 9
Last Rev. Date: 1/29/2015
Page: 2 of 3
Volatile Organic Compounds by Gas Chromatography-Mass Spectroscopy (GC-MS)
(Based on NFG 1999 & 2008 and SW-846 Method 8260C)
- I . Reason . .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Cod Discussion and Comments
ode
Blank Contamination
MB: One per matrix per batch (of < 20 samples) . . ) 10X action level for methylene chloride,
Method Blank No detected compounds > MDL NEG @ 3 U (pos) if result is < 5X or 10X action level 7 acetone, & 2-butanone.
(MB) Method @ - 5X for all other target analytes
No TICs present R (pos) TICs using 10X rule Hierarchy of blank review:
NFG @ - Revi i
Trip Blank (TB) No detected compounds > MDL ® U (pos) if result is < 5X or 10X action level 6 #1 - Review MB, qualify as needed
Method #2 - Review TB, qualify as needed
Field Blank (FB No d d ds > MDL NFG ® u if It is < 5X or 10X action level 6 #3 - Review FB, qualify as needed
ie ank (FB) o detected compounds > Method @ (pos) if result is < or action leve Note: Actions as per NFG 1999
Precision and Accuracy
No action if onl ike %R is outside criteri
One per matrix per batch (of < 20 samples) J (pos) if %R > UCL o actiont c?n y one spike 7R Is outside cr e'r|a
LCS/LCSD . @ . 4| when LCSD is analyzed, unless one recovery is
(recovery) LCSD not required by NFG or method Method J (pos)/UJ (ND) if %R < LCL 10 (H,L) <10%
u thod t iteria/laboratory limit J R (ND)%R < 10% ”
se method acceptance criteria/laboratory limits (pos)/R (ND)%R < o OAPP may have overriding accuracy limits.
LCS/LCSD If LCSD analyzed ualify all associated samples.
/ .y . Method @ J (pos) 9 Qualify . .p. .
RPD RPD < lab limits QAPP may have overriding precision limits.
Reference QAPP may have overriding accuracy limits.
ve overridi u imits.
Material Result £20% of the 95% confidence EcoChem standard polic J (pos)/U) (ND) if < LCL 12 (H,L* Some many facturers ma Ea e d'ffeyrent RM
i ufactu ve di
(RM, SRM, or interval of the true value for analytes policy J (pos) if > UCL HL) .y .
control limits
CRM)
Surrogates Added to all samples NFG ® J( ;s()F/)Lon)(:\fJIOD/;RfZ/URCILLCL 13 (HL* o seton e arz“g}:""gates e ent
u i utli
9 Within method/laboratory control limits Method © P L HL . ) e .
J (pos)/R (ND) if <10% Qualify all compounds if qualification is required.
J (pos) if > 200%
Added to all samples .
Internal NFG @ J (pos)/UJ (ND) if < 50% Qualify compounds quantified using particular
A table R . 1S 50% to 200% of CCAL 19
Standards cceptable Range: 1> area >U% to 00 area Method © J (pos)/R (ND) if < 25% internal standard

RT within 30 seconds of CC RT

if RT >30 seconds use PJ
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DATA VALIDATION CRITERIA Table: NFG-VOC_GCMS
Revision No.: 9
Last Rev. Date: 1/29/2015
Page: 3 0of 3
Volatile Organic Compounds by Gas Chromatography-Mass Spectroscopy (GC-MS)
(Based on NFG 1999 & 2008 and SW-846 Method 8260C)
R
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance zazon Discussion and Comments
ode
Precision and Accuracy (continued)
J (pos) %R > UCL No action if only one spike %R is outside criteria.
MS/MSD One per matrix per batch (of < 20 samples) NFG @ J (pos)/UJ (ND) if both %R < LCL 8 LD No action if parent concentration is >4x the
(recovery) Use method acceptance criteria/laboratory limits Method © J (pos)/R (ND) if both %R < 10% (HD amount spiked.
J (pos)/UJ (ND) if one > UCL & one < LCL, with no bias Qualify parent sample only.
MS/MSD One per matrix per batch (of < 20 samples) NFG @ - .
J If RPD trol limit 9 lif t | |
(RPD) Use method acceptance criteria/laboratory limits Method © (pos) > controrimt Qualfy parent sample only
Solids: RPD < 50%
X R OR difference < 2X RL (for results < 5X RL) . J (pos)/UJ (ND) . o "
Field Duplicat EcoChem standard pol 9 u t limits if fied
1eld Puplicates Aqueous: RPD < 35% cot-hem standard policy Qualify only parent and field duplicate samples 5€ project imits It speciiie
OR difference < 1X RL (for results < 5X RL)
Compound Identification and Quantitation
. ) RRT within 0.06 of standard RRT
Retention Time L . - )
. Ion relative intensity within 20% of standard NFG . o -
Relative Ion R . . . U (pos) if identification criteria not met 25
All ions in std. at > 10% intensity must Method @
Intensities )
be present in sample
Major ions (>10%) in reference must NEG @ NJ TIC Common laboratory contaminants: aldol
TICs be present in sample; intensities hod @ R (pos) if common laboratory contaminants 4 condensation products, solvent preservatives, and
agree within 20%; check identification Metho P v reagent contaminants
Calibration . . . . . I .
R Results greater than highest calibration standard EcoChem standard policy Qualify J (pos) 20 If result from dilution analysis is not reported.
ange
Dilutions, Re-
tracti R t onl TM-04 EcoChem Policy for Rejection/Selecti
extractions eport only one EcoChem standard policy Use "DNR" to flag results that will not be reported. 11 covhem Folicy 9r ejection/Selection
and/or result per analyte Process for Multiple Results
Reanalyses

1 National Functional Guidelines for Organic Data Review, June, 2008

2 National Functional Guidelines for Organic Data Review, Oct, 1999
3 Method SW846 8260C Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)
4 NFG 2013 suggests using "+ / -" to indicate bias; EcoChem has chosen "H" = high bias indicated; "L" = low bias indicated.
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(pos): Positive Result
(ND): Non-detect

* "Poor responder" compounds: Acetone, 2-butanone, carbon disulfide, chloroethane, chloromethane, cyclohexane, 1,2-dibromoethane, dichlorodifluoromethane, cis-1,2-dichloroethene, 1,2-
dichloropropane, 1,2-dibromo-3-chloropropane, 2-hexanone, isopropylbenzene, methyl acetate, methylene chloride, methylcyclohexane, 4-methyl-2-pentanone, methyl tert-butyl ether, trans-1,2-
dichloroethene, trichlorofluoromethane, 1,1,2-trichloro-1,2,2-trifluoroethane criterion is 0.010 RRF; 1,4-dioxane RRF criterion is 0.005.
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DATA VALIDATION CRITERIA

Table: NFG-SVOC-GCMS
Revision No.: 8

Last Rev. Date: 01/29/2015
Page: 1 0f 4

Semivolatile Organic Compounds by Gas Chromatography-Mass Spectroscopy (GC-MS)
(Based on NFG 1999 & 2008 and SW-846 Method 8270D)

Reason
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Cod Discussion and Comments
ode
Sample Handling
C$°|er/ Stirage 4°C+2°C NFG If required by project: . Use PJ for temp outliers; see TM20
emperature
p P " sediment/tissues may require storage at -20°C Method © J (pos)/UJ (ND) if greater than 6° C Current SW846 criterion is < 6° C ®
reservation
Extraction Aqueous: 7 days from collection
Extraction Solid: 14 days from collection )
. . ] a J (pos)/UJ (ND) if HT exceeded
. . Analysis (all matrices): 40 days from NFG .
Holding Time . J (pos)/R (ND) if gross exceedance 1 Gross exceedance = > 2x HT, as per 1999 NFG
extraction Method © (> 2x HT)
X
Holding time may be extended to 1 year for
frozen sediments/tissues
Instrument Performance
DFTPP NEG @ R (pos/ND) all analytes in all
Tuning Beginning of each 12 hour period @ samples 24
Use method or project acceptance criteria Method associated with the tune
TM-06 EcoChem Policy for the Evaluation and

Initial Calibration RRF > 0.05 except: NFG @ Use PJ to qualify oA Qualification of GCMS Instrument Performance

Sensitivity RRF > 0.01 poor responders * Method © J (pos)/UJ (ND) PJ - no action if response is stable (ICAL RSD and

CCAL %D acceptable)
Minimum 5 standards
Initial Calibration %RSD < 20.0% except: NFG @ J (pos) if %RSD > limit or cA
Stability %RSD < 40.0% poor responders * or Method © r value <0.99
co-efficient of determination (r%) > 0.99

Initial Calibration| Prepared from second source; analyze after o

Verification each ICAL Method & ) (pos) %R > UCL 5A (H,L* QAPP may have overriding accuracy limits

— J (pos)/UJ (ND) %R < LCL ' y 9 yHmes.
Check Percent recovery limits = 70-130%
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DATA VALIDATION CRITERIA Table: NFG-SVOC-GCMS
Revision No.: 8
Last Rev. Date: 01/29/2015
Page: 2 of 4
Semivolatile Organic Compounds by Gas Chromatography-Mass Spectroscopy (GC-MS)
(Based on NFG 1999 & 2008 and SW-846 Method 8270D)
L. .. . Reason . N
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Instrument Performance (continued)
Continuing RRF > 0.05 except: NFG @ Use PJ to qualify
Calibration o P- 9 5B see ICAL RRF guidance
. RRF > 0.01 poor responders * Method © J (pos)/UJ (ND)
Sensitivity
- . . J (pos) - %D > control limit (high
Continuing Prior to sample analysis and every 12 hours NEG @ bias)
Calibrati %D < 25% t: ¢
21oranion ’ ° exeep Method © J (p0s)/UJ (ND) - %D < -control | 2 ()
Stability %D < 40.0% poor responders * o .
limit (low bias)
Blank Contamination
MB: One per matrix per batch of (of < 20 . . 10X action level applies to
U(pos) if result is < 5X or 10X
Method Blank samples) NFG @ . 7 phthalates only.
action level
(MB) No detected compounds > MDL Method @ 5X for all other target analytes
No TICs present R (pos) TICs using 10X rule 7 Hierarchy of blank review:
#1 - Review MB, qualify as needed
NEG @ U if Itis < 5X or 10X #2 - Review FB, qualify as needed
Field Blank (FB) No detected compounds > MDL 3 (pos)i res.u 'S or 6 q fy
Method © action level
Note: Actions as per 1999 NFG
Precision and Accuracy
No action if only one spike %R is outside criteria
One per matrix per batch (of < 20 samples) . when LCSD is analyzed, unless one recovery is
. J (pos) if %R > UCL
LCS/LCSD LCSD not required by NFG or method @ . 4 <10%.
o Method J (pos)/UJ (ND) if %R < LCL 10 (H,L)
(recovery) Use method acceptance criteria/laboratory
. J (pos)/R (ND)%R < 10% - -
limits QAPP may have overriding accuracy limits.
Qualify all associated samples.
LCS/LCSD If LCSD analyzed ualify all associated samples.
! vz Method © ) (pos) 9 Qualiy all associated samples.
(RPD) RPD < lab limits QAPP may have overriding precision limits.
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DATA VALIDATION CRITERIA Table: NFG-SVOC-GCMS
Revision No.: 8
Last Rev. Date: 01/29/2015
Page: 3of 4
Semivolatile Organic Compounds by Gas Chromatography-Mass Spectroscopy (GC-MS)
(Based on NFG 1999 & 2008 and SW-846 Method 8270D)
L. .. . Reason . N
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Precision and Accuracy (continued)
Reference - i
. ) . QAPP may have overriding accuracy limits.
Material Result +20% of the 95% confidence EcoChem standard J (pos)/UJ (ND) if < LCL 4 -
. . . 12 (HL)"| Some manufacturers have different RM control
(RM, SRM, or interval of the true value for analytes policy J (pos) if > UCL limits
CRM)
) (pos) %R > UCL No action if only one spike %R is outside criteria
One per matrix per batch (of < 20 samples) a J (pos)/UJ (ND) if both %R < LCL L y P ’ L '
MS/MSD . NFG . 4 No action if parent concentration is >4x the
(recovery) Use method acceptance criteria/laboratory @ J (pos)/R (ND) if both %R < 10% | 8 (H,L) amount spiked
v limits Method J (pos)/UJ (ND) if one > UCL & one Qualify parent S':m ol
< LCL, with no bias yPp P 4
One per matrix per batch (of < 20 samples) a ) .
MS/MSD o NFG J (pos) in parent sample if RPD > .
Use method acceptance criteria/laboratory ) 9 Qualify parent sample only
(RPD) - Method cL
limits
L . . Qualify all compounds in associated fraction.
Minimum of 3 acid & 3 base/neutral (B/N) NEG @ J (pos) if %R > UCL Do not qualify if only 1 acid and/or
Surrogates compounds added to all samples J (pos)/UJ (ND) if %R < LCL 13 (H,L* d y . y
_ - Method © . 1 B/N surrogate is out, unless <10%.
Within method control limits J (pos)/R (ND) if %R < 10% .
If 1 surrogate outlier < 10% then J (pos)/R (ND)
Added to all samples J (pos) if > 200%
Internal Acceptable Range: IS area 50% to 200% of NFG @ J (pos)/UJ (ND) if < 50% 19 Qualify compounds quantified using particular
Standards CCAL area Method @ J (pos)/R (ND) if < 25% internal standard
RT within 30 seconds of CC RT if RT >30 seconds use PJ
Solids: RPD < 50%
| vonds AR < oTh J (pos)/UJ (ND)
. . OR difference < 2X RL (for results < 5X RL) EcoChem standard . . . o .
Field Duplicates Qualify only parent and field 9 Use project limits if specified

