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INTRODUCTION 

This report summarizes the results of the July 2013 quarterly groundwater monitoring event (Round 3), 
which also includes surface water sampling, at the Former Irondale Iron and Steel Plant Site (Site, also 
known as Irondale Beach Park) in Irondale, Washington.  The Site is a 13-acre property located at 
526 Moore Street in the town of Irondale, latitude 48°2' 38" N longitude 122° 45' 60" W, approximately 
5 miles south of Port Townsend, Washington (see Vicinity Map, Figure 1).  The Site is owned by 
Jefferson County and is currently used as an undeveloped day-use park (Irondale Beach Park).  It is bounded 
by Port Townsend Bay to the east, residential properties to the south, southwest and northwest, and 
parklands to the north.  The Site includes both upland and aquatic land.  The general site layout is shown 
on the attached Groundwater Monitoring Results – Dissolved Metals, Figure 2. 

From 1881 to 1919, iron and steel were produced intermittently at the Site by various owners.  Steel plant 
operations during this time resulted in metals, carcinogenic polycyclic aromatic hydrocarbons (cPAHs) 
and/or petroleum contamination of soil, sediment and/or groundwater.  Washington State Department of 
Ecology (Ecology) completed a cleanup action consisting of excavation of upland soil and marine sediment 
along the shoreline that contain chemicals of concern (COC) concentrations greater than Site-Specific 
cleanup levels, excavation of slag material outside of remedial excavations to facilitate shoreline habitat 
restoration, and installation of a multi-component environmental cap in two upland areas where surface 
soil exceeded Site-Specific cleanup levels.  The cleanup action was completed in December 2012. 

GeoEngineers, Inc. (GeoEngineers) has been providing site characterization, cleanup and groundwater 
monitoring services at the Site since 2007. 

SCOPE OF SERVICES 

New wells (MW-6 through MW-9) were installed following completion of remedial excavation activities.  An 
existing monitoring well MW-5 located outside of the remedial excavation footprint was also sampled as 
part of the post-construction groundwater monitoring.  The purpose of the groundwater monitoring program 
is to evaluate the effectiveness of the cleanup action, with respect to protection of groundwater.  As outlined 
in the Engineering Design Report (GeoEngineers, 2012), post-construction groundwater monitoring is being 
performed on a quarterly basis for a minimum of one year.  Surface water sampling was performed at three 
locations during this monitoring event at the specific request of Ecology. 

Our specific scope of services for the July 2013 monitoring event is as follows: 

1. Measure the depths to groundwater in each well (MW-5 through MW-9).  Estimate groundwater flow 
direction at the site based on the groundwater depths. 

2. Purge approximately three well volumes of water from the wells prior to sampling.  Obtain groundwater 
samples using low-flow methodology in accordance with the field procedures outlined in Appendix A 
from the five wells for chemical analysis. 

3. Obtain surface water samples from three locations in Port Townsend Bay; one near the creek at the 
northern end of the park and two near monitoring wells MW-9 and MW-6. 
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4. Submit the groundwater samples to an Ecology-certified laboratory for chemical analysis of diesel- and 
heavy oil-range hydrocarbons by Ecology Method NWTPH-Dx, total carcinogenic polycyclic aromatic 
hydrocarbons (cPAHs) by EPA Method SW 8270D-SIM, and dissolved metals (copper and nickel) by EPA 
Method 200.8.  Ecology determined that the dissolved cPAH analysis was not required for this event 
based on the chemical analytical results of the January 2013 groundwater monitoring event. 

5. Submit the surface water samples to an Ecology-certified laboratory for chemical analysis of dissolved 
metals (copper and nickel) by EPA Method 200.8. 

6. Evaluate the chemical analytical results relative to Site-Specific groundwater cleanup levels consistent 
with MTCA requirements.  Site-specific groundwater cleanup levels are presented in Table 2. 

GROUNDWATER MONITORING RESULTS 

General 

Monitoring wells MW-5 through MW-9 were used to evaluate groundwater flow direction and obtain 
groundwater samples.  Monitoring well MW-5 was installed prior to the cleanup action during the site 
characterization phase and is located outside of the cleanup action areas.  Monitoring wells MW-6 through 
MW-8 were installed after cleanup action activities within the limits of petroleum- and metals-contaminated 
soil remedial excavation areas.  Monitoring well MW-9 was installed after cleanup action activities within 
the limits of the metals-contaminated soil remedial excavation area.  The approximate locations of the 
monitoring wells are shown in Figure 2.  Groundwater level measurement and sampling procedures are 
described in Appendix A.  Depth to groundwater measurements are presented in Table 1.  Groundwater 
chemical analytical data is summarized in Table 2.  A copy of the laboratory report for the July 2013 
groundwater analyses is presented in Appendix B. 

Monitoring wells MW-5 through MW-9 were surveyed by Van Aller Surveying during February 2013 for 
creating the “As-Built Map of the Irondale Iron and Steel Plant Cleanup Action.” 

Groundwater Conditions 

Groundwater conditions beneath the Site were evaluated by measuring groundwater levels and obtaining 
groundwater samples from MW-5 through MW-9 on July 16, 2013.  Groundwater depths ranged from 
approximately 3 to 5.8 feet below ground surface (bgs) in the monitoring wells.  The shallow depths to water 
in the monitoring wells are attributed to the proximity of Port Townsend Bay located approximately 20 to 
60 feet east from the monitoring wells.  Based on site topography, the ground surface is relatively flat, 
though the ground surface elevation is slightly higher in the southern portion of the site (near MW-6 and 
MW-7) compared to the ground surface in the northern portion of the site.  The groundwater flow direction 
beneath the site based on July 2013 groundwater elevations is to the east toward Port Townsend Bay (see 
Figure 3). 

Groundwater Sampling 

Groundwater samples from MW-5 through MW-9 were submitted to Analytical Resources, Inc. (ARI) an 
environmental laboratory in Tukwila, Washington for chemical analysis of diesel- and heavy oil-range 
hydrocarbons, cPAHs, and dissolved copper and dissolved nickel. 
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■ Hydrocarbons.  Diesel- and heavy oil-range hydrocarbons either were not detected or were detected at 
concentrations less than the site specific cleanup levels for MW-5 through MW-9. 

■ cPAHs.  cPAH constituents were not detected in samples obtained from MW-6 and MW-8.  cPAH 
constituents were detected at concentrations that exceeded the site-specific cleanup level for Total 
cPAH – TEQ in the groundwater sample from MW-7.  Groundwater samples obtained from MW-5 and 
MW-9 were not tested for cPAH constituents per Ecology’s direction. 

■ Dissolved Copper.  Dissolved copper was detected in the sample from MW-9 at a concentration 
(7 µg/L) greater than the site-specific cleanup level of 2.4 µg/L.  Dissolved copper either was not 
detected, or was detected at concentrations less than the site-specific cleanup level in the remaining 
wells sampled (in MW-5 through MW-8). 

■ Dissolved Nickel.  Dissolved nickel was detected in the sample from MW-9 at a concentration (77 µg/L) 
greater than the site-specific cleanup level of 8.2 µg/L.  Dissolved nickel was detected at 
concentrations less than the site-specific cleanup level in the samples from MW-5 though MW-8. 

SURFACE WATER SAMPLING RESULTS 

Surface water samples were collected from three locations in Port Townsend Bay upon Ecology’s request.  
Surface water sample SW-01 was obtained near the creek at the northern end of the park.  This location 
was selected to evaluate surface water quality away from the remedial excavation areas.  Surface water 
samples SW-02 and SW-03 were obtained near monitoring wells MW-9 and MW-6, respectively.  These 
locations were selected to evaluate surface water quality adjacent to the remedial excavation areas.  
Surface water samples obtained during the July 2013 monitoring event were analyzed for dissolved copper 
and dissolved nickel. 

■ Dissolved copper and nickel were detected at concentrations greater than their respective site-specific 
cleanup levels in samples from SW-02 and SW-03.  Dissolved copper and nickel were detected in 
sample SW-01 at concentrations that were less than their respective site-specific cleanup levels. 

CONCLUSIONS 

Groundwater monitoring is being conducted at the former Irondale Iron and Steel Plant site to evaluate the 
post-construction effectiveness of the cleanup action as outlined in the Final Engineering Design Report 
(GeoEngineers, 2012).  Groundwater samples obtained during the July 2013 sampling event were analyzed 
for diesel- and heavy oil-range hydrocarbons, cPAHs, and dissolved copper and dissolved nickel.  Surface 
water sampling was performed during this monitoring event upon Ecology’s request.  Surface water 
samples were analyzed for dissolved copper and dissolved nickel. 

Contaminants of concern were either not detected or detected at concentrations less than the site specific 
cleanup levels in all groundwater and surface water samples with the exception of the following wells:  
MW-7, MW-9 and SW-02 and SW-03. 

■ cPAH constituents were detected at concentration that exceed the MTCA TEQ in MW-7. 

■ Dissolved copper and nickel were detected in the sample from MW-9 at concentrations greater than 
their respective site-specific cleanup levels. 
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■ Dissolved copper and nickel were detected in surface water samples from SW-02 and SW-03 locations 
at concentrations greater than the site-specific cleanup levels. 

The cPAH and copper and nickel results at MW-7, MW-9 and SW-02 and SW-03 are located in the vicinity 
of the TPH-area remedial excavation (MW-7 and SW-03) and the Metals-area excavation and slag outcrop 
removal (MW-9 and SW-02). 

The July 2013 groundwater monitoring event is the third of the four planned quarterly groundwater 
monitoring events.  July 2013 groundwater results were generally consistent with previous monitoring 
events. 

LIMITATIONS 

We have prepared this report for use by the Washington State Department of Ecology.  The information 
contained herein is not intended for use by others and it is not applicable to other sites.  No other (third) 
party may rely on the product of our services unless we agree in advance and in writing to such reliance. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted environmental science practices in this area at the time this report was prepared.  The 
conclusions and opinions presented in this report are based on our professional knowledge, judgment and 
experience.  No warranty or other conditions, express or implied, should be understood. 

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if 
provided, and any attachments should be considered a copy of the original document.  The original 
document is stored by GeoEngineers, Inc. and will serve as the official document of record. 

Please refer to Appendix C titled “Report Limitations and Guidelines for Use” for additional information 
pertaining to use of this report. 

REFERENCES 

GeoEngineers, 2009, “Revised Draft Remedial Investigation/Feasibility Study Report, Irondale Iron and 
Steel Plant, Irondale, Washington, Ecology Facility/Site No. 95275518.” GEI File No. 0504-042-01, 
August 13, 2009. 

GeoEngineers, 2012, “Final Engineering Design Report, Irondale Iron and Steel Plant, Irondale, 
Washington.” GEI File No. 0504-042-02, May 1, 2012. 
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Groundwater 
Monitoring 

Well1

Quarterly 
Groundwater 
Monitoring 

Event
Date 

Measured

Top of Casing 

Elevation2 

(feet)

Depth to Water 
from 

Top of Casing 
(feet)

Groundwater 

Elevation2

(feet)

Round 1 1/4/2013 5.01 8.96

Round 2 4/10/2013 4.4 9.57

Round 3 7/16/2013 5.2 8.77

Round 1 1/4/2013 3.23 13.81

Round 2 4/10/2013 3.16 13.88

Round 3 7/16/2013 3.05 13.99

Round 1 1/4/2013 5.08 10.90

Round 2 4/10/2013 5.06 10.92

Round 3 7/16/2013 5.81 10.17

Round 1 1/4/2013 4.00 7.93

Round 2 4/10/2013 4.68 7.25

Round 3 7/16/2013 5.81 6.12

Round 1 1/4/2013 4.83 6.94

Round 2 4/10/2013 5.52 6.25

Round 3 7/16/2013 5.51 6.26

Notes:
1Monitoring well locations are shown on Figure 2.

2Elevation is referenced to Mean Lower Low Water (MLLW).  Elevation measurements were obtained from 
"ASBUILT MAP" provided by Van Aller Surveying to Anderson Environmental Contracting, LLC dated February 
2013.  Top of casing elevations were estimated by subtracting the distance between the top of the monument 
and the top of the casing at each well.