Aqueous: RPD < 35%
OR difference < 1X RL (for results < 5X RL)

policy

duplicate samples
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DATA VALIDATION CRITERIA

Table: NFG-SVOC-GCMS
Revision No.: 8

Last Rev. Date: 01/29/2015
Page: 4 of 4

Semivolatile Organic Compounds by Gas Chromatography-Mass Spectroscopy (GC-MS)
(Based on NFG 1999 & 2008 and SW-846 Method 8270D)

Reason
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Cod Discussion and Comments
ode
Compound Identification and Quantitation and Calculation
L RRT within 0.06 of standard RRT
Retention times o . o I P T
d relative i Ion relative intensity within 20% of standard NFG U (pos) if identification criteria not
and relative ion
) . All ions in std. at > 10% intensity must Method @ met 25
intensities .
be present in sample
Major ions (>10%) in reference must NEG @ NJ the TIC unless:
TICs be present in sample; intensities @ R (pos) common laboratory 4
agree within 20%; check identification Method contaminants
Calibration Results greater than highest calibration EcoChem standard . - .
. Qualify J (pos) 20 If result from dilution analysis is not reported.
Range standard policy
Dilutions, Re-
extractions Report only one EcoChem standard | Use "DNR" to flag results that will 1 TM-04 EcoChem Policy for Rejection/Selection
and/or result per analyte policy not be reported. Process for Multiple Results
Reanalyses

1 National Functional Guidelines for Organic Data Review, June, 2008
2 National Functional Guidelines for Organic Data Review, October, 1999

(pos): Positive Result(s)
(ND): Non-detects

3 Method SW846 8270D Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS), Revision 4, February 2007.
4 NFG 2013 suggests using "+ / -" to indicate bias; EcoChem has chosen "H" = high bias indicated; "L" = low bias indicated.

* "Poor responder" compounds: acetophenone, atrazine, benzaldehyde, 1,1'-biphenyl, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, caprolactam, carbazole,
4-chloroaniline, diethylphthalate, di-n-butylphthalate, 3-3'-dichlorobenzidine, dimethylphthalate, 2,4-dinitrophenol, 4,6-dinitro-2-methylphenol, di-n-octylphthalate,
hexachlorobutadiene, hexachlorocyclopentadiene, 2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 4-nitrophenol, N-nitrosodiphenylamine,
2,2'-oxybis-(1-chloropropane), 1,2,4,5-tetrachlorobenzene use a 0.010 RRF criterion.
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Pesticides by GC
(Based on Organic NFG 1999 & 2008 and SW-846 Method 8081B)

Table No.: NFG-Pest
Revision No.: 5

Last Rev. Date: 9/12/14
Page: 1 of 4

Reason
QC Element Acceptance Criteria (NFG) Source of Criteria Action for Non-Conformance Code Discussion and Comments
Sample Handling
Cooler/St Use Professional Judgment (PJ) to
ooler/Storage 2°C + 2°C NFG @ ' . g ( .)
Temperature ) ) J (pos)/UJ (ND) if greater than 6° C 1 qualify for temperature outlier.
) Tissue/sediments (may be frozen -20°C) Method @ o @
Preservation Current SW846 criterion is < 6° C
Extraction Aqueous: 7 days from collection
Extraction Solid: 14 days from collection J (pos)/UJ (ND) if ext/analyzed > HT
. ' . . . y NFG @ (posi/UI( )_ /analy Gross exceedance > 2x HT, as per
Holding Time Exraction Tissue/Sediment (frozen): 1 year J (pos)/R (ND) if gross exceedance 1
: : Method @ NFG 1999
Analysis (all matrices): 40 days from (> 2x HT)
extraction
Instrument Performance
Resolution Beginning of ICAL sequence NFG @ NJ (pos)/R (ND) it 14 CLP criterion; might not be
0s results
Check Within RTW and resolution > 60% P submitted with SW846 data package
Retention Surrogates: TCMX (+ 0.05); DCB (+ 0.10) NFG @ NJ (pos)/R (ND) results for analytes with 24 Use PJ based on examination of raw
Times Target analytes: within RTW Method @ RT shifts data
If 4,4'-DDT is detected:
J (pos) 4,4'-DDT, 4,4'-DDD and 4,4'-DDE
If 4,4'-DDT is ND and either 4,4'-DDD or
4,4'-DDE are detected: R (ND) 4,4'-DDT, Method 8081B breakdown criterion:
DDT Breakdown: < 20%
. ) @ NJ (pos) DDD and DDE < 15%.
Breakd Endrin Breakdown: < 20% NFG 1 Endrin is detected sA £ bined breakd i
reakdown ndrin is detected: or combined breakdown outliers,
Combined Breakdown: < 30% Method @

Compounds within RTW

J (pos) Endrin, Endrin Aldehyde and
Endrin Ketone
If Endrin is ND and either EA or EK are
detected:
R (ND) Endrin, NJ (pos) EA and EK

apply qualifiers considering the
degree of individual breakdown.
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Pesticides by GC
(Based on Organic NFG 1999 & 2008 and SW-846 Method 8081B)

Table No.: NFG-Pest
Revision No.: 5

Last Rev. Date: 9/12/14
Page: 2 of 4

Reason
QC Element Acceptance Criteria (NFG) Source of Criteria Action for Non-Conformance Co:ie Discussion and Comments
Instrument Performance (continued)
Single Component Compounds: RSD < 20%
alpha-BHC and delta-BHC: RSD < 25%
toxaphene and surrogates: RSD < 30% J (pos) if %RSD greater than control limit Refer to TM-01 for additional
Initial Calibrati or NFG @ or " information.
nitial Lallorationt - rrelation coefficient (r-value) > 0.995 OR Method ¥ r-value < 0.995 or Use bias flags (H,L) © where
Minimum 6-point with coefficient of r’-value < 0.99 appropriate
determination
(rz-value) > 0.99
Initial Calibration No NFG criteria J (pos) if > UCL i ©
alCa ! i Project QAPP (pos) ' 5p Use bias flags (H.,L) where
Verification (ICV) Project specific J (pos)/UJ (ND) if < LCL appropriate
Refer to TM-01 for additional
Continuing %D * 20% Method @ If > 20% (high bias): J (pos) 5p information.
Calibration Analyzed prior to each 12 hour shift etho If <20% (low bias: J (pos)/UJ (ND) Use bias flags (H,L)® where
appropriate
Blank Contamination
. @ U (pos)
Method Blank | One per matrix per batch (of < 20 samples) NFG . . ) . Hi hv of blank review:
MB) No detected compounds > RL @ if result is less than appropriate 5X action 7 ierarchy of blank review:
( P Method level. #1 - Review MB and IB, qualify as
needed
, FB: frequency as per QAPP NFG @ , , Y (pos) , , #2 - Review FB, qualify as needed
Field Blank (FB) if result is less than appropriate 5X action 6
No detected compounds > RL Method @ level
evel. Note: Actions as per NFG 1999
Analyzed at the beginning and end of every U (pos)
Instrument @ . . . . . :
Blanks (IB) 12 hour sequence NFG if result is less than appropriate 5X action 7 Note: IB not required by method
anks
No analyte > CRQL level.
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Pesticides by GC
(Based on Organic NFG 1999 & 2008 and SW-846 Method 8081B)

Table No.: NFG-Pest
Revision No.: 5

Last Rev. Date: 9/12/14
Page: 30of 4

R
QC Element Acceptance Criteria (NFG) Source of Criteria Action for Non-Conformance g::n Discussion and Comments
Precision and Accuracy
Qualify parent only unless other QC
indicates No action if only one spike %R is
temati blems. outside criteria
One set per matrix per batch (of < 20 @ . systematic problems . . .
MS/MSD samples) NFG J (pos) if both %R > upper control limit 8 No action if native analyte conc. > 5x
(recovery) . P . Method @ (UCL) the amount spiked
Method or project acceptance limits . . ®)
J (pos)/UJ (ND) if both %R < lower Use bias flags (H,L) ™ where
control limit (LCL) appropriate
J (pos)/R (ND) if both %R < 10%
li t onl I ther QC
One set per matrix per batch (of < 20 @ Qualify paren' or.1 y unless other Q
MS/MSD NFG indicates L .
samples) . 9 No action if parent is ND
(RPD) , - Method @ systematic problems.
Method or project acceptance limits . .
J (pos) if RPD > control limit
J if %R > UCL ualify all associated samples.
One per lab batch (of < 20 samples) @ (pos) Tt % . ? fy ®) i
LCS . - NFG J (pos)/UJ (ND) if %R < LCL 10 Use bias flags (H,L) ™ where
Method or project acceptance limits . !
J (pos)/R (ND) if %R < 10% appropriate
LCS/LCSD if analyzed @ . LCSD not required by method or
o NFG J (pos) assoc. compound in all samples 9
(RPD) use MS/MSD RPD criteria NFG
J (bos) if either %R > UCL If %R < 10% (dilution is a factor), use
>
TCMX and DCBP added to every sample NFG @ pos) 1T &1 . er' ) PJ
Surrogates %R = 30% - 150% or proiect limits hod @ J (pos)/UJ (ND) if either %R < LCL 13 Use bias fl HD) © wh
on = ST T LTR Orpro) Metho J (pos)/R (ND) if either %R < 10% se bias flags (H.L) ™ where
appropriate
J (pos) if area > 200%
Internal Acceptable Range: IS area = 50% to 200% of .
@ J (pos)/UJ (ND) if area < 50%
Standards CCAL area Method J (pos)/R (ND) if < 259% 19
os if area
(if used) RT within 30 seconds of CC RT P ?

RT > 30 seconds, narrate
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Pesticides by GC
(Based on Organic NFG 1999 & 2008 and SW-846 Method 8081B)

Table No.: NFG-Pest
Revision No.: 5

Last Rev. Date: 9/12/14
Page: 4 of 4

J (pos)/R (ND) if %R < 10%

Reason
QC Element Acceptance Criteria (NFG) Source of Criteria Action for Non-Conformance Code Discussion and Comments
Precision and Accuracy (continued)
Solids: RPD < 50%
‘ J (pos)/UJ (ND)
. . or difference < 2X RL (for results < 5X RL) | EcoChem standard . . . ) . .
Field Duplicates i Qualify only parent and field duplicate 9 Use project limits if specified
Aqueous: RPD < 35% practice
. samples
or difference < 1X RL (for results < 5X RL)
Compound Identification/Quantification
Between two columns: RPD < 40% or %D < J (pos) if RPD = 40% - 60%
titati 25% NFG @ 25% - 60% for %D
Quan.l.a |9n/ . . o (25% ” or %D) 3 See TM-08 for additional info
Identification Within Retention Time Windows on both Method @ NJ (pos) if > 60%
columns. R (pos) if RTW criterion not met
Calibration On-column concentration < high calibration NFG @ J (pos) if conc > high standard and 20
Range standard Method @ sample was not diluted
Dilutions
Re-extractions Report only one result per Standard reporting Use "DNR" to flag results that will not be 1 TM-04 for additional info
and/or analyte policy reported.
Reanalyses
Sample Clean-up
J (pos) if %R > UCL Cleanups are optional under SW846
GPC/Sulfur/ GPC or Florisil cleanup stndards NFG @ ) ( os()F/)UJ)(ND; i %R < LCL 14 U pb' " P HD © wh
Florisil 80% - 120% P ° se bias flags (H.L) ™ where
appropriate

1 National Functional Guidelines for Organic Data Review, October 1999

2 National Functional Guidelines for Organic Data Review, June, 2008

3 Organochlorine Pesticides by Gas Chromatography USEPA Method SW846 8081B, Feb 2007, Rev. 2

4

SW846, Chapter 4, Organic Analytes

5 Determinative Chromatographic Separations , Method 8000C , March 2003, Rev.3
8 NFG 2013 suggests using "+ / -" to indicate bias; EcoChem has chosen "H" = high bias indicated; "L" = low bias indicated.
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PCB Aroclors by GC
(Based on Organic NFG 2008 and SW-846 Method 8082A)

Table No.: NFG-PCB
Revision No.: 5

Last Rev. Date: 12/21/14
Page: 1 0of 3

S f R
QC Element Acceptance Criteria (NFG) ou.rce.o Action for Non-Conformance eason Discussion and Comments
Criteria Code
Sample
Cooler/St Use Professional Judgment (PJ) to qualif
ooler/Storage 4°C £ 2°C NFG @ If required by project: 9 ( ‘) q Y
Temperature Tissue/sediments (may be frozen -20°C) hod @ J (pos)/UJ (ND) if greater than 6° C ! for temperature outlier.
Preservation y Metho P g Current SW846 criterion is < 6° C ©
. . ) . Use PJ to qualify for holding time outlier.
Extraction Aqueous: 7 days from collection If required by project: Current SW846 does not have an
Holding Time Extraction Solid: 14 days from collection NFG J (pos)/UJ (ND) if ext/analyzed > HT 1 xtraction holdina time limit.®
9 Exraction Tissue/Sediment (frozen): 1 year Method @ J (pos)/R (ND) if gross exceedance extractton hodtng ttme ftmtt.
Gross exceedance > 2x HT, as per NFG
Analysis (all matrices): 40 days from extraction (> 2x HT) 1999 '
Instrument Performance
Retention Surrogates: TCMX (+ 0.05); DCB (+ 0.10) NFG NJ (pos)/R (ND) results for analytes with 24
Times Aroclors (+ 0.07) RT shifts
— - - S
Mlnlmum > po.lr?t with RSD < 20% OR " J (pos) if %RSD greater than 20% OR Refer to TM-01 for additional
. . . correlation coefficient (r-value) > 0.995 OR NFG . .
Initial Calibration Mini 6-oint with ficient of @ r-value < 0.995 OR 5A information.
inimum 6-point with co-efficient o
. p. Method r’-value < 0.99 Use bias flags (H,L)® where appropriate
determination (r2-value) > 0.99
Initial Calibration No NFG criteria. Project J (pos) if > UCL 5B Use bias flags (H,L) where appropriate
Verification (ICV) Project specific. ) J (pos)/UJ (ND) if < LCL gs PProp
Continuing
Refer to TM-01 for additional
Calibration If >20% (high bias): J (pos) erer O, c.vr addrtiona
%D + 20% Method @ 5B information.
(Prior to each 12 If <20% (low bias: J (pos)/UJ (ND) . .
: Use bias flags (H,L) where appropriate
hr. shift)
Blank Contamination
Method Blank MB: One per matrix per batch of (of < 20 NFG @ U (pos) Hierarchy of blank review:
(MB) samples) Method @ if result is less than appropriate 5X action 7 #1 - Review MB and IB, qualify as
No detected compounds > RL level. needed
FB: frequency as per QAPP NFG @ U (pos) #2 - Review FB , qualif ded
Field Blank (FB) - 1red yasp ) if result is less than appropriate 5X action 6 - Review FE., qualily as neede
No detected compounds > RL Method © ovel
Instrument Analyzed at the beginning and end of every U (pos) Note: Actions as per NFG 1999
Blanks (1B) 12 hour sequence NEG @ if result is less than appropriate 5X action 7 )
No analyte > CRQL level. Note: IB not required by method
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Table No.: NFG-PCB
Revision No.: 5
Last Rev. Date: 12/21/14

Page: 2 of 3
PCB Aroclors by GC
(Based on Organic NFG 2008 and SW-846 Method 8082A)
. Source of . Reason . )
QC Element Acceptance Criteria (NFG) . Action for Non-Conformance Discussion and Comments
Criteria Code
Precision and Accuracy
lif t onl I th C
Quality paren‘ or? y unless other Q No action if only one spike %R is outside
indicates .
. criteria.
One set per matrix per batch (of < 20 samples) systematic problems. No action if native analyte conc. > 5x the
MS/MSD P P - P NFG J (pos) if both %R > upper control limit y '
AR1016 and AR1260: %R = 29% - 135%, or ) 8 amount spiked.
(recovery) roject limits Method (U Use bias flags (H,L) where appropriate
pro) J (pos)/UJ (ND) if both %R < lower control . gs PP P ’
. Actions apply to all Aroclors in parent
limit (LCL) sample
J (pos)/R (NDJ if both %R < 10% pie.
|if t onl | th C
One set per matrix per batch (of < 20 samples) " Qualiy paren. or} y unless other Q
MS/MSD NFG indicates . .
AR1016: RPD < 15%, AR1260: RPD < 20% . 9 No action if parent is ND.
(RPD) . o Method @ systematic problems.
or project limits . L
J (pos) if RPD > control limit
One per lab batch (of < 20 samples) J (pos) if %R > UCL J (pos)/UJ (ND) if %R Use bias flags (H,L) where appropriate.
LCS AR1016 and AR1260: %R = 50% - 150%, or NFG <LCL 10 Actions apply to all Aroclors in
project limits J (pos)/R (ND) if %R < 10% associated samples.
LCS/LCSD (RPD) if analyzed use MS/MSD RPD criteria NFG J (pos) assoc. compound in all samples 9 LCSD not required by method or NFG
Precision and Accuracy
TCMX and DCBP added to every sample NEG @ J (pos) if either %R > UCL If %R < 10% (sample dilution is a factor),
Surrogates %R = 30% - 150% hod @ J (pos)/UJ (ND) if either %R < LCL 13 use PJ  Use bias flags (H,L) where
or project limits Metho J (pos)/R (ND) if either %R < 10% appropriate
Internal Acceptable Range: IS area = 50% to 200% of J (pos) if area > 200%
P ge R ° o J (pos)/UJ (ND) if area < 50%
Standards CCAL area Method . 19
) . J (pos)/R (ND) if area < 25%
(if used) RT within 30 seconds of CC RT
RT > 30 seconds, narrate
Solids: RPD < 50% J (pos)/UJ (ND)
Field Duplicates OR difference < 2XRL (for results < 5X RL) EcoChem Qualify onl Srent and field duplicate 9 use project limits if specified
P Aqueous: RPD < 35% yonyp P pro) P
. samples
OR difference < 1X RL (for results < 5X RL)

Y:\EC Organize\EcoChem QA Program\SOPs_QMP_CT_WIN_TM Source Docs!\Criteria Tables\ EcoChem NFG PCB_Rev5.xIsx

Copyright 2014 EcoChem, Inc.




Table No.: NFG-PCB
Revision No.: 5
Last Rev. Date: 12/21/14

Page: 3 of 3
PCB Aroclors by GC
(Based on Organic NFG 2008 and SW-846 Method 8082A)
. Source of . Reason . )
QC Element Acceptance Criteria (NFG) . Action for Non-Conformance Discussion and Comments
Criteria Code
Compound Identification/Quantification
J (pos) if RPD = 40% - 60% (25% - 60% for
o Between two columns: RPD < 40% or %D < 25% "
Quantitation/ o . . . NFG %D) . .
e L. Within Retention Time Windows on both ) . 3 See TM-08 for additional info.
Identification | Method @ NJ (pos) if > 60%
columns.
R (pos) if RTW criterion not met
L on column concentration < high calibration NFG @ J (pos) if conc > high standard and
Calibration Range ) . 20
standard Method @ sample was not diluted
Dilutions, Re-
tracti R t onl It Standard Use "DNR" to fl Its that will not b
extractions eport only one result per a.n ar . se o flag results that will not be 1 TM-04 Rev. 1 for additional info.
and/or analyte reporting policy reported.
Reanalyses
Sample Clean-up
special cleanups may be required for
GPC/Sulfur, No criteria - NFG @ ject
,/, ,/ ) ) Use Professional Judgment 14 projec )
Florisil/Acid cleanups are optional Method @ cleanup standards may be associated
with GPC/florisil cleanups
' National Functional Guidelines for Organic Data Review, June, 2008

2 polychlorinated Biphenyls (PCBs) by Gas Chromatography USEPA Method SW846 8082A, Feb 2007, Rev. 1
3 SW846, Chapter 4, Organic Analytes

4 Determinative Chromatographic Separations , Method 8000C , March 2003, Rev.3
Sy = high bias indicated; "L" = low bias indicated
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Table No.: NFG-Herbisides
Revision No.: 5

Last Rev. Date: Draft

Page: 10f 3

Chlorinated Herbicides by GC, SW-846 Method 8151A

. Source of N Reason . :
QC Element Acceptance Criteria . Action for Non-Conformance Discussion and Comments
Criteria Code
Sample Handling
Cooler/Storage Temperature 4°C+2°C NFG @ J(pos)/UJ(ND) if > 6 deg. C 1 Use Professional Judgment (PJ) to qualify for

Preservation Protected from light Method @ (EcoChem PJ) temperature outlier.

Extraction Aqueous: 7 days from collection Use PJ to qualify for holding time outlier.

o xtraction Aqueous: 7 day - NFG J(pos)/UJ(NDY if HT exceeded qualify ing time out
Holding Time Extraction Solid: 14 days from collection @ J(pos)/RIND) if d (> 2X HT) 1 Gross exceedance = > 2X HT, as per 1999
0s if gross exceedance
Analysis (all matrices): 40 days from extraction Method P 9 NFG

Instrument Performance

Analyte RRT should be within + 0.06 RRT

Retention NEG @ X . units of the standard RRT (opening CCAL or
Target compounds: NJ(pos)/R(ND) results for analytes with RT shifts 5B

Times @ midpoint ICAL standard). For full DV, use PJ
Within RTW etablished by the laboratory. Method P . )
based on examination of raw data.
TM-01 for additional information
EcoChem Policy for the Evaluation of GC &
5 standard minimum. Calibration may be internal or HPLC Initial and Continuing Calibration
o fhimum. ~-albraton may be | NFG @ J (pos) if > UCL J (pos)/UJ (ND) if < LCL OR r- o= Hnuing atbrat
Initial Calibration external. RSD <20% 5A using Method-Specific Control Limits.
Method @ value > 0.99 N
Calibration from methyl ester compounds
(that have not undergone hydrolysis and
esterfication) will need MW correction.
Continuing Calibration TM-01 for additional information
(Prior to each 12 hour shift or %D + 20% NFG @ If > 20% (high bias): J (pos) If <20% (low bias: J SA (H1)? EcoChem Policy for the Evaluation of GC &
bracketing for external It Method @ (pos)/UJ (ND) HD HPLC Initial and Continuing Calibration
standard calibration) using Method-Specific Control Limits
Blank Contamination
Method Blank (MB) MB: One per matrix per batch of (of < 20 samples) NFG @ i U(pos) if result is less than appropriate 5X action - Hierarchy of blank review:
No detected compounds > RL Method @ level. #1 - Review MB, qualify as needed
¥ . . .
. FB: frequency as per QAPP NFG @ U(pos) if result is less than appropriate 5X action 2 - Review FB, quellfy as needed .
Field Blank (FB) ) 6 No common lab contaminants for Herbacide
No detected compounds > RL Method @ level.

analvseg

Copyright 2014 EcoChem,
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Chlorinated Herbicides by GC, SW-846 Method 8151A

Table No.: NFG-Herbisides
Revision No.: 5

Last Rev. Date: Draft

Page: 2 of 3

S f R
C Element Acceptance Criteria ot{rce‘o Action for Non-Conformance eason Discussion and Comments
p
Criteria Code
Precision and Accuracy
A le duplicat b in pl f
Qualify parent only unless other QC indicates samp'e dup |ca¥ © rT1ay erunin 'p aie OA
systematic problems J (pos) if both %R > upper the MSD. No action if only one spike %R is
MS/MSD One set per matrix per batch (of < 20 samples) NFG @ c);ntrol limit (UCL) J (pos)/UJ (ND) if both | 8 (H.L)? outside criteria.
imi i
(recovery) Method acceptance criteria or project limits Method @ o L P i (L No action if parent concentration is >4x the
%R < lower control limit (LCL)J (pos)/R (ND) if R
amount spiked.
both %R < 10% .
Qualify parent sample only.
li t onl | th C indicat
MS/MSD or duplicate One set per matrix per batch (of < 20 samples) NFG @ Qualify pare: s(t)gn):a:'r:: eSrSoZIe:sQ indicates 9 No action if parent is ND
i . ion i i .
(RPD) Method acceptance criteria or project limits Method @ y ) P - P
J(pos) if RPD > control limit
Qualify all associated samples
J if %R > UCL - high bi
X os)/(LTJ(()IiI)DI) ‘fobo>th %R < II_gCL ||aos bias No action if only one spike %R is outside
i - low bi
One per lab batch (of < 20 samples) NEG @ P R o ° o K 3 criteria, when LCSD is analyzed.
Les Method acceptance criteria or project limits Method @ J(pos)/R(ND) _If both %R < 10% - very Iow'b|as 10HL)
J(pos)/UJ(ND) if one > UCL & one < LCL, with no R X
. Qualify all associated samples.
bias
PJ if only one %R outlier
LCS/LCSD One set per lab batch (of < 20 samples) NFG @ J(pos) assoc. compound in all samples 9
. und i
(RPD) Method acceptance criteria or project limits Method @ P P P
2,4-Dichl henylacetic acid (DCAA J if either %R > UCL J UJ (ND) if o
ichlorophenylacetic acid ( ) NFG @ '(pOS)I eltheror > (pc?s)( (ND)i 5 |If %R < 10% (sample dilution is a factor), use
Surrogates added to every sample o either %R < LCLJ (pos)/R (ND) if either %R < 13 (H,L) p)
Method acceptance criteria or project limits Method 10%
J if > 200%
Acceptable Range: IS area 50% to 200% of CCAL (pos)if > ) ° Suggested internal standards: 4,4'-
Internal Standards @ J (pos)/UJ (ND) if < 50% 19 dib f binheny (DBOB 14
(if used) area Method J (pos)/R (D) if < 25% ibromooctafluorobiphenyl ( ) or 1,4-
RT within 30 seconds of CC RT i dichlorobenzene.
if RT >30 seconds use PJ
Solids: RPD <50%
Field Duplicates OR difference < 2X RL (for results < 5X RL) J(pos)/UJ(ND) 9

Aqueous: RPD <35%
OR difference < 1X RL (for results < 5X RL)

Qualify only field duplicate samples
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Chlorinated Herbicides by GC, SW-846 Method 8151A

Table No.: NFG-Herbisides
Revision No.: 5
Last Rev. Date: Draft

Page: 3 of 3

and/or Reanalyses

result per analyte

standard policy

reported.