Table 1
Summary of Groundwater Level Measurements

Former Irondale Iron and Steel Plant Site

Irondale, Washington

MW-5

MW-6

MW-7

MW-8

MW-9

13.97

11.77

11.93

15.98

17.04

File No. 0504-042-02
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MW05-130104 Round 1 1/4/2013 100 U 200 U -- -- -- -- -- -- -- -- -- 1.3 5.6

MW05-130410 Round 2 4/10/2013 100 U 200 U -- -- -- -- -- -- -- -- -- 1.5 5.1

MW05-130716 Round 3 7/16/2013 100 U 200 U -- -- -- -- -- -- -- -- -- 0.9 4.6

Round 1 1/4/2013 100 U 200 U Total 0.010 U 0.0066 J 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00757 J 0.8 5.8

Round 1 1/4/2013 -- -- Dissolved 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00755 U -- --

MW06-130410 Round 2 4/10/2013 100 U 200 U Total 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00755 U 0.5 U 4.2

MW06-130716 Round 3 7/16/2013 100 U 200 U Total 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00755 U 0.6 4.9

Round 1 1/4/2013 100 U 200 U Total 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00755 U 0.8 4.4

Round 1 1/4/2013 -- -- Dissolved 0.010 U 0.0072 J 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00757 J -- --

MW07-130410 Round 2 4/10/2013 160 200 U Total 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00755 U 1.4 5.1

MW07-130716 Round 3 7/16/2013 200 200 U Total 0.087 0.11 0.056 0.042 0.11 0.028 0.012 0.1336 0.5 U 2.7

Round 1 1/4/2013 100 U 200 U Total 0.0075 J 0.0094 J 0.0063 J 0.010 U 0.0078 J 0.010 U 0.010 U 0.0108 J 0.5 U 5

Round 1 1/4/2013 -- -- Dissolved 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00755 U -- --

MW08-130410 Round 2 4/10/2013 100 U 200 U Total 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00755 U 2.2 4.9

MW08-130716 Round 3 7/16/2013 100 U 200 U Total 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.00755 U 0.9 4.4

MW09-1301046 Round 1 1/4/2013 100 U 200 U -- -- -- -- -- -- -- -- -- 7 90

MW09-1304106 Round 2 4/10/2013 100 U 200 U -- -- -- -- -- -- -- -- -- 7 10

MW09-1307166 Round 3 7/16/2013 100 U 200 U -- -- -- -- -- -- -- -- -- 7 77

SW01-130716 Round 1 7/16/2013 -- -- -- -- -- -- -- -- -- -- -- 1.4 4.8

SW02-130716-DUP7 Round 1 7/16/2013 -- -- -- -- -- -- -- -- -- -- -- 13 16

SW03-130716 Round 1 7/16/2013 -- -- -- -- -- -- -- -- -- -- -- 9 16

500 500 --
see 
TEQ

see 
TEQ

see 
TEQ

see 
TEQ

see 
TEQ

see 
TEQ

see 
TEQ

0.018 2.4 8.2

Notes:
1Reported results are in micrograms per liter (µg/L).
2Groundwater monitoring well locations and surface water sample locations are shown in Figure 2.
3Petroleum Hydrocarbons analyzed using NWTPH-Dx.

5Dissolved Metals analyzed using EPA method 200.8 (field filtered).

8Site-specific groundwater cleanup level is referenced from Table 1 of the Final Enigneering Design Report (GeoEngineers, 2012).

MTCA = Model Toxics Control Act

-- = not analyzed.  Monitoring wells are located in the area remediated due to metals contamination.

U = Laboratory qualifier indicating analyte not detected at level above listed reporting limit. 

Bold indicates analyte was detected.

Chemical analyses performed by Analytical Resources. Inc., in Tukwila, Washington.

Shaded values represent concentrations greater than the Site-Specific cleanup level.

Table 2
Summary of Groundwater Chemical Analytical Data - Petroleum Hydrocarbons, cPAHs and Dissolved Metals1

Former Irondale Iron and Steel Plant Site

Irondale, Washington

Quarterly 
Groundwater 
Monitoring 

Event

Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) 4

Sample Identification2
Sample 

Date

Petroleum 
Hydrocarbons3 

Dissolved 
Metals5

7A field duplicate surface sample was obtained from SW-02 (dissolved metals).  Higher of the two detected concentrations (parent and field duplicate) is reported for each of the analyte.    

Groundwater Samples

6A field duplicate groundwater sample was obtained from this monitoring well (diesel- and heavy oil-range and cPAHs for MW-6 and metals for MW-9).  Higher of the two detected concentrations (parent and field duplicate) is reported for 
each of the analyte.    

4cPAHs analyzed using EPA method 8270D-SIM. Total carcinogenic PAHs (cPAHs) calculated using toxic equivalent (TEQ) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the 
reporting limit for these calculations.  Samples analyed for dissolved cPAHs were laboratory filtered using a 0.7 µm borosilicate glass, binder free filter.

Site-Specific Groundwater Cleanup Level 8

MW06-1301046

MW07-130104

MW08-130104

Surface water Samples

File No. 0504-042-02
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    can not guarantee the accuracy and content of electronic files. The master 
    file is stored by GeoEngineers, Inc. and will serve as the official record of 
    this communication.
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Groundwater Monitoring Results -

Dissolved Metals

Irondale Iron and Steel Plant

Irondale, Washington

Legend

Notes

1. The locations of all features shown are approximate.

2. This drawing is for information purposes. It is intended to assist in

showing features discussed in an attached document.

GeoEngineers, Inc. cannot guarantee the accuracy and content of

electronic files. The master file  is stored by GeoEngineers, Inc. and

will serve as the official record of this communication.

3. Dissolved metals (Copper and Nickel) were analyzed using EPA

Method 200.8. Samples were field filtered.

4. TPH and PAH results are presented in Table 2.

Reference: Aerial photo (July 2013) from Google Earth Pro.
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showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content of
electronic files. The master file is stored by GeoEngineers, Inc. and
will serve as the official record of this communication.

Reference: Aerial photo (July 2013) from Google Earth Pro.
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APPENDIX A 
FIELD PROCEDURES 

General 

Monitoring well MW-5 was constructed at the Former Irondale Iron and Steel Plant Site (Site) in June 2007 
and MW-6 through MW-9 were constructed at the Site in December 2012 after remedial activities had been 
completed.  The monitoring well construction details for MW-5 through MW-9 are presented in Appendix A 
of the January 2013 Groundwater Monitoring Report. 

Depth to Groundwater Measurements 

The depth to groundwater was measured in the monitoring wells using an electric water level indicator.  The 
depth to groundwater was measured relative to the top of the well casings.  Water level measurement 
equipment was washed in a Liqui-Nox® solution, followed by a distilled water rinse prior to use in the well. 

Groundwater Sample Collection and Handling 

Groundwater samples were obtained from monitoring wells MW-5 through MW-9 in July 2013. 

Groundwater samples were obtained from monitoring wells using a peristaltic pump and disposable 
polyethylene tubing.  Groundwater was pumped at approximately 0.5 liter per minute using a peristaltic 
pump through tubing placed within the screened interval.  A Horiba U-22 water quality measuring system 
with flow-through cell was used to monitor the following water quality parameters during purging:  electrical 
conductivity, dissolved oxygen, pH, salinity, total dissolved solids, turbidity, and temperature.  Groundwater 
samples were obtained once ambient groundwater conditions were reached.  Groundwater conditions were 
considered ambient once the measured parameters varied by less than 10 percent on three consecutive 
measurements taken approximately 3 minutes apart.  The stabilized field measurements are documented 
in the attached Groundwater Sample Collection Forms. 

Samples for dissolved metals analysis were field filtered by pumping water through a 0.45 micron filter 
directly into the sample container using a peristaltic pump.  Groundwater samples obtained were 
transferred to laboratory-prepared sample jars.  Sample containers were filled to minimize headspace.  The 
samples were placed in a cooler with ice pending transport to the analytical laboratory.  Samples requiring 
preservative (e.g., HCl for diesel- and oil-range hydrocarbon analyses) contained the proper preservative in 
the laboratory-prepared bottles.  Chain-of-custody procedures were followed in transporting the samples to 
the laboratory 

Surface water Sample Collection and Handling 

Surface water samples were collected from three locations in Port Townsend Bay upon Ecology’s request 
during the July 2013 groundwater monitoring event.  Surface water sample SW-01 was obtained near the 
creek at the northern end of the park.  Surface water samples SW-02 and SW-03 were obtained near 
monitoring wells MW-9 and MW-6, respectively. 

Surface water was collected in an amber-glass bottle provided from the laboratory by directly immersing 
the bottle into the surface water body.  A field filtered surface water sample was then collected by pumping 
water from the amber-bottle through a 0.45 micron filter directly into the sample container using a 
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peristaltic pump.  Sample containers were filled to minimize headspace.  The samples were placed in a 
cooler with ice pending transport to the analytical laboratory. 

Samples requiring preservative contained the proper preservative in the laboratory-prepared bottles.  
Chain-of-custody procedures were followed in transporting the samples to the laboratory. 

Investigative Wastes 

Purged groundwater (approximately 5 gallons) removed from the monitoring well casings on July 16, 2013 
during groundwater sampling was stored in a 5-gallon bucket.  Purged groundwater generated during the 
well sampling activities was disposed in the sanitary sewer at GeoEngineers’ office in 
Redmond, Washington in August 2013. 
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Data Validation Report 
Plaza 600 Building, 600 Stewart Street, Suite 1700, Seattle, WA  98101, Telephone:  206.728.2674, Fax:  206.728.2732 www.geoengineers.com 

Project: Irondale Remedial Cleanup Action, Quarterly Groundwater Monitoring (Round 3) 

File: 00504-042-02 

Date: August 16, 2013 

Lab Report: WX80 (ARI) 

This report presents the results of a United States Environmental Protection Agency (USEPA)-defined Stage 2A 
validation (USEPA Document 540-R-08-005; USEPA, 2009) of analytical data from the analyses of eleven 
groundwater samples obtained from the Post-Construction Quarterly Groundwater Monitoring Event (Round 3) 
at the former Irondale Iron and Steel Plant site in Irondale, Washington.  Samples obtained were submitted to 
Analytical Resources Incorporated (ARI) of Tukwila, Washington for chemical analysis of diesel- and heavy oil-
range petroleum hydrocarbons (NWTPH-Dx), dissolved and total carcinogenic polycyclic aromatic 
hydrocarbons (cPAHs), and dissolved metals (copper and nickel).   

The objective of the data quality assessment was to review laboratory analytical procedures and QC results to 
evaluate whether the samples were analyzed using well-defined and acceptable methods that provide 
quantitation limits below applicable regulatory criteria, the precision and accuracy of the data are well defined 
and sufficient to provide defensible data, and the quality assurance/quality control (QA/QC) procedures 
utilized by the laboratory meet acceptable industry practices and standards. 

The ARI Sample Delivery Group (SDG; noted above) was reviewed for the following quality control (QC) 
elements: 

■ Chain of Custody 

■ Holding Times 

■ Surrogates/Labeled Compounds 

■ Method and Equipment Rinsate Blanks 

■ Laboratory Control Samples/Ongoing Precision and Recovery Samples 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory and Field Duplicates  

DATA QUALITY ASSESSMENT SUMMARY 

The results for each of the QC elements are summarized below.  The data assessment was performed using 
guidance in two USEPA documents: USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (USEPA, 2010) and USEPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review (USEPA, 2008). 
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Chain-of-Custody Documentation 

Chain-of-custody forms were provided with the laboratory analytical reports.  No transcription errors were 
found, and the appropriate signatures were applied.  There were no anomalies mentioned in the sample 
receipt forms, with the following exception: 

■ The sample container temperature was recorded at the lab at 9.3 degrees Celsius, outside of the 
temperature limits of between 2 and 6 degrees Celsius. Since the samples were received by the lab 
within 24 hours of the sampling event, no qualifiers were required. 

Holding Times 

The holding time is defined as the time that elapses between sample collection and sample analysis. 
Maximum holding time criteria exist for each analysis to help ensure that the analyte concentrations found at 
the time of analysis reflect the concentration present at the time of sample collection. Established holding 
times were met for all analyses.  

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the analytes of interest, but unlikely to be 
found in any environmental sample.  Surrogates are used for organic analyses and are added to all samples, 
standards, and blanks to serve as an accuracy and specificity check of each analysis.  The surrogates are 
added at a known concentration and percent recoveries are calculated following analysis.  All surrogate 
percent recoveries (%R) for field samples were within the laboratory control limits, with the following 
exception: 

■ (cPAHs)  The %R value for the surrogate d14-Dibenzo(a,h)anthracene was less than the control limits 
in Sample MW07-130716.  For this reason, the laboratory diluted and re-analyzed the sample with 
both surrogate %R values within their respective control limits.  The diluted analysis reported some 
target analytes as being not detected at elevated reporting limits; therefore, this second analysis 
should not be used for the purposes of this sampling event.  The positive results for all target analytes 
in the initial analysis were qualified as estimated (J) in Sample MW07-130716.  The positive results 
and reporting limits for all target analytes were labeled as do-not-report (DNR) in the diluted analysis 
for Sample MW07-130716.       

Method Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce measurable 
concentrations of the analytes of interest.  Method blanks were analyzed with each batch of samples, at a 
frequency of one per twenty samples.  For all sample batches, method blanks for all applicable methods were 
analyzed at the required frequency.  None of the analytes of interest were detected above the contract 
required quantitation limits. 

Matrix Spikes/Matrix Spike Duplicates 

Because the actual analyte concentration in an environmental sample is not known, the accuracy of a 
particular analysis is usually inferred by performing a matrix spike (MS) analysis.  One aliquot of sample is 
analyzed in the normal manner, and then a second aliquot of the sample is spiked with a known amount of 
analyte concentration and analyzed.  From these analyses, a %R is calculated.  Matrix spike duplicates (MSD) 
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analyses are generally performed for organic analyses as a precision check.  For some organic analytical 
methods, such as NWTPH-Dx, a laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) 
sample set is performed in lieu of a MS/MSD analysis.   

For inorganics methods, the matrix spike (referred to as a “spiked sample”) is typically followed by a post 
spike sample if any element recoveries were outside the control limits in the “spike sample”.   

Matrix spike analyses should be performed once per analytical batch or every twenty field samples, whichever 
is more frequent.  The recovery criteria for matrix spikes and laboratory control samples are specified in the 
laboratory documents as are the relative percent difference (RPD) values.  The frequency requirements were 
met for all analyses and the %R/RPD values were within the proper control limits. 

Laboratory Control Samples 

A laboratory control sample is essentially a blank sample that is spiked with a known amount of analyte 
concentration and analyzed.  It is to be treated much like a matrix spike, without the possibility for matrix 
interference.  As there is no actual sample matrix in the analysis, the analytical expectations for accuracy and 
precision are usually more rigorous and qualification would apply to all samples in the batch, instead of the 
parent sample only. 

Laboratory control sample analyses should be performed once per analytical batch or every twenty field 
samples, whichever is more frequent.  The recovery criteria for laboratory control samples are specified in the 
laboratory documents as are the RPD values.  The frequency requirements were met for all analyses, and the 
%R/RPD values were within the proper control limits. 

Laboratory Duplicates (Metals and Fuels only) 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses.  Two separate 
aliquots of a sample are analyzed as distinct samples in the laboratory, and the RPD between the two results 
is calculated.  Duplicate analyses should be performed once per analytical batch.  If one or more of the 
samples used has a concentration greater than five times the reporting limit for that sample, the absolute 
difference is used instead of the RPD. 

Laboratory duplicates were analyzed at the proper frequency and the specified acceptance criteria were met 
in all cases.  

Field Replicates/Duplicates 

Field duplicate samples were collected and analyzed along with the reviewed sample batches.  The duplicate 
samples were analyzed for the same parameters as the associated parent samples.  As mentioned above for 
the laboratory duplicates the RPD is used as the criteria for assessing precision, unless one or more of the 
samples used has a concentration greater than five times the reporting limit for that sample.  In this case, the 
absolute difference is used instead of the RPD.   

The following field duplicate sample sets were collected for this sampling event:  

■ MW06-130716/MW06-130716-DUP, MW09-130716/MW09-130716-DUP, and  
SW02-130716/SW02-130716-DUP 
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The RPD/absolute difference values for the field duplicate sample sets were within their respective control 
limits.  

OVERALL ASSESSMENT 

As was determined by this data validation, the laboratory followed the specified analytical methods. Accuracy 
was acceptable, as demonstrated by the surrogates, LCS/LCSD, and MS/MSD %R values, with the exception 
noted above.  Precision was acceptable, as demonstrated by the field duplicate, laboratory duplicate, 
LCS/LCSD and MS/MSD RPD and absolute difference values.  

Data were qualified because of a surrogate %R outlier. 

Based on this validation, the data were of acceptable quality for their intended use.  

REFERENCES 

U.S. Environmental Protection Agency (USEPA).  “Contract Laboratory Program National Functional Guidelines 
for Inorganic Superfund Data Review,” OSWER 9240.1-51, EPA 540-R-10-011.  January 2010. 

U.S. Environmental Protection Agency (USEPA).  “Contract Laboratory Program National Functional Guidelines 
for Superfund Organic Methods Data Review,” EPA-540-R-08-01.  June 2008. 

U.S. Environmental Protection Agency (USEPA).  “Guidance for Labeling Externally Validated Laboratory 
Analytical Data for Superfund Use,” EPA-540-R-08-005.  January 2009. 
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-J/- Analytical Chemists and Consultants\t
July 29,2013

Neil Morton
GeoEngineers, Inc.
Plaza 600 Building
600 Stewart Street. Suite 1700
Seattle, WA 98101

RE: Cfient Project: Former lrondale lron & Steel Plant, 0542-042-02
ARI Job No.: WX80

Dear Neil:

Please find enclosed the Chain of Custody record (COC), sample receipt documentation,
and the final data package for samples from the project referenced above.

Sample receipt and details of these analyses are discussed in the Case Narrative.

An electronic copy of this package will remain on file with ARl. Should you have any
questions or problems, please feelfree to contact me at your convenience.

Sincerely,

AI$aLYT|CAL RESOURCES, tNC./ h \ ../\ti, \I ll i | y'rnnt

$r'L't''''ts \
cKJronn" oreiro -4
Project Manager
(206) 695-6214
cheronneo@arilabs. com
www.arilabs.com

cc: eFile: WX80

Enclosures
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JE Analytical Resources, Incorporated

at Analytrcal Chemists and Consultants eooler Receipt Fortm

ARr crrent G , Ctrnqrvf OA r S
coc No(s). " @
Assrsned ARtJob ,. U)X PO

r,.o,u", nr.". Fttrnnc v \vo'odGl 0 \\0 rr + S\<a \
Delrvered by' Fed-Ex UPS Courier /46n0 Oeiilqred Other\-)
Tracking No 4$i

cooler Accepte auv ft\/ oat" 1l t2 f | 1 tn"
Complete cuslody forms and attach all shipping documents

Preliminary Exam ination Phase:

Were rntact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers tncluded with the cooler?

Were custody papers properly filled out (rnk, stgned, etc.) .

Temperature of Cooler(s) ('C) (recommended 2 0-6,0 "C for chemrstry)

lf cooler temperature ts out of compltance ftll out form 00070F

YES

@
&s

dilor
NO

NO

L{<
I trJ

Temp Gun lD#.

Dz:;
%fr+qr,e

Log-ln Phase:

Was a temperature blank rncluded in the cooler?

What kind of packrng matertal was used? . .

Was sufficrent rce used (if approprlate)1 . . ..

Were all bottles sealed in rndividual plastic bags? .

Drd all bottles arnve rn good condttion (unbroken)?

Were all bottle labels complete and legtble? .. .....

Bubble Wrap Wet lce Gel Packs Baggres Foam Block Paper

NA

DrdthenumberofcontainerslstedonCOCmatchwiththenumberofcontarnersreceived?.......

Drd all bottle labels and tags agree wtth custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (altach preservation sheet, excluding VOCs)

Were all VOC vrals free of arr bubbles? . . ..

Was sufflcient amount of sample sent in each bottle?

Date VOC Trip Blank was made at ARl...

Was Sample Splrt byARl @ YES Date/Time Equipment

NA

e)
Split by:

Samples Lossed uv AV o"" f [r 1 i r 3 ri^" Ila7b
* Notify Projecl Manager of discrepancies orconcerns *

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Ad d i ti o n a I Noles. Or'scre D a rni es. & Reso/utions.'

I rsoom-i A6-{io$, M$clo -\3s+tt--puP laWt LDaS b\anb, ScrnrPte
tD dl-]g6r^nrnad *hrOu3U' QT6rISS OSe trlrrrfrr.*tOn.

Bv: l$',t oate 4 | ,+1,<
l-$maFdr Ftbues

| -'2rndir
la1" ,

I Fadnrnous' I'fT[ffiEtrHmilil
I .-T:. ll 

" J'l I

Small ) "sm"

Peabubbles ) "p5"

Large ) "lg"
lleadspace ) "hs"

0016F
3t2t10

Reviston 014

E;4 _ipr-_ g= v:! e"j! ry? afit 5di Jt

Cooler Receiot Form



Anal.ytrcal Resources,
Incorporated
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Cooler Temperature
Compliance Form

Completed by

Version 00000070F Cooler Temperature Compliance Form
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Case Na:rative, Data Qualifi ers, Control Limits
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ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative

Client: GeoEngineers, Inc.
Project: Former Irondale Iron & Steel Plant,0542-042-Oz
ARI Job No.: WX80

Sample Receipt

Eleven water samples were received on July 17, 2013 under ARI job WX80. The cooler
temperature measured by IR thermometer following ARI SOP was 9.3'C. For further details
regarding sample receipt, please refer to the Cooler Receipt Form.

Low-Level SIM PAHs bv SW8270

The samples were extracted andanalyzed within the method recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recovery of dl4-Dibenzo(a,h)anthracene fell outside the control limits
low for sample MW07-130716. The sample was re-analyzedata dilution and all surrogate
percent recoveries were within control limits. No further corrective action was taken.

The method blank was clean at the reporting limits. The LCS and LCSD percent recoveries
were within control limits.

NWTPH-Dx

The samples were extracted and analyzed within the method recommended holding times.

Initial and continuing calibrations were within method requirements.

The surrogate percent recoveries were within control limits.

The method blank was clean at the reporting limits. The LCS and LCSD percent recoveries
were within control limits.

Dissolved Metals bv Method 200.8

The samples and associated laboratory QC were digested and analyzed within recommended
holding times.

The method blank was clean at the reporting limits. The LCS percent recoveries were within
control limits.

The matrix spike percent recoveries and duplicate RPDs were within control limits.

Page I of I
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Sample ID CroEs Reference Report

ARI Job No: WX80
Cl-ient: Geoengineers

Project Event: 0542-042-02
Project Name: Former Irondal-e Iron & Steel- Pl-ant

t'iatrix Sanple Date,/Time

#$fis*(o
INCORPORATED

Sample ID
ARI ARI

Lab ID LIMSI ID

1. MW05-130716
2. MWO6-130716
3. MW07-130716
4. MWO8-130716
5. MWO9-130716
6. MWO6-130716-DUP'7. MWO9-130716-DUP
8. SWO1-130716
9. SW02-130716
10. swo3-130716
11. SWO2-130716-DUP

01 /16/13 19:20
01 /16/L3 15:15
07 /16/I3 16:30
07 /L6/L3 17:15
01 /16/13 18:15
07 /16/13 15:15
01 /16/I3 18:15
O7 /L6/L3 13: O0
07 /1.6/13 13:15
0't /16/13 13:35
O7 /L6/1.3 13:15

07 /L1 /L3 L2:35
07 /1.7 /1.3 1,2:35
07 /I7 /I3 1,2:35
O't /1.1/1.3 1,2:35
01 /11 /13 l.2235
01 /77 /73 I2t35
01 / 77 / 1,3 12:35
07 /11 /L3 L2:35
01 /I1 /73 12:35
0't /l'7 /13 12235
O"7 /l'7 /L3 12:35

WXSOA
WX8 OB
WX8 OC

WXSOD
WX8 OE

WXSOF
WX8 OG

WX8 OH

wx8 0I
WX8 OJ
WX8 OK

13 - 1514 0
13-1514 1

L3-15L42
13-1514 3
13-1s144
rJ-J_5t4t5
13-1"514 6
13 - 1514 7

r_3-15148
l_3-1514 9
13- l_ 515 0

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

1of1Printed O7 /I1 /73 Page
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Anatytica| Resources, Incorporated

at Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 211412011

Inorganic Data

U lndicates that the target analyte was not detected at the reported
concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is 35 times the Reporting Limit and the replicate
control limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

U lndicates that the target analyte was not detected at the reported
concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5o/o of
the analyte concentration in the sample.

J Estimated concentration when the value is less than ARI's established
reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <29o/oDrift or minimum
RRF).