. Source of N Reason . :

QC Element Acceptance Criteria . Action for Non-Conformance Discussion and Comments

Criteria Code
Compound Identification
Bet t | : RPD < 40% or %D <25% 3
Quantitation/ Petween two columns: ¥ °or7 ° NFG @ J (pos) if RPD = 40% - 60% (25% - 60% for %D) o
. Within Retention Time Windows on both columns. i K L 25 (false See TM-08 for additional info.
Identification . ) ) Method @ [NJ (pos) if > 60%R (pos) if RTW criterion not met
Alternitively GC/MS may be used for confirmation. pos)
EcoChem J (pos) if conc > high standard and sample was
Calibration Range Results exceed the upper calibration range . (pos)i '9 ) plew 20
standard policy not diluted
EcoChem Contact laboratory for resolution and/or
Calculation Check Check 10% of field & QC sample results . y' . / na Full data validation only.
standard policy corrective action
Electronic Data Deliverable (EDD)
Depending on scope of problem, correct EcoChem Project Manager and/or Database
Verification of EDD to EcoChem verify @ 10% unless problems noted; then EcoChem P 9 . p' P . . ) . d . / .
X . at EcoChem (minor issues) to resubmittal na Administrator will work with lab to provide
hardcopy data increase level up to 100% for next several packages.| standard policy L . .
by laboratory (major issues). long-term corrective action.
Dilutions, Re-extractions Report only one EcoChem Use "DNR" to flag results that will not be 1 TM-04 Rev. 1 EcoChem Policy for for

additional info.

! National Functional Guidelines for Organic Data Review, June, 2008, based on Pesticide Review
2 Organochlorine Herbicides by GC using Methlyation or Pentafluorobenzylation Derivatization USEPA Method SW846 8151A, Dec. 1(ND): Non-detects

3

W:\A2-DRAFT QA & other DOCUMENTS\CT-Criteria Tables\CT UPDATES\

"H" = high bias indicate; "L" = low bias indicated

Draft Rev 1 Herbicides_CT NFG-Herbisides

(pos): Positive Result(s)
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Table No.: TPH-8015B
Revision No.: 0
Last Rev. Date: 7/15/07

Page 1 of 2
EcoChem Validation Guidelines for Total Petroleum Hydrocarbons
(Based on EPA National Functional Guidelines as applied to Method 8015B)
VALIDATION REASON
QC ELEMENT ACCEPTANCE CRITERIA ACTION CODE
Cooler Temperature 4°C £2°C J(+)/UJ(-) if greater than 6°C for volatiles 1
& Preservation Water: HCI to pH < 2 (use EcoChem PJ for semi-volatiles)
Waters: 14 days preserved
— 7 days unpreserved J(#)UJ(-) if hold times exceeded
Holding Time Solids: 14 Days J(+)R(-) if exceeded by > 2X (EcoChem PJ) L
Analysis: 40 days from extraction
Volatile Range: Lower limit of 2-methylpentane
Retention Time and Upper limit of 1,2,4-Trimethylbenzene IHIE) A
Windows Extractable Range : Lower limit of C10 and Upper (EcoChem PJ)
limit of C28
Minimum 5 calibration levels JH)IVIE) if R?% <0.990
Initial Calibration Linear regression: R”>0.990 5A
RSD of response factors: <20% J(H)UI(-) if %RSD > 20%
Narrate if frequency criteria not met.
0, 0,
Continuing Prior to analysis and after max. 20 samples or 12 J(j)(fljjéf)/ijt; R11<58/;0/
Calibration hours, whichever comes first. ° ’ 5B
ifi 1 0, 0,
Verification (CCV) %D <15% J)R() if %D > 90% (EcoChem PJ)
U (at RL) if sample result is less than RL 7
i and less than 5X blank result
Method Blank One per matrix per batlch (max. 20 samples)
No results >RL U (at reported sample value) if sample result is greater .
than or equal to RL and less than 5X blank result
Field Blank Not addressed by NFG or SW-846 Same as method blank for positive results remaining in 6
(Not Required) No results > RL field blank after method blank qualifiers are assigned
Narrate if frequency not met.
Qualify parent only unless other QC indicates
systematic problems.
One per matrix per batch
MSMSD Lab limits or QAPP criteria J(+) if both %R > UCL,; 8
J(H)UJ(-) if both %R < LCL
EcoChem PJ if only one %R outlier
No action if parent conc. > 5x the amount spiked.

7115107 .
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Table No.: TPH-8015B
Revision No.: 0
Last Rev. Date: 7/15/07

Page 2 of 2
EcoChem Validation Guidelines for Total Petroleum Hydrocarbons
(Based on EPA National Functional Guidelines as applied to Method 8015B)
VALIDATION REASON
QC ELEMENT ACCEPTANCE CRITERIA ACTION CODE
Precision:
MS/MSD or One per matrix per batch .
LCS/LCSD or Lab limits or QAPP criteria J(+) If RPD > laboratory CL °
Sample/Duplicate
- 0,
LCS One per matrix per batch JENUIC) 1T %R < LCL
or Lab limits or QAPP criteria J() 1> UCL 10
LCS/LCSD J(H)R(-) If any %R <10%
J(H)UI() If %R < LCL
' J(+) If > UCL
Surrogates Added to al! sgmples (inc. Q.C ;amples) J(+)/R(-) If any %R <10% 13
Lab limits or QAPP criteria o .
No action if 2 or more surrogates are used and only one is
<LCL or >UCL (EcoChem PJ)
Compare sample chromatograms with standards
to ensure that range and pattern are a
Pattern Identification reasonable match. J(+) 3
Laboratory may flag results which have a poor
match.
Field Dunlicate Water: RPD < 35% Narrate 9
P Soil: RPD < 50% (JUJ if required by project instructions)
Two analyses "DNR" results that should not be used
Report only one result per . . .
for one sample analvie to avoid reporting multiple results for one sample. 11
(e.g. dilution) y Refer to Tech. Memo TM-04

7115107 .
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Table: NFG ICP-AES

DATA VALIDATION CRITERIA N
Revision: 1
Last Rev. Date: 1/9/2015
Page: 1 of 4
Metals by ICP-AES
(Based on Inorganic NFG 2010 and SW-846 6010C)
L. Source of . Reason . .
QC Element EcoChem Acceptance Criteria . EcoChem Action for Non-Conformance Discussion and Comments
Criteria Code
Sample Handling
Solid: Cooler temperature 4°C+2°C . ] Use PJ to qualify for temperature outlier.
Cooler / Storage L a Cooler Temps: If required by project L
Temperature Aqueous: Nitric Acid to pH < 2 NFG J (pos)/UJ (ND) if greater than 6° C 1 Current SW846 criterion is £ 6° C (4)
u i
P . Dissolved Metals: 0.45 um filter, Method @ P 9 . No quals for pH if samples preserved by lab
Preservation X . Aqueous: J (pos)/UJ (ND) if pH > 2 . L .
preserve to pH < 2 after filtration upon receipt and within 1 day of collection.
NFG @
All matrices: 180 days from date sampled 2
Holding Time Frozen soils, sediments, tissues (-20°C) - HT Method J (pos)/UJ (ND) if holding time exceeded 1
EcoChem
extended to 1 year )
standard policy
Instrument Performance
. . . Based on instrument requirements, blank + 1 a
Initial Calibration . . . . NFG .
(ICAD standard minimum requirement for calibration @ J (pos)/UJ (ND) if r < 0.995 5A
If more than 1 standard used, r > 0.995 Method
Initial Calibration Independent source IaTlr;al);zed immediately after NEG @ y R)(/chs(/,\’:‘;)-i:ffg ;52/5%89(y AL Qe al "
calibration 0s i - ualify all samples in run
Verification (ICV) o Method @ p o)1t 7% G ° (H.LD) y p
%R within + 10% of true value J (pos) if %R >111%
Reporting Limit (RL) . J (pos) < 2x RL/ R (ND) if %R <50%
concentration at RL @ . 3 . .
Standard %R = 70%-130% Method J (pos) < 2x RL / UJ (ND) if %R 50 - 69% 5A (H,L) Qualify all samples in run
Low Level ICV/CCV n TR J (pos) < 2x RL if %R > 130%
Immediately following ICV/ICB, .
. . . a R (pos/ND) if %R < 75%
Continuing Calibration| then every two hours or ten samples, and at end NFG . 3 . .
. J (pos)/UJ (ND) if %R 75% - 89% 5B (H,L) Qualify samples bracketed by CCV outliers
Verification (CCV) of run. Method @ .
. J (pos) if %R >111%
%R within + 10% of true value
For samples with Al, Ca, Fe, Mg > ICS levels:
ICSAB: J( pos)/R (ND) if %R < 50%
Interference Check . a J (pos)/UJ (ND) if %R = 50% - 79% Use PJ and inter-element correction factors to
ICSAB %R 80% - 120% for all spiked elements NFG . 3 .
Samples . J (pos) if %R > 120% 17 (H,L)° | evaluate ICSA to determine if bias is present.
| ICSA | < MDL for all unspiked elements Method @ . . .
(ICSA / ICSAB) ICSA: J (pos)< 2x ICSA/UJ (ND) for ICSA <Neg Refer to TM-09 for additional information.
MDL
J (pos) < 2x ICSA for ICSA > MDL

T:\aa_EcoChem Controlled Docs\EcoChem Default Criteria Tables\EcoChem NFG ICP-AES_Rev 1.xIsxICP
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Table: NFG ICP-AES

DATA VALIDATION CRITERIA N
Revision: 1
Last Rev. Date: 1/9/2015
Page: 2 of 4
Metals by ICP-AES
(Based on Inorganic NFG 2010 and SW-846 6010C)
L. Source of . Reason . .
QC Element EcoChem Acceptance Criteria . EcoChem Action for Non-Conformance Discussion and Comments
Criteria Code
Blank Contamination
Method Blank (MB) One per matrix per batch of (of < 20 samples) NFG @ U (pos) if result is < 5X method blank - Refer to TM-02 for additional information.
Blank conc < MDL Method @ concentration Blank Evaluation based on NFG 1994
Action level is 5x absolute Pos Use blanks bracketing samples for Qualification
value of blank conc. Blanks: 7 Refer to TM-02 for additional information.
Instrument Blanks After each ICV & CCV NFG @ For positive blanks: Ne ’ Hierarchy of blank review:
(ICB/CCB) | blank concentration | < MDL Method @ U (pos) results < action level BlanES' #1 - Review MB, quaify as needed
For negative blanks: 13 ' #2 - Review IB, qualify as needed
J (pos)/UJ (ND) results < action level #3 - Review FB, qualify as needed
Field Blank (FB) Blank conc < MDL EcoChem' U (pos) if result is < 5x action level, 6 Qualify in associated figld samples on'Iy.
standard policy as per analyte. Refer to TM-02 for additional information.
Precision and Accuracy
LCS One per matrix per batch (of < 20 samples); LCSD J (pos)/R (ND) if %R <50% Qualify all samples in batch
(recovery) not required Method @ J (pos)/UJ (ND) if %R 50% - 79% 10 (H,L)}| QAPP may have overriding accuracy limits.
Vi
4 %R between 80-120% J (pos) if %R > 120% NFG Limits 70% -130% (50% - 150% Ab, Ag)
LCS/LCSD LCSD not required, if analyzed: @ . Qualify all samples in batch
Method J (pos)/UJ (ND) if RPD > 20% 9 L L
(RPD) RPD < 20% QAPP may have overriding precision limits.
. No action if only one spike %R is outside
J (pos) if %R > 125% criteria
One per matrix per batch (of < 20 samples); MSD a J (pos)/UJ (ND) if %R <75% . o
MS/MSD . NFG . 3 NA if parent concentration >4x the amount
not required ) J (pos)/R (ND) if %R < 30%, 8 (H,L) .
(recovery) Method @ spiked.

%R between 75-125%

unless post digestion spike analyzed,
J (pos)/UJ (ND) if post digestion spike %R OK

Qualify all samples in batch.
QAPP may have overriding accuracy limits.
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Table: NFG ICP-AES

Field Duplicate

Aqueous: RPD <35% (for results > 5x RL)
OR difference < 1X RL (for results < 5X RL)

standard policy

samples
J (pos)/UJ (ND)

DATA VALIDATION CRITERIA N
Revision: 1
Last Rev. Date: 1/9/2015
Page: 30of 4
Metals by ICP-AES
(Based on Inorganic NFG 2010 and SW-846 6010C)
L. Source of . Reason . .
QC Element EcoChem Acceptance Criteria . EcoChem Action for Non-Conformance Discussion and Comments
Criteria Code
Precision and Accuracy con't
IfMSi tside 75-125%, t-spike should b . - . .
. . . 1s outside > POst-spike should be NFG @ Only used to support MS qualification No qualifiers assigned based solely on this
Post Digestion Spikes analyzed . NA
Method @ decisions element.
%R 80%-120% (method); 75%-125% (NFG)
MS/MSD MSD not required, if analyzed: NFG @ . - o
J (pos)/UJ (ND) if RPD > 20% 9 QAPP may have overriding precision limits.
(RPD) RPD < 20% Method @
One per matrix per batch (of < 20 samples)
RPD < 20% for results > 5x RL a . ) .
. NFG J (pos)/UJ (ND) if RPD > 20% or Qualify all samples in batch.
Laboratory Duplicate 2 it diff N trol limit 9 QAPP h idi ision limit
if difference > control limi may have overriding precision limits.
Solids: difference < 2X RL for results < 5X RL Method y gp
Aqueous: difference < 1X RL for results < 5X RL
APP h idi limits.
Reference Material Result £20% of the 95% confidence EcoChem J (pos)/UJ (ND) if < LCL 1 HL? S(gme mmaiy faac\;e rz\::rr:wlamﬁaacec:‘rffzelr\r:llkf\/l
ufactu ve di
(RM, SRM, or CRM) interval of the true value for analytes standard policy J (pos) if > UCL HD .y .
control limits
. o Analyze one sample per matrix at a 5x dilution NFG @ J (pos)/UJ (ND) if %D > 10% and . .
Serial Dilut 16 lify all | batch.
enatiution %D <10% for original sample conc. > 50x MDL Method @ native sample concentration > 50x MDL Qualify all samples in batc
Solids: RPD <50% (for results > 5x RL)
OR difference < 2X RL (for results < 5X RL) EcoChem Qualify only parent and field duplicate QAPP may have overriding precision limits.
9 Client/QAPP may not require qualification

based on field precision.
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DATA VALIDATION CRITERIA

Metals by ICP-AES
(Based on Inorganic NFG 2010 and SW-846 6010C)

Table: NFG ICP-AES
Revision: 1

Last Rev. Date: 1/9/2015
Page: 4 of 4

L. Source of . Reason . .
QC Element EcoChem Acceptance Criteria . EcoChem Action for Non-Conformance Discussion and Comments
Criteria Code
Compound Quantitation
J UJ (ND) if Dissolved > Total and
Total and Dissolved . EcoChem (pos)/UJ ( ),l ssolved > fota .an
R Total > Dissolved . results fall outside of standard duplicate 14
Comparison standard policy . .
precision criteria
. . . . NFG ® J (pos) if result exceeds linear range and
Calibration Range Results < instrument linear range . 20
Method @ sample was not diluted
Dilutions, Re- . . . .
) Report only one EcoChem Use "DNR" to flag results that will not be TM-04 EcoChem Policy for Rejection/Selection
extractions 11

and/or Reanalyses

result per analyte

standard policy

reported.

Process for Multiple Results

1 National Functional Guidelines for Inorganic Superfund Data Review, January 2010.
2 Method SW846 6010C Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP-AES), Revision 3, February 2007.

3 "H" = high bias indicated; "L" = low bias indicated
4 SW846, Chapter 3, Inorganic Analytes
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DATA VALIDATION CRITERIA Table No.: NFG-Hg
Revision No.: 1
Last Rev. Date: 01/08/2015
Page: 1 0f 3
Mercury by CVAA
(Based on Inorganic NFG 2010 and SW846 7470A & 7471B)
R
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance ga:on Discussion and Comments
ode
Sample Handling
Solid: Cooler ¢ 4°C+2°C Use PJ to qualify for temperature outlier.
olid: Cooler temperature +
Cooler / Storage A Nitri PA 410 bH < 2 NEG @ Cooler Temps: If required by project Current SW846 criterion is < 6° C (4)
ueous: Nitric Acid to
Temperature D'q lved Metals: 0.45 P filt 2 J (pos)/UJ (ND) if greater than 6° C 1 No quals for pH if samples preserved by
issolved Metals: 0. m filter, . . . . o
Preservation to oH < 2 aft l;'lt i Method Aqueous: J (pos)/UJ (ND) if pH > 2 lab immediately upon receipt and within
reserve to after filtration
P P 1 day of collection.
28 days from date sampled NFG @
Holding Time Frozen solids and tissues HT extended to 6 Method @ J (pos)/UJ (ND) if HT exceeded 1
months EcoChem standard policy
Instrument Performance
Daily Calibrati
Initial Calibration atly ~-atibration NFG @ . ;
Blank + 5 standards, one < RL J (pos)/UJ (ND) if r < 0.995 S5A (H,L)
(ICAL) Method @
Correlation coefficient (r) > 0.995
Initial Calibration Independent source analyzed NEG @ R(pos/ND) if %R <70%
Verification (ICV) immediately after ICAL hod @ J(pos)/UJ(ND) if %R = 70-84% 5A (HL)? Qualify all samples in run
%R within + 15% of true value Metho J(pos) if %R = > 116%
Reporting Limit (RL) Conc = RL ) (pos) < 2xRL/R (ND) if %R <50%
P Stagdard %R = 70-130% Method @ J (pos) < 2x RL / UJ (ND) if %R 50 - 69% 5A (H,L)® Qualify all samples in run
(o] - - (s
J (pos) < 2x RL if %R > 130%
Continuing At beginning of run, every ten samples, a R(pos/ND) if %R <70% .
NFG | les bracketed by CCV
Calibration and again after last sample. 2 J(pos)/UJ(ND) if %R = 70-84% 5B (H,L)3 Qualify samp estlvrac etea by
outliers
Verification (CCV) %R within + 15% of true value Method J(pos) if %R = > 116%
Blank Contamination
Refer to TM-02 for additional
One per matrix per batch of (of < 20 samples) NFG @ . . . . ]
Method Blank (MB) Blank conc < MBL Method @ U (pos) if result is < 5X method blank concentration 7 information.
etho

Blank Evaluation based on NFG 1994
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DATA VALIDATION CRITERIA Table No.: NFG-Hg
Revision No.: 1
Last Rev. Date: 01/08/2015
Page: 2 of 3
Mercury by CVAA
(Based on Inorganic NFG 2010 and SW846 7470A & 7471B)
. . . Reason . .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Cod Discussion and Comments
ode
Use blanks bracketing samples for
Action level is 5x absolute Pos Qualification
value of blank conc. Blanks: Refer to TM-02 for additional
Instrument Blanks After each ICV & CCV NFG @ For positive blanks: 7 information.
(ICB/CCB) | blank concentration | < MDL Method @ U (pos) results < action level Neg Hierarchy of blank review:
For negative blanks: Blanks: #1 - Review MB, quaify as needed
J (pos)/UJ (ND) results < action level 713 #2 - Review IB, qualify as needed
#3 - Review FB , qualify as needed
. . . Qualify in associated field samples only.
X . U (pos) if result is < 5x action level, .
Field Blank (FB) Blank conc < MDL EcoChem standard policy 6 Refer to TM-02 for additional
as per analyte. . .
information.
Precision and Accuracy
lify all les in batch
Laboratroy Control One per matrix per batch (of < 20 samples); J (pos)/R (ND) if %R <50% Qualify all samp e-.s !n ate
. ? ; 5|  QAPP may have overriding accuracy
Sample LCSD not required Method J (pos)/UJ (ND) if %R 50% - 79% 10 (H,L) limit
imits.
%R bet 80-120% J if %R > 120%
(recovery) or between ’ (pos) if % ? NFG does not address LCS
. . Qualify all samples in batch
LCSLCSD LESD not required, if analyzed: Method @ J (pos)/UJ (ND) if RPD > 20% 9 QAPP may have overriding precision
(RPD) RPD < 20% etho P ° y have ov 9P
limits.
No action if only one spike %R is outside
. . . criteria.
Matris Spike/Matrix . . . .
Spike Duplicate One per matrix per batch (of < 20 samples); MSD NEG @ J (pos) if %R > 125% NA if parent concentration >4x the
P MS/MpSD not required @ J (pos)/UJ (ND) if %R <75% 8 (H.L)? amount spiked.
%R between 75-125% Method J (pos)/R (ND) if %R < 30% Qualify all samples in batch.
(recovery) o
QAPP may have overriding accuracy
limits.
MS/MSD MSD not required, if analyzed: NFG @ J (pos)/UJ (ND) if RPD > 20% 9 QAPP may have.ov.erriding precision
(RPD) RPD < 20% Method @ limits.
One per matrix per batch (of < 20 samples)
RPD < 20% for results > 5x RL a . Qualify all samples in batch.
Laboratory Duplicate NFG J (os)/UJ (ND) if RPD > 20% 9 QAPP may have overriding precision
yPup Method @ or if difference > control limit y gp

Solids: difference < 2X RL for results < 5X RL
Aqueous: difference < 1X RL for results < 5X RL

limits.
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Table No.: NFG-Hg

DATA VALIDATION CRITERIA
Revision No.: 1
Last Rev. Date: 01/08/2015
Page: 3 of 3
Mercury by CVAA
(Based on Inorganic NFG 2010 and SW846 7470A & 7471B)
A A . Reason . .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Cod Discussion and Comments
ode
QAPP may have overriding accuracy
Reference Material Result +20% of the 95% confidence . J (pos)/UJ (ND) if < LCL 3 limits.
. EcoChem standard policy . 12 (H,L) .
(RM, SRM, or CRM) interval of the true value for analytes J (pos) if > UCL Some manufacturers may have different
RM control limits
Solids: RPD <50% (for results > 5x RL) o .
. QAPP may have overriding precision
OR difference < 2X RL (for results < 5X RL) . . . ..
. Qualify only parent and field duplicate samples limits.
EcoChem standard policy 9

Field Duplicate

Aqueous: RPD <35% (for results > 5x RL)
OR difference < 1X RL (for results < 5X RL)

J (pos)/UJ (ND)

Client/QAPP may not require qualification
based on field precision.

Compound Quantitation

Total and Dissolved

J (pos)/UJ (ND) if Dissolved > Total and

. Total > Dissolved EcoChem standard policy | results fall outside of standard duplicate precision 14
Comparison o
criteria
a if result exceeds linear range and sample was not
NFG
Calibration Range Results < instrument linear range 2 diluted 20
Method
J (pos)
Dilutions, Re- TM-04 EcoChem Policy for
. Report only one . . —_— . .
extractions EcoChem standard policy | Use "DNR" to flag results that will not be reported. 11 Rejection/Selection Process for Multiple

and/or Reanalyses

result per analyte

Results

! National Functional Guidelines for Inorganic Superfund Data Review, January 2010.
2 Method SW846 7470A Mercury in Liquid Waste (Manual Cold-Vapor Technique), Revision 1, September 1994.
Method SW846 7471B Mercury in Solid or Semisolid Waste (Manual Cold-Vapor Technique), Revision 2, February 2007.