Page 1 of3
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tD Anat)rticat Resources, I ncorporated

ajt Analyrtical Chemists and Consultants

S Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value "calculated for 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the
quantified values differ by 24oo/o RPD with no obvious chromatographic
interference

X Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3
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a, Analyrtical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3
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LOD', LOQ'and Control Limits Summary
Analysis of Water Samples for Low Concentration PNA

EPA Method 8270 - SIM
Separatory Funnel Extraction (EPA Method 3510C) using 500 mL sample with extract concentrated to
0.5 mL final volume. Silica gel cleanup performed on extract prior to analysis. ARI bench Sheet 3071F
DL, LOD & LOQ units are nanograms per liter (ng/L) = parts-per-trillion (ppt). LOD Spike level= LOQ

Naphthalene 0.85 5 10 37 - 120 <30
2-Methylnaphthalene 0.72 5 10 39 - 120 <30
Acenaphthylene 0.81 5 10 35 - 120 <30
Acenaphthene 0.83 5 10 38 - 120 <30
Dibenzofuran 0.94 5 10 36 - 120 <30
Fluorene 1.41 5 10 41 - 120 s30
Phenanthrene 1.01 5 10 41 - 120 <30
Anthracene 0.58 5 10 28 - 120 <30
Fluoranthene 0.92 5 10 49 - 120 <30
Pyrene 0.70 5 10 42 - 120 <30
Benzo(a)anthracene 1.27 5 10 42 -',|-20 <30
Chrysene 1.57 5 10 46 - 120 <30
Benzo(b)fluoranthene 2.il 5 10 39 - 120 <30
Benzo(k)fluoranthene 0.85 5 10 50 - 120 <30
Benzo(j)fluoranthene 1.65 5 10 30 - 160' <30
Benzo(a)pyrene 1.14 5 10 20 - 120 <30
Indeno(1,2,3-cd)pyrene 1.82 5 10 32 - 120 <30
Dibenz(a, h )anthracene 0.97 5 10 30 - 120 <30
Benzo(g,h,i)perylene 1.87 5 10 27 - 120 <30
1-Methylnaphthalene 0.88 5 10 38 - 120 <30
Perylene 3.21 5 10 30 - 160' <30

2-Methyl napthalene-d 1 s 40 - 120 35 - 120 <30
Fluoranthene-d1s 30-160' 30-160' E30
Dibenzo(a,h)anthracene-d1a 31 - 120 26 - 120 <30

a AnalyticalResources,tncorporated

ait Analytical Chemists and Consultants

(1) Detection Limit (DL), Limit of Detection (LOD) and Limit of Quantitation (LOQ)are defined in ARI SOP
10185
(2) Control limits calculated using data from all samples prepared between 4l1111through 3131112.
(3) Highlighted control limits (bold font) are adjusted from the calculated values to reflect that ARI does not
use control limits < 10 for the lower limit or < 120 for the upper limit.
(4) Relative Percent Difference between analytes in replicate analyzes. lf Ce and Ce are the concentrations
of the originaf and duplicate respectively then ppp=lc=o_ c=ol o*b:e'
(5) Default limits pending generation of historic limits foiBenzo(j)fluoranthene and Perylene

4t17t13

S? - '--'t*_qrf rl q*

Version 006 Page 1 of 1



J|- Anaryticar Resources,rncorporated tr,"?B:1ill,3ll"riJ.tll"#lon"
at Analytical chemisrs and consultants (Diesel & Moior oil)

(1) DL (Detection Limit) and LOD (Limit of Detection) as defined in ARI SOP 10185.
(2) Limit of Quantitation as defined in ARI SOP 10185. The spike concentration used to determine the DL and the concentration

of the lowest standard used to calibrate the GC-FID instrument.
(3) All surrogate recovery limits are specified in the published methods (4K102,4K103 & NWTPH-Dext). The surrogate standard

is o-Terphenyl.
(4) Acceptance criteria for the relative percent difference (RPD) between analytes in replicate analyzes. lf Co and Co are the

concentrations of the original and duplicate respectively then ^*^ lC" - C ,l . ^Kru= co+cD-xlw
2

(5) DRO = Diesel Range Organics and RRO = Residual Range Organics as defined in the methods referenced in footnote 3.
(6) Method specified LCS acceptance limits.
(7) Method specified reporting limits
(8) Default LCS control limits pending calculation of historic limits
(9) MDL study QD55 completed 2l12l1o
(10) MDL study QD35 completed 1129110
(11) LOD Study Ul44 completed 21281'12

Analysis
Gode

Analytes
DLT
ppm

LODI
ppm

LOCF
ppm

Spike % Recovery Control Limits3
RPD4

LGS MB/LCS
Surrooate

Sample
Surrooate

HCIWVX NWTPH-HCID - Water Samples 0.50 7 50-1 50
<40

HCISVX NWTPH-HCID - Solid Samples 507 50-1 50

DIESWI DRO - NWTPH-Dext (Ce-Czel o.o22 0.05 0.1 64-112 50-1 50 50-1 50

<40
AK2WSI DRO - AK102 (cro-czs) 0.o22 0.05 0.1 75-1256 60-120 50-1 50

OILWSI RRO - NWTPH-Dext (Cz+-Cse) 0.044 0.1 0.2 60 - 1308 50-1 50 50-150

AK3WSI RRO-AK103 (czs-cgo) 0.030 e 0.1 o.2 60-1 20 6 60-120 50-1 50

DIESWI DRO - NWTPH-Dext (Clz-Czcl 0.039 0.05 0.1 61-104 50-1 50 50-1 50

s40
AK2WSI DRO-AK102 (cro-czs) 0.o42 0.05 0.1 75-1256 60-120 50-150

OILWSI RRO - NWTPH-Dext (Cz+-Css) 0.010 0.1 0.2 60 - 1308 50-1 50 50-150

AK3WSI RRO -AK103 (czs-cso) 0.030I 0.1 o.2 60-1 20 6 60-120 50-1 50

DIESMI DRO - NWTPH-Dext (C e-Cztl 1.35 2.5 5 62-119 50-150 50-150

<40

DIESMI DRO - NWTPH-Dext Jet A 2.2211 2.5 5 60 - 1308 50-1 50 50-1 50

AK2SMI DRO - AK102 (cro-czs) 2.43 2.5 c 75-1256 60-120 50-1 50

OILSMI RRO - NWTPH-Dext (Cz+-Cso) 2.48 5 10 60 - 1308 50-1 50 50-150

AK3SMI RRO - AK103 (czs-ceo) 0.665 e 5 10 60-1 20 6 60-120 50-1 50

DIESMI DRO - NWTPH-Dext (Crz-Cze) 1.28 2.5 5 60-108 50-150 50-1 50

<40
AK2SMI DRO-AK102 (cro-czs) 2.06 2.5 5 75-1256 60-120 50-1 50

OILSMI RRO - NWTPH-Dext (Cz+-Cga) 1.57 5 10 60 - 1308 50-1 50 50-1 50

AK3SMI RRO-AK103 (czs-cao) 0.665 10 5 10 60-1 20 6 60-120 50-1 50

Version 002 Page 1 of 1 3t20t't2



t AnalyticalResources,Incorporated

alt Analytical Chemists and Consultants

Quality Control Parameters for Metals Analysis ICP-MS EPA
Methods 200.8 or 6020A

Analyte Mass
Aqueous Samples' Spike Recovery

RPD3
Solids'

DL'
uo/L

LOD'
uo/L

LOQ'
uo/L

Matrix
Spike LCS LOQ'

mo/ko
Aluminum 27 1.601 10 20.0 75 - 125 80 - 120 <20 20.0
Antimony 121 0.010 0.1 0.2 75 - 125 80 - 120 s20 0.2

123 0.011 0.1 0.2 75 - 125 80 - 120 <20 0.2
Arsenic #1 75 0.048 0.'t 0.2 75 - 125 80 - 120 <20 0.2
Arsenic #2 75 0.092 0.25 0.5 75 - 125 80 - 120 320 0.5
Barium 135 0.020 0.25 0.5 75 - 125 80 - 120 <20 0.5

137 0.019 o.25 0.5 75 - 't25 80 - 120 <20 0.5
Beryllium I 0.021 0.1 0.2 75 - 125 80 - 120 <20 0.2

Cadmium 111 0.010 0.05 0.1 75 - 125 80 - 120 <20 0.1

114 0.005 0.05 0.1 75 - 125 80 - 120 s20 0.1

Calcium 43 3.983 25 50.0 75 - 125 80 - 120 <20 50.0
Chromium 52 0.045 0.25 0.5 75 - 125 80 - 120 <20 0.5

53 0.1 18 0.25 0.5 75 - 125 80 - 120 <20 0.5
Cobalt 59 0.011 0.1 o.2 75 - 125 80 - 120 s20 0.2

Copper 63 0.1 58 0.25 0.5 75 - 125 80 - 120 <20 0.5
65 0.236 0.25 0.5 75 -'t25 80 - 120 <20 0.5

lron 54 5.753 10 20.0 75 - 125 80 - 120 <20 20.0
57 3.876 10 20.0 75 - 125 80 - 120 320 20.0

Lead 208 0.046 0.05 0.1 75 - 125 80 - 120 <20 0.1

Magnesium 24 0.297 10 20.0 75 - 125 80 - 120 <20 20.0

Manganese 55 0.022 0.25 0.5 75 - 125 80 - 120 <20 0.5
Molybdenum 98 0.013 0.1 0.2 75 - 125 80 - 120 <20 0.2
Nickel 60 0.079 o.25 0.5 75 -',t25 80 - 120 <20 0.5

62 0.089 0.25 0.5 75 - 125 80 - '120 s20 0.5
Potassium 39 2.944 10 20.0 75 - 125 80 - 120 <20 20.0

Selenium 82 0.127 0.25 0.5 75 - 125 80 - 120 <20 0.5
78 0.324 1.0 2.0 75 - 125 80 - 120 <20 2.0

Silver 107 0.008 0.1 0.2 75 - 125 80 - 120 <20 0.2
Sodium 23 2.833 50 't00.0 75 - 125 80 - 120 <20 100.0

,4
I nonum 232 0.013 0.1 0.2 75 - 125 80 - 120 <20 0.2

Thallium 205 0.004 0.1 0.2 75 - 125 80 - 120 <20 0.2

Uranium a 238 0.003 0.1 0.2 75 - 125 80 - 120 <20 0.2
Vanadium 51 0.043 0.1 0.2 75 -',t25 80 - 120 s20 0.2

Zinc 66 0.497 2 4.0 75 - 125 80 - 120 <20 4.0

67 0.531 2 4.0 75 - 125 80 - 120 <20 4.0

68 0.524 2 4.0 75 - 125 80 - 120 <20 4.0
(1) Detection Limit (DL), Limit of Detection Limit (LOD) and Limit of Quantitation (LOQ) as defined in ARI SOP 10185
(2) 50 mL sample and 50 mL final volume Solids LOQ based on 100% solids using 1.0 g sample 100 mL final volume.lr -r I

(3) Relative Percent Difference in replicate analyzes. RPD : y9---:A 1100 where Cs=Original, Co=Duplicate
Lo +CD

1

(4) ARI has no accreditation for these elements.

10t6t11
". e _q; i_r lro- _:?*=-+ E *-e:F-nrF{{!rqil: €ite.:3fl-! a r.3
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SIM PAH Analysis
Report and Summary QC Forms

ARI Job ID: WX80
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fi:sbf;s*@
INCORPORATEDORGAI{ICS AI\TAIYSIS DATA SHEET

PNAs by Low Leve]. SW8270D-SIM GCIMS
Extraction Method: SV[3510C
Page 1 of 1

T,:l-r Semnlc TD. WX80B
LIMS ID:13-15141
Matrix: Water
Data Refease Authorizedr\\*
Reported: 01 /24/13

Date Extractedz 01 /19/1,3
Date Anafyzed: 07/20/I3 I1:45
Instrument/AnaIyst : NT11/VTS

CAS Nunber Analyte

SampJ.e ID: 04105-130715
SAI'!PLE

f\1- Pannrf \In. IaIYQO-Canonninaarcvv r\gPvr L r\v. vr1\uv ssvsrrvrrrss!o
Project: Former Irondafe Iron & Steel- Pl-ant

Event:. 0542-042-02
Date Sampled: 0'7 /L6/L3

Date Recelved: 01 /L1 /13

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu1t

56-55-3
2r8-07-9
205-99-2
20'7 -08-9
50-32-8
1 93- 3 9-5
53-7 0-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (b) fl-uoranthene
Benzo (k) fluoranthene
Pan zn / r \ nrrrana
Tnr{annt/1 2 ?-nrl\\L' L' J '*/ pyrene
Dibenz (a, h) anthracene
Total Benzof l-uoranthenes

Ponarf aA i r ttn /f / nnFr \Lsu rrr FYl ! \}JPv,i

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 71,.72
d14-Dibenzo (a, h) anthracene 66.3?

010 u
010 u
010 u
010 u
010 u
010 u
010 u
020 u

010
010
0l_ 0
010
010
010
010
020

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

FORM I 'i.n? -F*:t'.:'ll#"! , lf-E5f.5Ef .9 ! 5a



firs5fiSrb@
INCORPORATEDORGAT.IICS AI{AIYSIS DATA SHEET

PNAs by Low Leve1 S:V[8270D-SIM GCIMS
Extraction Mettrod: SW3510C
Page 1 of 1

Lab Sample ID: WX80C
LIMS ID:. L3-L5L42
Matrix: Water
Data Refease Authorized:"\(\N
Reportedl. 0'7 /24/13

Date Extracted: 0'7 /19/13
Date Analyzed: 0'7 /20/ 13 19:35
Instrument/Analyst : NT11 /VTS

CAS Nunber Analyte

f)/- Pannrf NIn.

Prni acf
Event

Date Sampled
Date Received

Sanple ID: 14107-130716
SAMPLE

WX8 O-Geoengineers
Former Irondal-e Iron
0542-042-02
01 /L6/L3
01 /I1 /13

& Steel- Pl-ant

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Resul-t

56-ss-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-s
53-70-3
TOTBFA

0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0.020

Benzo (a) anthracene
Chrysene
Benzo (b) fLuoranthene
Benzo (k) fluoranthene
Benzo (a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

Ranar1-ad in rralT /h^l-\\r\uts/vr Leu rrr Frgl ! \PPp/

SIM SemivoLatile Surrogate Recoverl

d1O-2-Methylnaphtha.Lene 64.72
d14-Dibenzo (a, h) anthracene 17.4?