3oy = high bias indicated; "L" = low bias indicated
4 SwWs4e, Chapter 3, Inorganic Analytes
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(pos): Positive Result
(ND): Not Detected
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DATA VALIDATION CRITERIA

Table: CONV-Calibrated
Revision No.: 0

Last Rev. Date: 01/14/2015
Page: 1 of 3

Conventional Methods with Instrument Calibrations (i.e., lon Chromatography, Total Organic Carbon)
(Based on Inorganic NFG 2010 and EPA methods)

QC Element

Acceptance Criteria

Source of Criteria

Action for Non-Conformance

Reason Code

Discussion and Comments

Sample Handling

Cooler/Storage

Temperature Cooler temperature: 4°C+2°C NFG @ J (pos)/UJ (ND) if preservation 1 Use PJ to qualify for cooler temp
u
P . Preservation: Analyte/Method Specific Method @ requirements not met outliers.
Preservation
NFG @
Holding Time Analyte/Method Specific Method @ J (pos)/UJ (ND) if holding time exceeded 1
etho
Instrument Performance
Initial Calibration blank + multiple stfandards as per method NEG @
requirements @ J (pos)/UJ (ND) for r < 0.995 5A
(ICAL) Method
r> 0.995
Initial Calibration I.ndeper?dent source a.naly.zed NEG @ J (pos)/UJ (ND) if %R < lower control limit i ' .
. immediately after calibration (LCL) 5A (H,L) Qualify all samples in run
Verification (ICV) . Method @ . .
%R method specific J (pos) if %R > upper control limit (UCL)
Continuin Immediately followin
Tinuing 1ately following NFG @ J(pos)/UJ(ND) if %R < LCL , Qualify samples bracketed by CCV
Calibration ICV, every 10 samples, and end of run 2 J(pos) if %R > UCL 5B (H,L) i
0s) i outliers
Verification (CCV) %R method specific Method P ?
Blank Contamination
Refer to TM-02 for additional
One per matrix per batch of (of < 20 samples) NFG @ U (pos) if result is < 5X method blank eterto . (?r addrtiona
Method Blank (MB) . 7 information.
Blank conc < MDL Method @ concentration

Blank Evaluation based on NFG 1994
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DATA VALIDATION CRITERIA

Table: CONV-Calibrated
Revision No.: 0

Last Rev. Date: 01/14/2015
Page: 2 of 3

Conventional Methods with Instrument Calibrations (i.e., lon Chromatography, Total Organic Carbon)
(Based on Inorganic NFG 2010 and EPA methods)

QC Element

Acceptance Criteria

Source of Criteria

Action for Non-Conformance

Reason Code

Discussion and Comments

Action level is 5x absolute value of blank
conc.

Use blanks bracketing samples for
Qualification
Refer to TM-02 for additional

(RM, CRM, SRM)

interval of the true value for analytes

policy

J (pos) if > UCL

@ - Pos Blanks: 7 . -
Instrument Blanks After each ICV & CCV NFG For positive blanks: Ned Blanks: information.
(ICB/CCB) | blank concentration | < MDL Method @ U (pos) results < action level g7|_3 . Hierarchy of blank review:
For negative blanks: #1 - Review MB, quaify as needed
J (pos)/UJ (ND) results < action level #2 - Review IB, qualify as needed
#3 - Review FB, qualify as needed
lify i iated field | ly.
. EcoChem standard U (pos) if result is < 5x action level, Qualify in associated fie sarnAp es ony
Field Blank (FB) Blank conc < MDL . 6 Refer to TM-02 for additional
policy as per analyte. . .
information.
Precision and Accuracy
Laboratory Control One per matrix per batch (of < 20 samples) NEG @ Qualify all samples in batch
Sample (LCS) %R within Method control limits (or Laboratory 2 J (pos)/UJ (ND) if %R < LCL 10 (H,L)® QAPP may have overriding accuracy
control limtis if none specified in method) Method J (pos) if %R > UCL limits.
QAPP may have overriding accuracy
Reference Materials Result +20% of the 95% confidence EcoChem standard J (pos)/UJ (ND) if < LCL 12 H L)3 limits.

Some manufacturers may have different
RM control limits
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DATA VALIDATION CRITERIA

Table: CONV-Calibrated
Revision No.: 0

Last Rev. Date: 01/14/2015
Page: 3 of 3

Conventional Methods with Instrument Calibrations (i.e., lon Chromatography, Total Organic Carbon)
(Based on Inorganic NFG 2010 and EPA methods)

QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Reason Code Discussion and Comments
Where applicable to method; MSD may not be Qualify all samples in batch
Matrix Spike/ Matrix required No action if native analyte
Spike Duplicate One per matrix per batch (of < 20 samples) NFG @ J (pos)/UJ (ND) if %R < LCL 8 (H.1)3 concentration > 4x spike added.
(MS/MSD) For samples <4x spike level, %R within method Method @ J (pos) if %R > UCL ' Qualify all samples in batch.
control limits (or Laboratory control limtis if none QAPP may have overriding accuracy
specified in method) limits.
One per matrix per batch (of < 20 samples)
RPD < 20% fi Its = 5x RL lify all les in batch.
Laboratory Duplicate o TOrTesults = ox NFG @ J (pos)/UJ (ND) if RPD > 20% or Qualify all samples in batch.
(or MS/MSD) Method @ if difference > control limit 9 QAPP may have overriding precision
Solids: difference < 2X RL for results < 5X RL etho limits.
Aqueous: difference < 1X RL for results < 5X RL
Solids: RPD <50% (fi Its > 5x RL
O,I > <50% (for results 2 5xRL) QAPP may have overriding precision
OR difference < 2X RL (for results < 5X RL) . . . L.
Field Duplicate EcoChem standard | Qualify only parent and field duplicate 9 limits.
i upli
P policy samples J (pos)/UJ (ND) Client/QAPP may not require
Aqueous: RPD <35% (for results > 5x RL) L. X L.
. qualification based on field precision.
OR difference < 1X RL (for results < 5X RL)
Compound Quantitation
If It ds li & |
. Sample concentrations less than highest calibration NFG @ result exceeds |near range & sample
Linear Range was not diluted 20
standard Method @
J (pos)
Dilutions, Re- . TM-04 EcoChem Policy f
nu |on§ € Report only one EcoChem standard | Use "DNR" to flag results that will not be o C,O em Folicy tor .
extractions . 11 Rejection/Selection Process for Multiple
result per analyte policy reported.
and/or Reanalyses Results

1 National Functional Guidelines for Inorganic Superfund Data Review, January 2010.
? SW846 or EPA Standard Methods

3oy = high bias indicated; "L" = low bias indicated
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(pos): Positive Result
(ND): Not Detected
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DATA VALIDATION CRITERIA

Conventional Analyses by Probe (i.e., pH, conductivity, dissolved oxygen)
(Based Inorganic NFG 2010 and EPA Methods)

Table: CONV-Probe
Revision No.: 0

Last Rev. Date: 01/13/2015
Page: 1 of 2

R
QC Element Acceptance Criteria Source of Criteria | Action for Non-Conformance ::eazon Discussion and Comments
ode
Sample Handling
Cooler/Storage ) . . .
Temperature Cooler temperature: 4°C+2°C NFG J (pos)/UJ (ND) if preservation 1 Use PJ to qualify for cooler temp
u
P . Preservation: Analyte/Method Specific Method @ requirements not met outliers.
Preservation
NFG @ J (pos)/UJ (ND) if holding time
Holding Time Analyte/Method Specific 5 (pos)/UJ (ND) "9t 1
Method @ exceeded
Instrument Performance/Accuracy
Where applicable to method a
NFG
Calibration porbe calibrated according to manufacturer hod @ J (pos)/UJ (ND) if not calibrated 5A
specifications Metho
Calibrati
a.|. e .|on Where applicable to method a )
Verification/ NFG J(D)/UJ(ND) if %R < LCL 3 . . .
check standard analyzed . 5B (H,L)°| H for high bias; L for low bias
Laboratory Control _ ) i Method @ J(D) if %R > UCL
to verifiy calibration of probe
Sample
Precision
One per matrix per batch (of < 20 samples)
RPD < 20% for results > 5x RL alify all samples in batch.
Laboratory Duplicate ’ ) ’ Method J (pos)/UJ (ND) if RPD > 20% or 9 cCQSAPlliyma ha F:e o) Ierr'd'n
upli ve overridi
y bup NFG? difference > control limit y 9

Solids: difference < 2X RL for results < 5X RL
Aqueous: difference < 1X RL for results < 5X RL

precision limits

Field Duplicate

Solids: RPD <50% (for results > 5x RL)
OR difference < 2X RL (for results < 5X RL)

Aqueous: RPD <35% (for results > 5x RL)
OR difference < 1X RL (for results < 5X RL)

EcoChem standard
policy

Qualify only parent and field
duplicate samples
J (pos)/UJ (ND)

QAPP may have overriding
precision limits.
9 Client/QAPP may not require
qualification based on field
precision.
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DATA VALIDATION CRITERIA

Conventional Analyses by Probe (i.e., pH, conductivity, dissolved oxygen)
(Based Inorganic NFG 2010 and EPA Methods)

Table: CONV-Probe
Revision No.: 0

Last Rev. Date: 01/13/2015
Page: 2 of 2

Reason
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Cod Discussion and Comments
ode
Compound Quantitation
Dilutions, Re- .
. Report only one result per EcoChem standard | Use "DNR" to flag results that will
extractions and/or . 11 na
analyte policy not be reported
Reanalyses

! National Functional Guidelines for Inorganic Superfund Data Review, January 2010.

2 SW846 or EPA Standard Methods
3oy = high bias indicated; "L" = low bias indicated
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(pos): Positive Result
(ND): Not Detected
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DATA VALIDATION CRITERIA

Conventional Methods by Gravimetric Analysis
(i.e., Total Solids, Total Dissolved Solids, Total Suspended Solids, Grain Size)
(Based on Inorganic NFG 2010 and EPA methods)

Table: CONV-Gravimetric
Revision No.: 0

Last Rev. Date:1/9/2015
Page: 1 of 2

QC Element

EcoChem Acceptance Criteria

Source of
Criteria

EcoChem Action for Non-
Conformance

Reason
Code

Discussion and Comments

Sample Handling

Cooler/Storage
Temperature
Preservation

Cooler temperature: 4°C+2°C
Preservation: Analyte/Method Specific

Method
NFG®

J (pos)/UJ (ND) if preservation
requirements not met

Use PJ to qualify for cooler
temp outliers.

Holding Time

Analyte/Method Specific

Method
NFG®

J (pos)/UJ (ND) if holding time
exceeded

Blank Contamination

Method Blank (MB)

If required by method,one per matrix per batch of
(of < 20 samples)
Blank conc < MDL

NFG @
Method

U (pos) if result is < 5X method
blank concentration

Refer to TM-02 for additional
information.
Blank Evaluation based on NFG
1994

Precision and Accuracy

LCS (If appropriate to
method)

One per matrix per batch (of < 20 samples)
%R between 80-120%

Method @

J (pos)/R (ND) if %R <50%
J (pos)/UJ (ND) if %R 50% - 79%
J (pos) if %R > 120%

10 (H,L)?

Qualify all samples in batch
QAPP may have overriding
accuracy limits.

Reference Material
(RM, SRM, or CRM)

Result £20% of the 95% confidence
interval of the true value for analytes

EcoChem
standard

policy

J (pos)/UJ (ND) if < LCL
J (pos) if > UCL

12 (H,L)?

QAPP may have overriding
accuracy limits.
Some manufacturers may have
different RM control limits

T:\aa_EcoChem Controlled Docs\EcoChem Default Criteria Tables\EcoChem CONV_Gravimetric_Rev0.xIsxEcoChem Gravimetric

Copyright 2014 EcoChem, Inc.



DATA VALIDATION CRITERIA

Conventional Methods by Gravimetric Analysis

(i.e., Total Solids, Total Dissolved Solids, Total Suspended Solids, Grain Size)

(Based on Inorganic NFG 2010 and EPA methods)

Table: CONV-Gravimetric
Revision No.: 0

Last Rev. Date:1/9/2015
Page: 2 of 2

QC Element

EcoChem Acceptance Criteria

Source of
Criteria

EcoChem Action for Non-
Conformance

Reason
Code

Discussion and Comments

Laboratory Duplicate

One per matrix per batch (of < 20 samples)

RPD < 20% for results > 5x RL

Solids: difference < 2X RL for results < 5X RL
Aqueous: difference < 1X RL for results < 5X RL

NFG @
Method

J (pos)/UJ (ND) if RPD > 20%

For Grain Size, no action if results

for fraction are less than 5%

Qualify all samples in batch,
except Grain Size - qualify
parent only.
QAPP may have overriding
precision limits.

Field Duplicate

Solids: RPD <50% (for results > 5x RL)
OR difference < 2X RL (for results < 5X RL)

Aqueous: RPD <35% (for results > 5x RL)
OR difference < 1X RL (for results < 5X RL)

EcoChem
standard

policy

Qualify only parent and field
duplicate samples
J (pos)/UJ (ND)

QAPP may have overriding
precision limits.
Client/QAPP may not require
qualification based on field
precision.

Compound Quantitation

Dilutions,
Re-extractions and/or
Reanalyses

Report only one result per analyte per sample

EcoChem
standard

policy

Use "DNR" to flag results that will

not be reported.

11

! National Functional Guidelines for Inorganic Superfund Data Review, January 2010.
% SW846 or EPA Standard Methods

3oy = high bias indicated; "L" = low bias indicated
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(pos): Positive Result
(ND): Not Detected
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Qualified Data Summary Table
San Jacinto Waste Pits
South Impoundments Sampling

) Lab DV DV

SDG Sample ID Lab Sampile Il Method Analyte Result | Units e
Flag | Qualifier | Reason

E1801012 [FW0002 E1801012-021 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 15.5 pg JK u 25
E1801012 [SLO064 E1801012-012 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.758 ng/kg JK u 25
E1801012 [SLOO71 E1801012-018 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 1.01 ng/kg JK u 25
E1801012 [SLO064 E1801012-012 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 6.65 ng/kg u 25
E1801012 [SLOO58 E1801012-006 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 278 ng/kg P J 23
E1801012 [SLOO71 E1801012-018 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 2.15 ng/kg JK u 25
E1801012 (FWO0003 E1801012-022 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.46 pg BJ u 7
E1801012 |FWO0003 E1801012-022 [EPA1613B Octachlorodibenzofuran 100 P9 B u 7
E1801020 [FWO0001 E1801020-053 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.56 pg BJK u 25
E1801020 (FBOOO1 E1801020-054 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 2.72 [o]s] BJK u 25
E1801020 [FWO0001 E1801020-053 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 4.41 pPg JK u 25
E1801020 ([FBOOO1 E1801020-054 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 5.59 pg JK u 25
E1801020 [SLO0O45 E1801020-006 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.09 ng/kg JK u 25
E1801020 (SLOO34 E1801020-051 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 2.21 ng/kg JK u 25
E1801020 [FWO0001 E1801020-053 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 5.26 pg JK u 25
E1801020 (FBOOO1 E1801020-054 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 2.87 pg JK u 25
E1801020 [SLO022 E1801020-018 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 105 ng/kg P J 23
E1801020 (SLOO46 E1801020-052 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 1.5 ng/kg JK u 25
E1801020 [FWO0001 E1801020-053 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 3.17 pg JK u 25
E1801020 [SLOO52 E1801020-012 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.411 ng/kg | BJK u 25
E1801020 [SLOO11 E1801020-034 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 3.94 ng/kg K u 25
E1801020 [SLO0O45 E1801020-006 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.314 | ng/kg BJ u 7
E1801020 (SLOO52 E1801020-012 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.145 ng/kg BJ u 7
E1801020 [SLO0O45 E1801020-006 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.384 | ng/kg JK u 25
E1801020 [SLOO46 E1801020-052 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.69 ng/kg JK u 25
E1801020 [SLOO33 E1801020-045 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 498 ng/kg P J 23
E1801020 (SLOO46 E1801020-052 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 1.21 ng/kg JK u 25
E1801020 [SLOO52 E1801020-012 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 0.0866 | ng/kg JK u 25
E1801020 (SLO046 E1801020-052 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 1.24 ng/kg JK u 25
E1801020 [SLOO52 E1801020-012 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 0.651 ng/kg JK u 25
E1801020 [SLO0O45 E1801020-006 |EPA1613B Octachlorodibenzo-p-dioxin 4600 ng/kg E J 20
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Qualified Data Summary Table

San Jacinto Waste Pits

South Impoundments Sampling

SDG Sample ID Lab Sampile II Method Analyte Result | Units Lab DY, bV
Flag | Qualifier | Reason

E1801020 |SLOO46 E1801020-052 |EPA1613B Octachlorodibenzo-p-dioxin 4870 ng/kg E J 20
E1801020 |FWO0001 E1801020-053 |EPA1613B Octachlorodibenzo-p-dioxin 10.5 pPg BJK u 25
E1801020 |FWO0001 E1801020-053 [EPA1613B Octachlorodibenzofuran 82 P9 BJ u 7