0. 087
0.11

0. 056
o.o42

0. 11
0. 028
0. 012

0. 14

FORM I



fi:sbf;srb@
INCORPORATEDORGAI{ICS A.TA],YSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: WX80C
LIMS ID: L3-L51"42
Matrix: Water \^
Data Release Authorized: \\!
Keporteoa vt/zq/r5

Date Extracted: 01 /L9/73
Date Analyzed: 0'7 /20/13 18:13
lnstrument,/Analyst : NT11/VTS

CAS Nunber Analyte

Sanple ID : t'fl07-130716
DILUTION

QC Report No: WX8O-Geoengineers
Project: Former Irondal-e Iron & Steel- Pfant

Event: 0542-042-02
Date Sampled: 07 /L6/L3

Date Received: 01 /I1 /13

Sample Amount: 500 mL
Final Extract Vofume: 0.5 mL

Dil-ution Factor: 5.00

RL Result

56-55-3
218-01-9
205-99-2
201 -08-9
s0-32-8
1 93- 3 9-5
53-70-3
TOTBFA

0. 0s0
0. 050
0.0s0
0.050
0. 050
0.050
0.050
0. 10

0. 086
0. 11

0.050
0.050
0. 10

0.050
0.050
o.L2

Benzo (a) anttrracene
Chrysene
Benzo (b) f l-uoranthene
Benzo (k) f l-uoranthene
Benzo (a)pyrene
Tndonn / 'l ? ?-nrl \-,i pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

Ronnrf arl i n rrn /T. /nnl-'\Lsu rlr F.Y/! \-t/tlv,/

U
U

U
U

SIM SenivoJ-atile Surrogate Recoverl

d1O-2-Methylnaphthal-ene 66.5%
d14-Dibenzo (at h) anthracene 26.8%

FORM I



ArssHSrb@
INCORPORATEDORGAIiIICS AI{ATYSIS DATA SHEET

PNAs by Low Leve]. S:V[8270D-SIM GCIMS
Extraction I'lethod: SW3510C
Page 1 of 1

T,:h S:mnle TD' WX80D
LIMS ID:13-15143
Matrix: Water .\.
Data Re-Iease Authorized: \\r\l
Reported: 07 / 24 / 1,3

Date Extracted: 01 /L9/L3
Date Anafyzedz 01/20/ 13 18:40
fnstrument/AnaIyst : NT11 /VTS

CAS Nunber Anal-yte

Sanple ID : t'fi{08-130715
SAI'4PLE

A/a Dannrf lrla. TIJXRO-Geocnai nacr5

Project: Former Irondale Iron & Steef Pl-ant
Event: 0542-O42-02

Date Sampled: 01 /L6/13
Date Received: 07 /I'7 /73

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

DiLution Factor: 1.00

RL Result

s6-55-3
2r8-0I-9
205-99-2
207 -08-9
s0-32-8
1 93-3 9-s
53-7 0-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 U
< 0.010 u
< 0.020 u

Benzo (a) anthracene
Chrysene
Benzo (b ) fl-uoranthene
Benzo (k) fluoranthene
Ronzn/r\nrrrona

\ s / rl ! vrrv

Tndona /'l ? ?-nd \\t,1, J -*i pyrene
Dibenz (a, h) anthracene
TotaI Benzofl-uoranthenes

Reported in pglI, (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 84.38
d14-Dibenzo (a,h) anthracene 72. 3%

FORM I



ORGA}IICS A}IAIYSIS DATA SHEET
PNAs by Low LeveJ- SW8270D-SIM GCIMS
Extraction l4ethod: SV[3510C
Page 1 of 1

Lab Sample ID: WX80F
LIMS ID:13-15145
Matrix: Water
Data Rel-ease Authorized: \trrJ
Reportedl. 0'7 /24/13

Date Extractedt 01 /L9/73
Date Anal-yzed; 01/20/13 19:08
Instrument/Analyst : NT11/VTS

CAS Number Analyte

ersbf;srb@
INCORPORATED

Sanple ID : 14106-130715-DUP
SAI'{PLE

QC Report No: WX8O-Geoengineers
Project: Former Irondal-e Iron & Steel- Pl-ant

Event z 0542-O42-02
Date Sampled: 07 /1,6/L3

Date Received: 01 /11 /73

Sample Amount: 500 rnl,
Finaf Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.OO

RL Resu]-t

56-55-3
2r8-01-9
20s-99-2
201 -08-9
s0-32-8
1 93-3 9-5
s3-70-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) ffuoranthene
Ranzn t/r \ nrrrano\ s / tsf r vrrv
Tnrlonn /'l ? ?-nA \\LrurJ --/pyrene
Dil-rcnz /a - h'l:nf hr:aqene\ u, ra / ur19I1r

Total Benzofluoranthenes

Pannrl- aA i n '.n /T / nnl-r \Lsu rrr FYl! \vPvl

SIM SemivoJ.atile Surrogate Recovery

d1O-2-Methylnaphthafene 16.32
.1 1 4-D'i benzo f a. h ) anthracene 16.32

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

FORM I



A!35fi:*@
INCORPOFATED

Matrix: Water

SIM SV[8270 SURROGATE RECOVERY SUMI{ARY

f)1- Pannrf TrIn. InTYQO-Cananai naar-vv r\gPvr L rrv . vrAu v gvvgrlv f lrgg! D

Project: Former Trondale lron & Steel- Pl-ant
0542-042-02

Client ID MNP DBA TOT OUT

MB-071913
LCS-071913
LCSD-071913
MWO6-130716
MWO7-130716
MWO7-130716 DL
MWO8-130716
MWO6-130716-DUP

(MNP) : d10-2-MethyLnaphthal-ene
(DBA) : d14-Dibenzo (a, h) anthracene

Prep Method: SW3510C
Log Number Range: 13-15141 to 13-15145

LCS/MB LIMITS

(40-r20)
( 31-120 )

n

0
0
0
1

0
0
0

QC LIMITS

( 3s-120 )

(26-L20)

7 6.72 67 .32
80.38 13.72
80.38 7 4.02
1r.12 66.32
64.72 L7 .42*
66.52 26.82
84 .3? 72.32
7 6.32 1 6.32

Pano l for WX80
FORM-TI SIM SW827O



ORGAI.IICS AI{ALYSIS DATA SHEET
PNAs by Low Leve]- S:VI8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-071913
LIMS 1D: 13-15141
Matrix: Water n
Data Rel-ease Authorized: NW
Reported: 07 /24 /L3

Date Extracted LCS/LCSD: 0'l /1,9/13

Date Ana]yzed LCS: 01/20/I3 16:23
LCSD: 07/20/13 16:50

Instrument,/Analyst LCS: NT11/VTS
LCSD: NT11/VTS

Analyte

f)/- P ann r'1- IrTa .

Drn-i onl- .

Event:
Fl:f o Qrmnl arl .

Date Received:

SampJ-e

Final- Extract

Dilution

Spike LCS
Added-LCS R€covery LCSD

Ars5ilSr!@
INCORPORATED

Sample ID: LCS-071913
I,AB CONTROL SAMPI,E

WX8 0-Geoengineers
Former lrondal-e Iron & Steel- Pl-ant
0542-042-02
NA
NA

Amount LCS: 500 mL
LCSD: 500 mL

Vol-ume LCS: 0.50 nL
LCSD: 0.50 mL

Factor LCS: l-.00
LCSD: 1.00

LCS
Spike LCSD

Added-LCSD Recovery RPD

Benzo (a ) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
R6n7^/r\nrrrana

Indeno (7, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

68.'7% 0.21,4
73.0A 0.22'7
68.7t 0.216'73.72 0.22'7
63.12 0.199'73.'7% 0.23]-'72.02 0.222
7 6.32 0.709

Vs/L (ppb)

'71-.32 3.8s
15.12 3. 6?
72.02 4.'72
'7 5.'72 2.'72
66.39 4.tZ't7.02 4,42'14.02 2.'72
78.8? 3.22

0.206
0.2r9
0.206
0.22L
0.191
0.22L
0.2L6
0 .681

0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0. 900

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 900

Reported in

RPD cafcul-ated using sampl-e concentrations per SW846.

SIM SenivoJ.atile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 80.3? 80.39
d14-Dibenzo (a, h) anthracene 73.7? '7 4.02

FORM TII
4ti _ n*-F{



Lab Name: AIiIALYTICAL

ARI Job No: WX80

Lab File ID: WX8OMB

Instrument ID: NTI-1

Matrix: LIQUID

RESOT]RCES INC

48
SEMIVOLATTLE METHOD BLANK

BLANK NO.
SUMMARY

wx80MBW1

Client: GEOENGINEERS

Project: FORMER IRONDALE IRON

Date Extracted: O7 / L9 / 1,3

Date Arralyzed , 07 / 20 / L3

Time Analyzed: 1556

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAI,IPLES, MS and MSD:

0l_
o2
03
o4
05
o5
o7
08
o9
1_0

tl_
L2
L3
L4
l_5
L6
L7
l_8
L9
20
2L
22
23
24
25
26
27
28
29
30

CLTENT
SAMPLE NO.

WXSOIJCSW].
WXSOLCSDWl
MWo6-1_3071-6
MW07-L3071_6
MWo8 - L3 07r_6
MWO6 -L307L6-DUP
MWo7- L307L6

I,AB
SAMPLE ID

wx80Lcsw1
wxS0IJcsDwl_
wx80B
wx80c
WXSOD
WXSOF
wx80c

I,AB
FILE ID

WXEOSB
wxS0sBD
WX8OB
wx80c
WXSOD
wx80F
wx80c2

DATE
ANAIJYZED

07 /20/L3
07 /20/t3
07 /20/13
o7 /20/L3
07 /20/L3
o7 /20/L3
07/20/L3

page 1- of 1-

FORM IV SV



fiIstil:tb@
INCORPORATEDORGAIiIICS AI{AI,YSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: MB-071913
LIMS ID:13-15141
Matrix: Water
Data Refease Authorized:\ruN
Reported: 07 /24/L3

Date Extractedz 01 /19/13
Date Anafyzed: 01/20/I3 15:56
Instrument/AnaIyst : NT1 1/VTS

CAS Nunber Analyte

Sample ID: MB-071913
METHOD BI.ANK

( I RAhdrf NtA. t^tx xt t-t-aA6nd1 na6rcYv a\st/v! rrYrrrss! o

Project: Former lrondal-e Iron & Steel- Plant
Event z 0542-042-02

Date Sampled: NA
Date Received: NA

Sample Amount: 500 mL
Fina1 Ext.ract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

5 6-s5-3
2I8-0r-9
205-99-2
201 -08-9
50-32-8
1 93- 3 9-5
53-70-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

Benzo (a) anthracene
Chrysene
Benzo ( b ) f l-uoranthene
Benzo ( k) fluoranthene
Benzo(a)pyrene
Tndann /'l ? ?-nA \\Lr -, J --i pyrene
Dibenz (a, h) anthracene
Totaf Benzofluoranthenes

Reported in pgll, (ppb)

SIM SemivoJ.atile Surrogate Recovery

d1O-2-Methylnaphthal-ene'76.'72
d14-Dibenzo (a, h) anthracene 6?.3%

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

FORM I !$_a :Fa rit EFt , gt €": a-5 ,g- f"E



5B
SEMIVOLATILE ORGAI{IC INSTRITMENT PERFORI"IANCE CHECK

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: ANALYTICAL RESOURCES INC

Instrument ID: NTI-]-

Client: GEOENGINEERS

Project: FORMER IRONDALE IRON

DFTPP Injection Time: 1-058DFTPP Injection Datet 07/LO/13

ION ABUNDANCE CRITERIA

1-0.0 - 80. 0t of mass 1-98
Less than 2.OZ of mass 59
Mass 69 relative abundance
Less than 2.Oe" of mass 69
1-0.0 - 80.0? of mass 198
Less than 2.OZ of mass 1-98
Base Peak, l-00? relative abunaarrce
5. O to 9. O* of mass 1-98
l-0. O - 60.0? of mass f-98
Greater than 1.0? of mass 1-98
0.0 - 24.0* of mass 442

=:1:=
5l_
68
69
70

L27
L97
r_98
L99
275
365
44L
442
443

50.0
15.0

T REI,ATIVE
ABUNDA}ICE

36.8
0.3

38.5
o.2

45 .6
0.0 _

1_00. 0
7.L _

2s .9
3.60

14 .3
93.s
L9.2

1 o.e)1

l---b.Gl 1

( 1s.3)2

T-Zo.ETZ
200.0t of mass 1-98
24.Oe" of mass 442

1-Value is ? mass 69 2-Va1ue is I mass 442

THIS CHECK APPLIES TO THE FOLLOWING SAIVIPLES, MS, MSD, BI,ANKS, A.IVD STANDARDS:

CLIENT
SAMPLE NO.