E1801020 |FBOOO1 E1801020-054 |EPA1613B Octachlorodibenzofuran 89.9 P9 BJ u 7

E1801035 ([SLOO78 E1801035-017 |[EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 223 ng/kg J 13L
E1801035 |SLOO78 E1801035-017 |[EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 2.31 ng/kg J J 13L
E1801035 (SLO084 E1801035-006 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.506 ng/kg JK u 25
E1801035 (SLOO78 E1801035-017 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.772 ng/kg JK u 25
E1801035 (SLOO78 E1801035-017 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1.04 ng/kg JK u 25
E1801035 (SLOO78 E1801035-017 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 1.53 ng/kg JK u 25
E1801035 |SLOO78 E1801035-017 |EPA1613B Octachlorodibenzo-p-dioxin 2060 ng/kg J 13L
E1801039 [FWO0004 E1801039-041 [EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 2.04 pg BJK U 25
E1801039 [SLO130 E1801039-037 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 189 ng/kg J 13L
E1801039 [FWO0005 E1801039-039 [EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 4.29 pg JK U 25
E1801039 ([SLO129 E1801039-036 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 14.6 ng/kg J 13L
E1801039 [SLO130 E1801039-037 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 30.2 ng/kg J 13L
E1801039 [FWO0006 E1801039-040 [EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.59 pg JK U 25
E1801039 [FWO0004 E1801039-041 |[EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.71 pg JK U 25
E1801039 [FWO0004 E1801039-041 |[EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 2.68 pg JK U 25
E1801039 (SLO101 E1801039-038 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 1.14 ng/kg JK U 25
E1801039 [Comp-SLO119-0123 |E1801039-042 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.62 ng/kg JK U 25
E1801039 (SLO100 E1801039-006 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 2.82 ng/kg JK U 25
E1801039 (SLO107 E1801039-017 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0.509 | ng/kg JK U 25
E1801039 ([SLO129 E1801039-036 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 23.6 ng/kg P J 23
E1801039 ([SLO101 E1801039-038 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 245 ng/kg JK U 25
E1801039 [FWO0005 E1801039-039 [EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 1.31 pg JK U 25
E1801039 [Comp-SLO119-0123 |E1801039-042 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0.47 ng/kg JK U 25
E1801039 (SLO100 E1801039-006 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.56 ng/kg JK U 25
E1801039 (SLO108 E1801039-031 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.21 ng/kg JK U 25
E1801039 ([SLO101 E1801039-038 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.814 | ng/kg JK U 25
E1801039 (SLO100 E1801039-006 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 1.07 ng/kg JK U 25
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E1801039 (SLO107 E1801039-017 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.537 ng/kg JK u 25
E1801039 (SLO108 E1801039-031 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.561 ng/kg JK u 25
E1801039 [Comp-SLO119-0123 |E1801039-042 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.16 ng/kg JK u 25
E1801039 ([SLO101 E1801039-038 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1.09 ng/kg JK u 25
E1801039 [Comp-SLO119-0123 |E1801039-042 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.276 ng/kg | BIJK u 25
E1801039 (SLO108 E1801039-031 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 0.357 ng/kg JK u 25
E1801039 [FW0006 E1801039-040 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 2.17 pPg JK u 25
E1801039 [Comp-SLO119-0123 |E1801039-042 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 0.857 ng/kg JK u 25
E1801039 (SLO107 E1801039-017 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 0.543 ng/kg JK u 25
E1801039 [Comp-SLO119-0123 |E1801039-042 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 0.151 ng/kg JK u 25
E1801039 (SLO107 E1801039-017 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 1.06 ng/kg JK u 25
E1801039 [Comp-SLO119-0123 |E1801039-042 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 0.811 ng/kg JK u 25
E1801039 (SLO129 E1801039-036 |EPA1613B Octachlorodibenzo-p-dioxin 65300 | ng/kg J 13L
E1801039 (SLO130 E1801039-037 |EPA1613B Octachlorodibenzo-p-dioxin 87000 | ng/kg J 13L
E1801039 [FWO0005 E1801039-039 |EPA1613B Octachlorodibenzo-p-dioxin 8.24 pg BJK u 25
E1801039 [FW0006 E1801039-040 |EPA1613B Octachlorodibenzo-p-dioxin 9.88 pg BJK u 25
E1801039 (SLO129 E1801039-036 |EPA1613B Octachlorodibenzofuran 2650 ng/kg J 13L
E1801039 (SLO130 E1801039-037 |EPA1613B Octachlorodibenzofuran 3420 ng/kg j 13L
E1801039 [FWO0005 E1801039-039 |EPA1613B Octachlorodibenzofuran 753 pg BJ u 7
E1801039 [FW0006 E1801039-040 |EPA1613B Octachlorodibenzofuran 64.3 pg BJK u 25
E1801039 [FW0004 E1801039-041 |EPA1613B Octachlorodibenzofuran 59.2 pg BJK u 25
E1801045 (SLO146 E1801045-023 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 2.15 ng/kg JK u 25
E1801045 (SLO164 E1801045-017 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 232 ng/kg JK u 25
E1801045 [SLO153 E1801045-006 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.77 ng/kg JK u 25
E1801045 [SLO153 E1801045-006 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.796 | ng/kg JK u 25
E1801045 [SLO153 E1801045-006 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.403 ng/kg JK u 25
E1801045 (SLO164 E1801045-017 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.935 ng/kg JK u 25
E1801045 [SLO153 E1801045-006 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 1.11 ng/kg JK u 25
E1801045 [SLO153 E1801045-006 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 0.867 ng/kg JK u 25
E1801045 [SLO153 E1801045-006 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 8.6 ng/kg K u 25
E1801045 ([SLO146 E1801045-023 |EPA1613B Octachlorodibenzo-p-dioxin 14500 [ ng/kg E J 20
E1801056 (SLO197 E1801056-012 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 374 ng/kg J 13L
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E1801056 (SLO197 E1801056-012 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.841 ng/kg JK u 25
E1801056 [SLO203 E1801056-039 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.731 ng/kg JK u 25
E1801056 [SLO221 E1801056-057 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.82 ng/kg JK u 25
E1801056 (SLO221 E1801056-057 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 6.96 ng/kg K u 25
E1801056 [SLO175 E1801056-023 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 3.52 ng/kg K u 25
E1801056 [SL0O203 E1801056-039 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.75 ng/kg JK u 25
E1801056 (SLO204 E1801056-040 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.961 ng/kg JK u 25
E1801056 (SL0227 E1801056-063 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 3.28 ng/kg K u 25
E1801056 (SLO197 E1801056-012 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 2.18 ng/kg JK u 25
E1801056 ([SLO197 E1801056-012 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 2.6 ng/kg JK u 25
E1801056 (SLO204 E1801056-040 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 7.99 ng/kg K u 25
E1801056 ([SLO197 E1801056-012 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 2.2 ng/kg JK u 25
E1801056 ([SLO197 E1801056-012 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 199 ng/kg J 13L
E1801056 (FW0007 E1801056-069 |EPA1613B Octachlorodibenzo-p-dioxin 25 pg BJK u 25
E1801058 [FW0008 E1801058-030 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.55 pg BJK u 25
E1801058 [FW0010 E1801058-032 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 2.16 [o]s] BJK u 25
E1801058 [FW0008 E1801058-030 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.39 [o]s] JK u 25
E1801058 [FWO0010 E1801058-032 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.58 pPg JK u 25
E1801058 [SL0243 E1801058-011 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.434 | ng/kg JK u 25
E1801058 ([SLO250 E1801058-018 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.764 ng/kg JK u 25
E1801058 ([SLO250 E1801058-018 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 1.93 ng/kg JK u 25
E1801058 [SLO256 E1801058-024 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.287 ng/kg JK u 25
E1801058 [SL0243 E1801058-011 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0.804 | ng/kg JK u 25
E1801058 [SL0243 E1801058-011 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.669 ng/kg JK u 25
E1801058 (SL0249 E1801058-017 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.04 ng/kg JK u 25
E1801058 [SLO256 E1801058-024 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.277 ng/kg JK u 25
E1801058 [SL0243 E1801058-011 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.219 ng/kg | BJK u 25
E1801058 [SLO256 E1801058-024 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1.01 ng/kg JK u 25
E1801058 [SL0243 E1801058-011 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 0.897 ng/kg JK u 25
E1801058 [FW0008 E1801058-030 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 18.9 pg u uJ 13L
E1801058 [FW0009 E1801058-031 |EPA1613B 2,3,7,8-Tetrachlorodibenzofuran 7.92 pg JK u 25
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E1801058 [FW0010 E1801058-032 |EPA1613B 2,3,7,8-Tetrachlorodibenzofuran 11.4 [o]s] K u 25
E1801058 [FW0008 E1801058-030 |EPA1613B Octachlorodibenzo-p-dioxin 36.3 pg BJK u 25
E1801058 [FWO0010 E1801058-032 |EPA1613B Octachlorodibenzo-p-dioxin 60.7 pg BJK u 25
E1801058 [FWO0010 E1801058-032 |EPA1613B Octachlorodibenzofuran 6.41 pg JK u 25
E1801093 [SLOOOT1 E1801093-016 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 257 ng/kg J 13L
E1801093 [SLOOO05 E1801093-020 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 3.85 ng/kg K u 25
E1801093 ([SLOO17 E1801093-001 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.83 ng/kg JK u 25
E1801093 ([SLO024 E1801093-007 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 204 ng/kg K u 25
E1801093 [SLOO0O6 E1801093-011 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.19 ng/kg JK u 25
E1801093 [SLOOOT1 E1801093-016 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 38.1 ng/kg J 13L
E1801093 [SLO002 E1801093-017 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.367 ng/kg JK u 25
E1801093 [SLO0O03 E1801093-018 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.258 | ng/kg JK u 25
E1801093 [SLOOO05 E1801093-020 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.214 | ng/kg JK u 25
E1801093 ([SLOO19 E1801093-003 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.941 ng/kg JK u 25
E1801093 [SLOO21 E1801093-005 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.218 ng/kg JK u 25
E1801093 [SLO023 E1801093-006 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.97 ng/kg JK u 25
E1801093 ([SLO027 E1801093-010 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.348 ng/kg JK u 25
E1801093 (SLOO0O8 E1801093-013 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 5.61 ng/kg K u 25
E1801093 (SLOO10 E1801093-015 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 2.54 ng/kg JK u 25
E1801093 [SLO002 E1801093-017 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.731 ng/kg JK u 25
E1801093 [SLO0O03 E1801093-018 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.483 ng/kg JK u 25
E1801093 [SLOOO05 E1801093-020 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.346 ng/kg JK u 25
E1801093 ([SLO026 E1801093-009 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 664 ng/kg P J 23
E1801093 [SLO002 E1801093-017 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 1.54 ng/kg JK u 25
E1801093 [SLOOO05 E1801093-020 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 2.26 ng/kg JK u 25
E1801093 ([SLOO19 E1801093-003 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 477 ng/kg K u 25
E1801093 |[SLO021 E1801093-005 |[EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.501 ng/kg | BJK u 25
E1801093 [SLO0O03 E1801093-018 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.66 ng/kg JK u 25
E1801093 (SLO004 E1801093-019 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 1.29 ng/kg JK u 25
E1801093 ([SLOO17 E1801093-001 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 2.04 ng/kg JK u 25
E1801093 [SLOO21 E1801093-005 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0.822 ng/kg JK u 25
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E1801093 [SLO023 E1801093-006 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 1.14 ng/kg JK u 25
E1801093 ([SLO024 E1801093-007 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 26.9 ng/kg P J 23
E1801093 ([SLO027 E1801093-010 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 1.63 ng/kg JK u 25
E1801093 [SLO0O03 E1801093-018 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0.246 | ng/kg | BJK u 25
E1801093 [SLOOO05 E1801093-020 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0444 | ng/kg | BJK u 25
E1801093 (SLOO19 E1801093-003 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 2.36 ng/kg JK u 25
E1801093 [SLOO21 E1801093-005 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.634 ng/kg JK u 25
E1801093 ([SLOO17 E1801093-001 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.78 ng/kg JK u 25
E1801093 ([SLOO18 E1801093-002 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 2.03 ng/kg JK u 25
E1801093 [SLOO21 E1801093-005 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.328 ng/kg | BIJK u 25
E1801093 [SLO023 E1801093-006 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.436 | ng/kg JK u 25
E1801093 ([SLOO0O6 E1801093-011 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.31 ng/kg | BIJK u 25
E1801093 ([SLOOO7 E1801093-012 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 6.6 ng/kg JK u 25
E1801093 [SLOOOT1 E1801093-016 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 17.5 ng/kg K u 25
E1801093 [SLO0O03 E1801093-018 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.152 ng/kg | BIJK u 25
E1801093 [SLOOO05 E1801093-020 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.204 | ng/kg | BJK u 25
E1801093 [SLO023 E1801093-006 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.555 ng/kg JK u 25
E1801093 (SLO024 E1801093-007 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 6.79 ng/kg K u 25
E1801093 (SLOO09 E1801093-014 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 5.37 ng/kg K u 25
E1801093 [SLO0O03 E1801093-018 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.464 | ng/kg JK u 25
E1801093 (SLO004 E1801093-019 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1.51 ng/kg JK u 25
E1801093 ([SLOO18 E1801093-002 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 3.07 ng/kg JK u 25
E1801093 [SLO023 E1801093-006 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 0.915 ng/kg JK u 25
E1801093 (SLO024 E1801093-007 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 11.8 ng/kg P J 23
E1801093 [SLO0O03 E1801093-018 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 0.317 ng/kg JK u 25
E1801093 [SLOO21 E1801093-005 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 0.234 | ng/kg JK u 25
E1801093 [SLO002 E1801093-017 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 0.361 ng/kg JK u 25
E1801093 (SLO004 E1801093-019 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 1.72 ng/kg JK u 25
E1801093 [SLOOO05 E1801093-020 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 0.139 ng/kg JK u 25
E1801093 ([SLOO17 E1801093-001 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 0.733 ng/kg JK u 25
E1801093 (SLOO0O8 E1801093-013 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 4960 ng/kg | KD u 25
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E1801093 (SLOO18 E1801093-002 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 335 ng/kg K u 25
E1801093 [SLO002 E1801093-017 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 17.9 ng/kg K u 25
E1801093 ([SLOO17 E1801093-001 |EPA1613B Octachlorodibenzo-p-dioxin 4840 ng/kg E J 20
E1801093 (SLOO18 E1801093-002 |EPA1613B Octachlorodibenzo-p-dioxin 25500 | ng/kg E J 20
E1801093 ([SL0024 E1801093-007 |EPA1613B Octachlorodibenzo-p-dioxin 29900 | ng/kg E J 20
E1801093 [SLO025 E1801093-008 |EPA1613B Octachlorodibenzo-p-dioxin 31700 | ng/kg E J 20
E1801093 [SLOOO1 E1801093-016 |EPA1613B Octachlorodibenzo-p-dioxin 111000 | ng/kg D J 13L
E1801093 [SLOOO1 E1801093-016 |EPA1613B Octachlorodibenzofuran 680 ng/kg J 13L
E1801093 [SLO002 E1801093-017 |EPA1613B Octachlorodibenzofuran 2.73 ng/kg JK u 25
E1801093 [SLO0O03 E1801093-018 |EPA1613B Octachlorodibenzofuran 1.29 ng/kg | BIJK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 893 ng/kg J 13L
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 16.7 ng/kg J 13L
E1801094 [SLO032 E1801094-005 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.551 ng/kg | BIJK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 249 ng/kg J 13L
E1801094 (SLO037 E1801094-008 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.456 | ng/kg BJ u 7
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.265 ng/kg | BIJK uJ 13L.25
E1801094 [SLOO15 E1801094-019 |EPA1613B 1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.25 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 174 ng/kg J 13L
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 2.84 ng/kg u uJ 13L
E1801094 (SLOO54 E1801094-012 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 25.8 ng/kg K u 25
E1801094 [SLOO55 E1801094-013 |EPA1613B 1,2,3,4,7,8,9-Heptachlorodibenzofuran 2.58 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 25.2 ng/kg J 13L
E1801094 (SLOO36 E1801094-007 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.534 ng/kg JK u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.295 ng/kg JK uJ 13L.25
E1801094 [SLOO55 E1801094-013 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 5.84 ng/kg K u 25
E1801094 (SLOO57 E1801094-015 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 3.75 ng/kg JK u 25
E1801094 [SLOO12 E1801094-016 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 1.41 ng/kg JK u 25
E1801094 [SLOO13 E1801094-017 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 3.88 ng/kg K u 25
E1801094 (SLOO14 E1801094-018 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 10.1 ng/kg K u 25
E1801094 [SLO032 E1801094-005 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 1.29 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 25.1 ng/kg J 13L
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E1801094 (SLO037 E1801094-008 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 0.122 ng/kg JK u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 2.84 ng/kg u uJ 13L
E1801094 [SLOO15 E1801094-019 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 1.24 ng/kg JK u 25
E1801094 (SLOO16 E1801094-020 |EPA1613B 1,2,3,4,7,8-Hexachlorodibenzofuran 0.424 | ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 50 ng/kg J 13L
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.864 | ng/kg J J 13L
E1801094 (SLO039 E1801094-010 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.692 ng/kg JK u 25
E1801094 (SLOO57 E1801094-015 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 26.6 ng/kg K u 25
E1801094 [SLOO15 E1801094-019 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.782 ng/kg JK u 25
E1801094 (SLO028 E1801094-001 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 12.5 ng/kg P J 23
E1801094 [SLO032 E1801094-005 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0.433 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 42.5 ng/kg P J 13L.23
E1801094 (SLOO36 E1801094-007 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0.797 ng/kg JK u 25
E1801094 (SLO037 E1801094-008 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 0.169 ng/kg JK u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 2.84 ng/kg u uJ 13L
E1801094 [SLOO53 E1801094-011 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 1.51 ng/kg JK u 25
E1801094 (SLOO54 E1801094-012 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 433 ng/kg P J 23
E1801094 [SLOO55 E1801094-013 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 17.1 ng/kg P J 23
E1801094 (SLOO57 E1801094-015 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 223 ng/kg P J 23
E1801094 (SLOO14 E1801094-018 |EPA1613B 1,2,3,6,7,8-Hexachlorodibenzofuran 111 ng/kg P J 23
E1801094 [SLO032 E1801094-005 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 143 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 19.4 ng/kg K uJ 13L.25
E1801094 (SLOO36 E1801094-007 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.7 ng/kg JK u 25
E1801094 (SLO037 E1801094-008 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.492 ng/kg | BJK u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.943 ng/kg BJ J 13L
E1801094 [SLOO53 E1801094-011 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 2.61 ng/kg JK u 25
E1801094 (SLOO57 E1801094-015 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 10.8 ng/kg K u 25
E1801094 [SLOO15 E1801094-019 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1.53 ng/kg JK u 25
E1801094 (SLO028 E1801094-001 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 2.32 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 3.72 ng/kg u uJ 13L
E1801094 (SLOO36 E1801094-007 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.191 ng/kg | BIJK u 25
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E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 2.84 ng/kg u uJ 13L
E1801094 (SLOO12 E1801094-016 |EPA1613B 1,2,3,7,8,9-Hexachlorodibenzofuran 0.536 | ng/kg | BJK u 25
E1801094 (SLO028 E1801094-001 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 4.69 ng/kg K u 25
E1801094 [SLO032 E1801094-005 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.257 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 6.55 ng/kg J 13L
E1801094 (SLOO36 E1801094-007 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.574 | ng/kg JK u 25
E1801094 (SLO037 E1801094-008 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.344 | ng/kg JK u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 2.84 ng/kg u uJ 13L
E1801094 (SLO039 E1801094-010 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.519 ng/kg JK u 25
E1801094 [SLOO53 E1801094-011 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1.04 ng/kg JK u 25
E1801094 (SLOO54 E1801094-012 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 12.1 ng/kg K u 25
E1801094 [SLOO55 E1801094-013 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.994 | ng/kg JK u 25
E1801094 [SLOO12 E1801094-016 |EPA1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.486 ng/kg JK u 25
E1801094 (SLO029 E1801094-002 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 1110 ng/kg P J 23
E1801094 [SLOO35 E1801094-006 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 7.6 ng/kg J 13L
E1801094 (SLOO36 E1801094-007 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 0.678 | ng/kg JK u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 2.84 ng/kg u uJ 13L
E1801094 (SLO039 E1801094-010 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 0.419 ng/kg JK u 25
E1801094 [SLOO53 E1801094-011 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 0.808 | ng/kg JK u 25
E1801094 [SLOO15 E1801094-019 |EPA1613B 1,2,3,7,8-Pentachlorodibenzofuran 0.773 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 26.2 ng/kg J 13L
E1801094 (SLOO36 E1801094-007 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 0.71 ng/kg JK u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 2.84 ng/kg u uJ 13L
E1801094 [SLOO53 E1801094-011 |EPA1613B 2,3,4,6,7,8-Hexachlorodibenzofuran 2.58 ng/kg JK u 25
E1801094 [SLO032 E1801094-005 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 0.609 ng/kg JK u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 10.9 ng/kg K uJ 13L.25
E1801094 (SLOO36 E1801094-007 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 1.25 ng/kg JK u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 2.84 ng/kg u uJ 13L
E1801094 (SLO039 E1801094-010 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 0.351 ng/kg JK u 25
E1801094 (SLOO56 E1801094-014 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 7730 ng/kg K u 25
E1801094 [SLOO15 E1801094-019 |EPA1613B 2,3,4,7,8-Pentachlorodibenzofuran 0.376 | ng/kg JK u 25
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E1801094 (SLO028 E1801094-001 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 333 ng/kg K u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 18.4 ng/kg J 13L
E1801094 (SLO037 E1801094-008 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 1.98 ng/kg K u 25
E1801094 (SLOO38 E1801094-009 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 1.38 ng/kg u uJ 13L
E1801094 (SLO039 E1801094-010 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 0.962 ng/kg K u 25
E1801094 |[SLOO53 E1801094-011 |EPA1613B 2,3,7,8-Tetrachlorodibenzo-p-dioxin 4.27 ng/kg K u 25
E1801094 [SLOO31 E1801094-004 |EPA1613B 2,3,7,8-Tetrachlorodibenzofuran 1550 ng/kg K u 25
E1801094 [SLOO35 E1801094-006 |EPA1613B 2,3,7,8-Tetrachlorodibenzofuran 453 ng/kg J 13L
E1801094 (SLOO38 E1801094-009 |EPA1613B 2,