I,AB
SAMPLE ID

SIM 250
srM r-000
SIM ]-O
srM 500
SIM 50
srM 1_o0

IJAB
FIIJE ID

rc0710A
rc0710B
rc071_0c
rc0710D
rc071_0E
rco710F

DATE
ANALYZED

07/LO/L3
07/Lo/t3
07 /Lo/L3
07/Lo/L3
07/Lo/L3
07/LO/L3

TIME
ANAIJYZED

11_ 13
l- 1-4 0
t2L7
L244
L3t2
1_339

01
o2
03
o4
05
05
o7
08
09
10
l_1
L2
1-3

L4
1_5

L5
L7
18
L9
20
2L
22

page 1 of l-
FORM V SV



5B
SEMMLATILE ORGANIC INSTRUMENT PERFORIVIANCE CHECK

DECAFLUOROTRIPHENYLPHOSPHINE (OTIEE;

LAb Name: ANALYTICAL RESOURCES INC

Instrument ID: NTI-]-

DFTPP Injection Date2 07/20/L3

m/e

C1ient: GEOENGINEERS

Project: FORMER IRONDALE IRON

DFTPP Injection Time: 1513

51_

68
69
70

L27
L97
1-98
L99
275
365
44L
442
443

ION ABUNDANCE CRITERIA

1-0.0 - 80.0? of mass 1-98
Less than 2.O% of mass 69
Mass 69 relative abundance
Less than 2.OZ of mass 69
10.0 - 80.0? of mass 198
Less than 2.OZ of mass 1-98
Base Peak, l-OO? relative abundance
5 . O to 9. O? of mass 1-98
l-0. O - 60. 0? of mass f-98
Greater than 1.0t of mass
0.0 - 24.0? of mass 442

l_ 98

50.0 - 2OO.0? of mass 198
l-5. 0 - 24.0? of mass 442

RELATIVE
ABT'NDANCE

44 .5
0.1

4t.2
0.3

48 .7
0.5

r-00.0
7.5

27.9
3 .40

L4.5
88.8
l_9. 5

( 0.3)1

l- o:tlT

7-T6.4lZ

T-Zr. or1

l--Value is * mass 69 2-Va1ue is * mass 442

THTS CHECK APPLIES TO THE FOLLOWING SAIvIPI,ES, MS, MSD, BI'ANKS, ATTD STA}IDARDS

CLIENT
SAMPLE NO.

WXSOMBW].
WXSOLCSW].
WXSOLCSDW1
MWo6 -L307L6
MWo7 -L307L5
MWo8 -t307L6
MWo6 - l_3 071_6 -DUP
MWo7- L307L6

LAB
SAIVIPLE ID

LOW SIM 250
WXSOMBW].
WXSOLCSWl-
WXSOLCSDWl-
WXSOB
wx80c
WXSOD
WXSOF
wx80c

I,AB
FILE ID

cco720
WXSOMB
wx80sB
WXSOSBD
wx80B
wx80c
WXSOD
WXSOF
wx80c2

DATE
A}IALYZED

07 /20/L3
07/20/L3
07 /20/L3
07 /20/t3
07 /20/1.3
07/20/L3
07/20/L3
07/20/L3
07/20/L3

TTME
ANAIJYZED

]-s28
l_556
L623
1_65 0
L745
18 13
1_84 0
r_908
r.93 5

01_

o2
03
o4
05
06
o7
08
09
l_0
1_ l_

L2
1-3

L4
t_5
L6
L7
l_8
L9
20
2L
22

page l- of l-
FORM V SV

i 1 i-; i- :-.",' "f"{ i_F '-_i r: _-i

r-dr*\Le:'"+ts:} ryJ+-j!e=F =



6B
SEMIVOLATILE 8270-D INITIAL CALIBRATION DATA

Lab Name: ANALYTICAL RESOURCES INC

ARI Job No: WX80

Instrument ID: NT1]-

Method = lowsim.m
Cal levels = 6

Client: GEOENGINEERS

Project: FORMER IRONDALE IRON

Calibration Date z O7 /tO/L3

lr,ae
I

FILE ID: RRF1O =IC0710C
RRF250=ICO7l-0A

RRF50 =IC07L0E
RRF500=ICO7l-0D

RRF100=IC0710F
RRF1000=IC071-08

COMPOI'ND
RRF

10

1_.045
0.648
L.7L2
l_.048
1-.630
L.L97
L.LL1
L. O47
1. 198
L.632
r_.580
r.579
r_.660
1.591
L .577
1-.304
1.541
L.209
1_.411_

0 .658
t_.480

RRF
50

L. OL2
o.646
L .697
1_.036
L.624
r-. 195
1. 107
1.028
t_.l_78
L.552
L .493
L.52L
L.442
L.756
L.579
L.28s
1. 558
L. Z5Z

1.386
o .644
1-.433

RRF
100

t.o20
0 .661
l_.661
l_.037
L .643
t_. 199
l_. t_t_5

1. 063
L.21,7
1.585
1.500
l_.536
L .472
1, .7 93
1.591_
l-.306
L.6L2
L.270
r_.398
0 .6s1
1.451

RRF
2so

0.973
0.651
1.636
1. 000
1- .555
L -L59
L. 054
1.037
1. 190
1_.539
L.444
L .472
t_. 581_

l_.563
L.620
L.286
1. 546
L.224
r_.310
o-649
L.42L

RRF
500

0.950
o -652
L.6L4
0.999
L.529
L.L73
1-.036
l-. 038
L.2tO
l_. s36
L.44L
L.47]-
t_.408
L.767
L.579
L.286
t_.61_0
L.276
t_.354
0.643
L .409

RRF
1000 RRF-

IRSD
/n^z

Naphthalene
2 -Methylnaphthalene
Acenaphthylene
Acenaphttrene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b)
genzo (k)
Benzo ( j )

Benzo (a)
Indeno ( 1

Dibenzo (

Benzo (9,
1-methyl
Perylene

o .892
o .629
1.500
0. 943
l_.406
l_. t_09
o -9s2
0.969
L -LL7
1_.418
1.348
r_.350
1. 559
1.481
1.505
L.239
l_.51_0
L.2L3
L.284
o .622
1_.348

0.982
0.648
L .637
1. 010
L .564
L.L74
1. 054
r-.030
l_.185
r -544
L .468
l_.488
L. 520
1.658
1.575
L.284
r_.563
L.24L
L.357
o .644
L.424

RA
1.6
4-7
3.9
5.8
2.9
6.0
3.1-
3.0
4.6
5.3
5.3
5.3
7.9
2.4
L.9
2.6
2-3
3.8
1.9
3-2

2-5
4.L
3.1

fluoranthene
fluoranthene
fluoranthene
pyrene
,2,3-cd) pyrene
a, h) anthracene
h, i)perylene
naphthalene

2 -Methylnaphthalene -d1 0

Dibenzo (a, h) anthracene-d]-4
Fluoranthene -d10

0.66r_
0. 996
I.L72

o.67L
L.O92
1.140

0 .682
1.100
1. 163

o.662
1_.080
1.135

0 -670
L.L23
I.L46

o.634
1. 098
1_. 07L

0 .663
1. 082
1.1_38

<- outside QC limits: &RSD <20t or R 2 > 0.990

FORM VI SV-1

!hr s e!:a+e '58:4+F= F



7B
SEMIVOI,ATILE 827O-D CONTINUING CALIBRATION CHECK

LAb NAme: ANALYTICAL RESOURCES INC

ARI Job No: WX80

Instrument ID: NTI-]-

Init. Calib. Datet 07/Lo/L3

COMPOUND

Naphthalene_
2 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) f luoranthene-
Benzo (j ) fluoranthene
Benzo (a) pyrene
Indeno (L, 2, g -cd) pyrene
Dibenzo (a, h) anthracene
Benzo (9, h, i ) perylene
1-methylnaphthalene
Perylene

; ril;;;i;;;;;;;i;;; - ;i. -
Dibenzo (a, h) anthracene-dt+
Fluoranthene-dl-O

Client: GEOENGINEERS

Project: FORMER IRONDALE IRON

Cont. Calib. Date. O7/2O/L3

Cont. Calib. Timet L528

or ARF

o .982
0.548
L .637
1_.0L0
L.564
L.L74
L .064
1.030
1. 185
L.544
L.468
1.488
1.520
t_. 658
l_.575
L.284
r-.563
L.24]_
L.357
o .644
L.424

cc
or
-;.;;;

o .676
1_.596
L.OLz
L.594
L.L82
1. 073
L. O42
t.246
L.429
t.296
1-.438
L.332
L.776
L .643
L.209
t .490
l_. l_70
L.252
o .67L
1.386

MIN
RRF

0.700
0.400
0. 900
0. 900
0.800
0. 900
0. 700
0.700
0.600
0.600
0.800
0.700
0.700
0.700
0.01_0
0.700
0.500
0.400
0. s00
0.01_0
0. 010

CUR\TE
TYPE

AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG

?D or
Drift

-2.3
4.3

-2.5
o.2
1_. 9
o.7
0.8
L.2
5.1

-7 .4
_LL.7
-3.4

-L2 .4
7.L
4.3

-5.8
-4.7
-5.7
-7 .7
4.2

-2.7

5-3
-4.t
2.3

Amt
RF

0. 663
1-. 082
l_.1-38

0.598
r_.038
L.L64

0. o10
0.01_0
0. 010

AVRG
AVRG
AVRG

Exceeds QC limit of 20? D
RF less than minimum RF

FORM VTI SV-]-



8B
SEMIVOLATILE INTERNAL STANDARD AREA AND RT ST]MMARY

Lab Name: ANALYTICAL RESOITRCES INC

ARI Job No: WX80

Ical Midpoint ID: IC07l-0A

Instrument ID: NTl-],

IS]- (NPT

Client: GEOENGINEERS

Project: FORMER IRONDALE IRON

Ical Date: 07/LO/L3

Cont. CaI Date:. 07/2o/L3

-;a;-ffiil-
UPPER LIMIT
LOWER LIMIT

CCAL
UPPER LIMIT
I,OWER IJIMIT

AREA #

222L82
444364
l_1-10 91_

236329

RT#

5.82

IS2 (ANT)
AREA #

L37730
275460

688 55

RT#

8. 78

IS3 (PHN)
AREA #

229890
459780
1_L4945

RT#

1-1-.4L

t_0. 90
11.40
10.40

t-0.90
1-0.90
10.90
10.90
1-0.90
r_0.90
l_0.90
1_0.90

s.38
5.88
4.88

r_55 968 8.30
8.80
7. 80

267267

0l_
o2
03
04
05
06
o7
08
09
l_0
l_ l_

L2
l_3
t4
1_5

L6
17
l_8
L9
20
2L
22
23
24
25

WXSOMBWI-
WXSOIJCSWl-
WXSOLCSDWl.
MWO6 -L307L6
MWO7-1-307L6
MWO8-r_3071-6
MWo6 -t307L5-
MWo7-1_307L6

206L20
20L2L4
202789
204242
L97 953
L89238
2L2Ls4
205487

5.38
5.38
5.38
s.38
5.38
5.38
5.38
5.38

L46s75
L47L34
L47389
L42687
L37482
L42430
r-43358
1_3 64 93

8.30
8.30
8.30
8.30
8.30
8.30
8.30
8.30

269844
267320
266L83
262608
247844
256457
255242
234L74

ISI- = Naphthalene-d8
TS2 - Acenaphthene-dl-0
IS3 = Phenanthrene-d]-O

AREA UPPER LIMIT = +l-00? of internal standard area from
AREA LOWER LIMIT = - 508 of internal standard area from
RT UPPER LIMIT = + 0.50 minutes of internal standard RT
RT LOWER LIMfT = - 0.50 minutes of internal standard RT

* Va1ues outside of QC limits.
Lof2

FORM VIIT SV-]-

fcal midpoint
Ical midpoint
from Cont. Cal
from Cont. Cal

page



8B
SEMIVOI,ATIIJE INTERNAL STAI{DARD AREA AND RT SI'MII,ARY

I,Ab Name: AI{ALYTICAL RESOURCES INC

ARI ilob No: WXSO

IcaI Midpoint ID: ICO7l-0A

Instrument ID: NT11

IS4 (CRY)

Client: GEOENGINEERS

Project: FORMER IRONDALE IRON

Ical Datez 07/LO/L3

Cont. Cal Date2 07/2O/L3

AREA #

L78964
35792A

89482

22304L

RT#

1-6. 10

r_5.54
l_6. 04
l-5. 04

rss (PRY)
AREA #

1_5698 0
3 13 960

78490

L9L964

AREA # RT#-;a;-il;il-
UPPER LIMIT
LOWER LIMIT

CCAL
UPPER LIMIT
LOWER LIMIT

209636
2L4572
2L4045
L99844
r-3 0058
L9288L
18868 6
L2790L

1_5.54
l_5.54
1_5.54
l-5.54
L5.54
t_5.54
r-5.54
l-5.54

L82s87
l_8 55 t_7
L83452
T77574
L22592
L77L26
]_s 903 8
LO75L2

1_8.60

L7.97
L8 .47
L7.47

L7.97
T7.97
L7.97
L7.97
L7.97
L7.97
L7.97
L7.97

01_

o2
03
04
05
06
o7
08
09
t_0
1_ 1-

L2
l-3
L4
l_5
L6
L7
18
L9
20
2L
22
23
24
25

WX8OMBWl.
wx8ol,cswl
wxSol,csDwl
MWo6- L307L5
MWo7 -L307L6
MWo8 -L307L6
MWo6-l-3071_6-
MWO7-1_3071-6

fS4 = Chrysene-d1-2
IS5 = Perylene-d1-2

AREA UPPER LIMIT =
AREA LOWER LTMIT =
RT UPPER LIMIT = +
RT LOWER LIMIT =

* Values outside of
of2

+l-00? of internal standard area from
- 50? of internal standard area from
0.50 minutes of internal standard RT
0.50 minutes of internal standard RT

QC limits.

Ical midpoint
rcal midpoint
from Cont. Ca1
from Cont. CaI

page 2
FORM VIII SV-2



TPHD Analysis
Report and Summary QC Forms

ARI Job ID: WX80

t EEtf+s? , 4%ffis'nfr
B# * dtatf-3 . Sf-rNa:!fJ*=--



ORGAI{ICS A$TAI,YSIS DATA SHEET
TOTAI, DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID
Extraction Method: SW351OC
Page 1 of 1

Matrix: Water

Data Ref ease Autho rized.\"r1rJ
Renorfec| : O1 /25/13

ARI ID Sanple ID

A/- D ann rl- lrTn .
Yv r\vt v!

Drni onl- .

Date Received:

ANArvrr^^, A

"="btH&b(9INCORPORATED

WX8 0-Geoengineers
Former lrondal-e Iron & Steel-
o542-042-O2

01 /I1 /13

P1

Extraction Analysis
Date Date

EEv
DF Range/Surrogate RL Result

MB-071913 Method Blank
13-15140 HC rD:

01/19/!3 01/24/13
FID4A

fli o<o l Panno
tvn rnr ( l1 | RAnda
n-'Tarnhanrrl

Fli ocal P:nno

Mn1.or Oi I Ranao
n-Tarnhanrr'l

f)i o<o l R:nna
Mnl-nr f)i I Panna
n-tTarnhanrr'l

Diesel Range
Mal-ar Oi l R:nna
n-tTtornhanrr'l

F)i oqal P:nna

Motor Oil Range
a-Tarnhanrrl

F)i acal P:nna
Mnl-nr f)i I Prnna
n-'l"arnhanrr'l

f)iaqal Rrnca

Mnfnr Oi I R:nco
n-Tarnhanrrl

1.00
1.0

U

U

U
U

0.10
0.20

U

U

0.10
0 .20

U

U

0.10
0 .20

< 0.10
< 0.20
96.8%

< 0.10
< 0.20
86 .42

< 0.10
< 0.20
89.22

o.20
< 0.20
95.22

< 0.10
< 0.20
93.0?

< 0.10
< 0.20
95.0%

< 0.10
< 0.20
97 .42

WX8 OA
13-1s140

WX8 OB

13 - 1514 1

MWO5-130716
HC ID: ---

MWO6-130716
HC ID: ---

01 /L9/73

01 /L9 /L3

01 /24/13 1.00
F]D4A 1.0

01 /24/13 1.00
FID4A 1.0

wx80c MWO7-130716
13-15142 HC ID: DRO

wx80D MW08-130716
IJ-I.314J flU .LU:

wx80E MWO9-130716
13-15144 HC rD:

WXSOF MWO6-130716-DUP
1J-1J1q) nU rU:

01 /19/13

0"7 /1,9/1,3

01/19/1,3

01 /24/73
FID4A

07 /24/13
FID4A

01 /24/13
FID4A

0. 10
0.20

1.00
1.0

1.00
1.0

1.00
1.0

0.10
0 .20

U

U

U

U

01 /L9/L3 01 /24/73 1.00
FID4A 1.0

0.10
0.20

0.10
n ,n

Pannrl- arl i n mn /T /nnm\Leu frr rrrY/! \l,yrrr,/

EFV-Effecti-ve Fi-nal Vofume in mL.
DL-Dilution of extract prior to analysis.
R l.-Ran^rf r nd | 1rn-Lt. .

Diesel- range quantitation on total- peaks in the range from CI2 to C24.
Motor Oil range quantitation on total peaks in the range from C24 to C38.
u. Tn. nDrr /DDrr i ndiCateS 1. eSUf tS nf nrnani cq or eeldi f i nn: I hrrdrggSlfgns inYqrtf 9J vr quur L rvrror rryu!

ranges are not identifiabfe.

FORM I



Analytical Resources Inc.
TPH Quantitation Report

Data file : /c}]em3 / fid4a. i/20L30724.b/ o724aoo7.d
Method: /chem3/fid4a. i/ 20L3o724.b/frphfid4a.m
Instrument: fid4a.i
Operator: ,fR/vTS/,fW
Report Date: 07 /24/20L3

ARI ID: WX80I{BW1-
Client ID: VIX8OMBW1

Injection : 24-,JllL-2013 1-2 : 58

Dilution Factor: L

Total Area Conc

Macro: 20-MAY-2013
Calibration Dates: Gas:21--MAR-2013 Diesel:13-ApR-20L3 M.oil:20-tlAy-20L3

Compound RT

Toluene 1-.334
c8 L.654
cl_o 3.332
cL2 4.236
cL4 4. 9t-5
c16 s.508
cr-8 6.089
c20 6.667
c22 7.223
c24 7.75L
c25 8.002
c26 8.247
c28 8.710
e32 9. s8s
c34 9.9'74
Filter Peak L1.45O
c36 L0.382
c38 LO.770
c40 1_t-.150
o-terph 5.254
Triacon Surr 9.L67

-0.01_t_ 44L6
-0.01_2 268
-0.00s 254
-0.001 351_

-0. 003 586
-0.003 627
-0.004 674
-0.003 720
-0.004 5L9
-0.005 62L
-0.005 53s
-0.016 677
-0.002 L31,2
0. 01_5 8L44

-0.004 1,L67
-0.0L0 2663
0.007 2324
0.005 L779
0.000 2482
0.000 L074993
0. 007 821,042

Area

WATPHG (Tol-C1-2)
WATPHD (CL2-C24)
STATPHM (C24-C38)
AKr_02 (Ct 0-c2s)
AK103 (C2s-C35)

BUNKERC (Cl_0-C38)

55701 3.58
159255 LO.97
L8427L L4.28
l-80034 L0.46
t46200 15.89

358772 36.O7

FID: 4A RESITIJTS
Shift Height Area Method Range

5238
49L
3 9l-
700

L263
759

L024
r_008
2574
L540

894
L332
2273

Lt649
301

L799
s966
226L
583 3

83 9 969
77087t

== = = = = = = = = === = = = == = = = = = == = = = = = = = = = == = == = = = == == = = = = = = = = = = = = = = = = =
Range Times: NW Diesel(4.237 - 7.756) AKj-02(3.34 - 8.OL) ,Jet A(3.34 _ G.O9)

Nw M.Oil(z-75 - Lo.77) AKj_03(B.Oj_ - j_0.38) OR Diesel(3.34 _ 8.71)

trrr] rogfate Amount ?Rec

o-Terphenyl
Triacontane

M Indicates the

Analyte

83 996 9
77087L

peak was

43 .5
39.9

96. 8

88.5 -r, J
", 

b.ilrr
manually integrated

RF Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKI_02
AKt_03
Bunker C

19283.0
L9327.9
15539.5
l_4514.5
L2905.L
1,7214 .8
9202.L
9947 .9

l_3 -APR-2013
20-t"lAY-201-3
2L-MAR-20L3
L3 -APR-2013
20-MAY-20L3
Ll_-APR-2013
25-SEP-20L2
l-8 -,JUL-20L3
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-Toluene (1.334)

-cg (1.654)

-c10 (3.332)

-trL? <4.236>

-c14 (4.915)

-c16 (5.508)

-c18 (6.089)

-cza <6.667)

-c22 <7.?23>

-c24 <7.75.1>

-c25 (8.002)

-tr26 <8.247)

-c28 (e.710)

-c32 (9.585)

-c34 <9.974)

-c36 (10.382)

-c38 (10.770)

-c40 (11.150)

-Filter Peek (11.450)
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Analytical Resources Inc.
TPH euantitation Report

Data file: /chem3/fid+a. i/20L30724.b/o724aoLo.d ARr rD: wxSoA
Method: /ehem3/fidaa.t/20L30724.b/frphfid4a.m client ID: MWO5-L3071_6
Instrument: f idaa. i lnjection: 24-,JVIr-2Oj-3 j_3 :59
Operator: .IR/WS/JW
Report Dates O7/24/2OL3 pilution Factor: 1
Macro: 20-I'IAY-2013
Calibration Dates: Gas:21--t'tAR-2013 Diesel:13-APR-2013 M.Oil:20-MAy-20L3

FID:4A RESIII,TS
compound RT Shift Height Area Method Range Total Area conc

== ========= ======= ========= =========Toluene L.344 -0. OOI_ 4805 .1320 WATPHG (To1-CL2) 84954 5 .4'7
c8
c10

1.596 0.030 2204 4477
3.335 -0.002 341 32L

cr2 4.240 0.002 632 L20L

WATPHD (CL2-C24) 20L422 1_3.88
WATPHM (C24-C38) 23L484 L7.g4
AKLo2 (C1o-C2s) 234423 L3.62
AKr_03 (C2s-C35) 183395 19.93

BIINKERC (Cl_0-c38) 4s8L55 46.06

cL4
c1_6

cr-8
c20
c22
c24
c25
c25
c28
c32
c34

4.91s -0.003 767 L851
s.510 -0.002 635 Lo56
5.087 -0.005 742 L423
5.55s -0.004 991_ 1?05
7 .22L -0.007 9L9 2020
7 .1sL -0.00s 854 2207
8.002 -0.006 879 10L5
I .247 - 0 . 016 918 1_s5s
8.708 -0.004 L626 1655
9.569 -0.002 8s06 LL206
9.980 0.003 1s0l_ 34L9

Filter Peak lL.455 O. OO4 2493 5275
c35
c38
c40

1_0.387 0.011_ 1_71_3 4769
1_0.755 -0.010 L796 L872
LL.L49 0. 000 225L 4LLO

o-terph 6.253 -0.00i_ 1OO855g 74gS2O
Triacon Surr 9.151- O. OO1 785427 7O7gO7

==================================== ===== =============
Range Times: NW Diesel (4.237 - 7.756) AK1O2(3.34 - B.OL) Jet A(3.34 _ G.09)

Nw M. Oil (7 .7G - LO .77) Ar(103 (8 . O j_ _ 10.38) OR Diesel (3 .34 _ 8.71)

Surrogate Area Amount ?Rec

o-TerphenyL 749520 38 . 9 8d.4 ./'
Triacontane 707807 3G. G 81.4

M Indicat.es the peak was manually integrated

Analyte RF Curve Date

o-Terph Surr 1_9283 . 0 i_3 -ApR-2O j_3

Triacon Surr 1-9327.9 20-MAy-2013
Gas 15539.5 2I_-MAR-2013
Diesel t_45L4 . 5 1"3 -APR-2013
Motor Oil L2905. L 2O-!tAy-2Ol_3
AKt_02 L72L4.8 1_1-APR-2013
AKL03 9202. t_ 25-SEP-20L2
Bunker C 9947.9 1g-in[J-2OJ_3

1ll"ot"
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-Toluene <L.344>

-ca <1.696)

-c10 (3.335)

-c12 (4.240)

-c14 (4.915)

-c16 (5.510)

-cls (6.o87)

-c20 (6.665)

-c22 <7.221>

-c24 <7.751,)

-c25 (S.002)

-c26 <A.247>

-c28 (8.708)

-tr32 <9.569)

-c34 (9.9S0)

-c36 (10.3S7)

-c38 (10.755)

-c40 (11.149)
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Analytical Resources Inc.
TPH Quantitation Report

Data file z /chem3 / fid4a. i/20L3o724.b/ O724aot-j-.d
Method: / eh:em3 / fid4a. i / 20L30724. b/frphfid4a. m
Instrument: fid4a.i
OSrerator :,JR/VTS/,JW
Report Date: 07 /24/2OL3

ARI ID: lrIX8OB
C1ient ID: MW05-1-307L6
Injection: 24-,JIIL-2013 1-4 :20

Dilution Factor: l-
Macro: 20-!tAY-2013
Calibration Dates: Gas:21--MAR-2013 Dieset:13-ApR-2013 M.OiI:20-tvtAy-201_3

Compound
FID: 4A' RESITLTS

RT Shift Height Area Method Range Total Area Conc

Toluene
c8
cl0
cL2
cL4
c15
c]_8
c20
c22
c24
c25
c26
c28
c32
c34
Filter Peak
c35
c38
c40
o-terph
Triacon Surr

L.337 -0.008 1LsL9
L.699 0.033 L"794
3 .334 -0. 003 289
4.245 0.009 763
4.9Ls -0.003 L722
5.52L 0.01_0 20LO
5. 085 -0. 008 3798
6.666 -0.003 2606
'7 -222 -0.005 25L6
'7 -748 -0.008 2663
8.001 -0.007 2832
8.244 -0.0L8 2632
8.706 -0.005 3054
9.550 -0.0L1 10695
9.987 0.009 2098

LL .472 0 . 0t_2 2697
l_0.389 0.013 2L26
L0.749 -0.0L7 2454
1_1.130 -0.01_9 27L5
6.253 0.000 L024628
9.r_55 -0.005 805s54

WATPHG (To1-C1-2)
WATPHD (CL2-C24',)
WATPHM (C24-C38)
AKr.02 (C10-C2s)
AKI_03 (C2s-C35)

BITNKERC (Cl_0-C38)

88750 s.71
51348L 35.38
398604 30.89
s65051 32.82
329856 3s.8s

L545't
3766

232
885

2478
L557
4L97
3 834
3832
5743
4994
7032
33 L7

r-5597
279L
2356
2040
752L

10453
773760
743942

Range Times: NW Diesel(4.237 - 7.756)
NW M.Oil (7 .76 - LO.77)

Surrogate Area Amount

AKl_02 (3 .34 - 8. 01_)

AX103(8.01_ - 1_0.38)

?Rec

944016 94.90

Jet A(3.34 - 5.09)
OR Diesel(3.34 - 8.71)

o-Terphenyl
Triacontane

M Indicates the

Analyte

peak was manually integrated

RF Curve Date

773760
743942

40.1_
38.5

89.2
8s.5 \TUJ,l

r le'\(t3

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKl02
AKlO3
Bunker C

19283 . 0
L9327.9
L5539.5
145L4 . 5
L2905. t_

L72L4.8
9202.L
9947.9

13 -APR-2 01_3

20-MAY-2013
21-MAR-2013
l_3 -APR-201_3
20-!tAY-20L3
1r_-APR-20L3
25-SF.P-20L2
18 -,JttIJ- 2 013

$.rrHeME q, 
-
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-Toluene (1.337)

-c8 (1.699)

-c10 (3.334)

-trLa <4.?46)

-c14 (4.915)

-c16 (5.521)

-c18 (6.085)

-czo <6.666>

-c?2 <7,222>

-c?4 <7.74A'

-c25 (8.001)

-c?6 <8,?44)

-c?a <4.706)

-c32 (9.560)

-c34 (9.987)

-c36 (10.389)

-c3B (10.749)

-c40 (11.130)

-FiIter Peek (11.472)
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Analytical Resources Inc.
TPH Quantitation Report

Data file : /chem3 / fid4a. i/20L30724.b/ 0724a012.d
Merhod: /chem3/fid4a. i/ 20L30724.b/frphfid a.m
Instrrment: fid4a.i
Operator: ,JR/VTS/,IW
Report Date: o7 /24/20L3

ARI ID: WX80C
C1ient ID: MW07-L3O7L5

In j ect ion z 24 -,JIJL- 20 13 i_4 : 4 i-

Dilution Factor: 1

Total Area Conc

Macro: 20-MAY-2013
calibration Dates: Gas: 2L-MAR-20L3 Dieset : 13 -ApR-2013 M. oil :20-tvlAy-20L3

Compound
FID:4A RESIIJTS

RT Shift Height Area Method Range

Toluene
c8
cl0
c1,2
c14
cr.5
c1_8

c20
c22

c32
c34
Filter Peak
c35
c38
c40
o-terph
Triacon Surr

1.348 0.004
L.707 0. 041-
3.33s -0.001
4.237 -0.001_
4.9L'7 -0.001
s.509 -0.003
6.086 -0.007
5.667 -0.003
7 .243 0. 01_5

WATPHG (Tol-Cl2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AK102 (CL0-C2s)
AK103 (C2s-C35)

BUNKERC (Cl_0-C38)

Yk'tl''.

13 s978 8.75
I47L45L Lol-.38 /
879476 68.1s ,/

938r_
2069

305

L4420
4776

223
L622 22L8 L577292

733789
9L .62
79.743 893

6420
92L4
8226
70L6

6574
5520

L26L2
L3707

98L5
c24 7 .750 -0. oo7
c2s 8.000 -0. oo8
c26 8.282 0. ol_9
c28 8.731_ 0.019

4888
9907

9.s67 -0.003 27sL9
9 .984 0 . 005 2101_1_

L1_.483 0. 023 3747
t-0.391_ 0.01_6 15565
LO.744 -0.021_
l_i-.1_41_ -0.009

66L4 LO2L4
6456 LOO62

LLL26
r-0002
457LL
25249
L8423
28029

3353 6095
7L'78

82573L
7608 r_s

3535
5.2s4 0.000 993L01_
9 .L5'7 0. 007 82020L

============================================= ==== =========== ===================Range Times: NW Diesel (4.237 - 7.756) AK102(3.34 _ 8.Ol_) Jet A(3.34 _ 5.09)
Nw M.Oil(7.76 - L0.77) AKLO3(8.01 _ l_0.38) OR Diesel(3.34 _ g.7L)

Surrogate Area Amount tRec

23996'74 24L.23

o-Terphenyl
Triacontane

M Indicates the

Analyte

peak was manually

RF Curve Date

95.2 M

87.5 M

integrated

825731
75 081_ 5

42.8
39.4

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKl02
AK1O3
Bunker C

L9283 .0
L9327.9
r-553 9 . 5
1451_4.5
12905.l_
L72L4.8

9202.L
9947.9

13 -APR-2013
20 -MAY-20L3
21-MAR-2013
r-3 -APR-20L3
2 0 -liIAY-2 0L3
11-APR-2013
25-SEP-20]-2
l_8 -,JUL-201_3
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-Toluene (1.348)

-cg (1.707)

-c10 (3.335)

-cL? <4.237)

-ct4 <4.9L7)

-c16 (5.509)

-c18 (6.0e6)

-c20 16.667)

-822 <7.243)

-cz4 <7.75'0>

-c25 (S.000)

-c26 <A.2A2)

-c28 (8.731)

-c32 <9.5,67>

-c34 (9.984)

-c36 (10.391)

-c38 (10.744)
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FrD : 44- 2CIRTX- l_ I/t'X8 oC FID:4A SIGNAI

HP5890 GD Data, O724aO1,2.d

0.9.

0.8.

nr-

n^-

0.5.

o.4-.

o'31

o.2-.

0.1.

o.oj,
1.

t!

o

I

13

J(n

c
o
o
I

}IANUAIJ TNTEGRATION

L. Baseline correction
3. Peak not found
@, sl<i**"d surrogate

Analyst t .ic. Dare: -lhqlrl

a,{e ,+= J-aa sf q I#:! M R * f #t ,*i



Macro: 20-l'[AY-20]-3
caribration Dates: Gas:21-t'lAR-2013 Diesel : 13 -ApR-20i-3 M. oil :20-MAy-2013

Data fil-e z /c}Iem3 / fid+a. L/2oL30724.b/ozzqaol3.d
Method: /chem3/fidaa. L/ 20L30724.b/frphfid4a.m
Instrument: fid4a.i
Operator: JR/VTS/JW
Report Date: 07 /24/20L3

Analytical Resources Inc.
TPH Quantitation Report

s557
2449

L76
848

r_3 1_6

L326
1408
1_651
2638
2034
1_55L

3739
2572

L3338
2654
18 91_

1,283
513

5005
805697
743040

ARI ID: WX80D
CIient ID: MWO8-1-3071-5
Injection : 24-,JLIL-2013 L5 : 0i_

Dilution Factor: 1

Total Area ConcCompound RT

Toluene 1-.350 O. OO5 37L6
c8 L.7L6 0. 050 1134
c10 3.335 -0.001_ l_59
c1,2 4.22L -0. 01_7 408
c14 4.9L6 -0. OO2 818
c15 5.509 -0.002 7.79
c18 6.087 -0.006 852
c20 6.666 -0.004 1148
c22 7 .222 -0. 006 1344
c24 7 .748 -0.008 L505
c2s 8.001 -0.007 L5ss
c26 I .282 0. o1_9 L88o
c28 8.704 -0.009 2263
c32 9.s46 -0.024 957L
c34 9.970 -0.008 r72g
Filter Peak LL.4G2 O. OO2 2645
c36 10.35s -0.0LL 1885
c38 LO.7s7 -0. oo9 20s5
c40 1L.1_49 o. OOO 2574
o-terph 5 .254 0. OOO I_O7G5SG
Triacon Surr 9 .L48 - O. Oi-2 g2Bg4L

o-Terphenyl
Triacontane

M Indicates the

Analyte

FID: 4A RESITLTS
Shift Height Area Method Range

WATPHG (To1-C1_2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AKI_02 (Ct 0-c2s)
AK103 (C2s-C35)

BUNKERC (Ct-0-C38)

64859
23 550r-
2 988 05
253953
238474

4.L7
L6.29
23.L5
r-5.33
2s.92

========== = = = = = = = = = = == == = = == = = = == = == = = = = = = == === = = = = = == == = = = = = == == = = = == = == = = == = = = = =Range Times: NW Diesel (4.237 - 7.756) AK1O2(3.34 _ 8.Oj-) Jet A(3.34 _ 6.09)
Nw M.oil (7 -"76 - L0.77) AKI-03 (8. oL - 10.38) oR Diesel (3.34 - 8. zl_)

Surrogate Area Amount tRec

551-14 L 55.40

8 05597
743040

41. 8
38 .4

93.0
85 .4 4..:t.'1t ti\C

peak was manually integrated

RF Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKI-02
AK1O3
Bunker C

L9283 . O

L9327.9
1s539.5
L45L4.5
1_2905. L
L72L4.8

9202.L
9947.9

l_3 -APR-201_3
20-MAY-20L3
21_-!tAR-201_3
l_3 -APR-2013
20-MAY-20L3
l-1-APR-201_3
25-SEP-20L2
L8 -intl,-2013

rdE s- F=Sn gtltorns*r9-+E-4
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-c10 (3.335)

-cL? <4.221>
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-c28 (8.704)
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-c34 (9.970)

-c36 (10.365)
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-c40 (11.149)

-Filter Peak (L1,.462J
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Analytical Resources Inc.
TPH Quantitation Report

Data file z /chem3 / fid4a. i./20L3O724.b/ OtZ+aOl4.d
Method: / ehem3 / fj.d|a. i / 2oL30724. b/frphfid4a. m
Instrument: fid4a. i
Operator: ,JR/VTS/JW
Report Date: O7 /24/zOL3

ARI ID: WX80E
CIient ID: MWO9-l-307L6
Injection: 24-JUL-2OL3 !5:22

Dilution Factor: l-

Tot.al Area Conc

Macro:20-l,lAY-2013
calibration Dates: cas:21--MAR-20i-3 Dieser:L3-ApR-201_3 M.oir:20-MAy-20L3

Compound RT
FID:4A RESWTS

Shift Height Area Method Range

Toluene 1.349
c8 r .69'7
cr_o 3.336
c1,2 4.247
cL4 4.915
cl_5 5.509
cr_8 6. L08
c20 5.664
c22 7.223
c24 7 .750
c2s 8.000
c26 8.283
c28 8.708
c32 9.568
c34 9.966
Filter Peak LL.46L
c36 1-0.352
c38 l_0.7s9
c40 Ll_. 151_

o-terph 6.254
Triacon Surr 9.L50

0.005 4839
0.031 4380

-0.001 388
0.009 650

-0.002 L286
-0.002 1_t_04

0. 0r_5 1143
-0.005 L787
-0.004 2208
-0.006 2736
-0.008 2345
0.020 5274

-0.005 3L28
-0. 002 t_0801
-0. 0l_2 27L6
0.000 2996

-o.o24 4829
-0.005 2'727
0.00L 2995
0. 001_ L055242
0.000 837237

BTTNKERC (C]_0-C38) 91,9675 92 .45

5464
9054
483
9s0

2575
L962

658
2793
4427
I 750
252L

11182
3772

L7239
3246
4LL4

r-L8 05
5L33
82 88

824248
775307

WATPHG
WATPHD
WATPtnl

AKL02
AK1O3

(To1 -C12 )

(cL2-C24)
(c24-C38)
( cL0 -c2s )

(c2s-c36)

1_3I034
430s62
456847
48L7L2
3'77053

8.88
29.66
35.40
27.98
40.98

====================== ==================================================================
Range Times: NW Dieeel (4.237 - 7.756) AKj_02(3.34 - 8.01) Jet A(3 .34 _ 6.09)

Nw M.Oit(2.76 - 1,0.77) AKI_03 (B.OJ- - l_0.39) OR Diesel(:.S+ _ 8.71)

Surrogate Area Amount tRec

o-Terphenyl
Triacontane

M Indicates the

Analyt,e

peak was manually integrated

RF Curve Date

824248
775307

42.7
40. 1_

9s. 0

89.1
,5J

t\,t\

th

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKlO2
AK1O3
Bunker C

l-9283 .0
L9327.9
1_553 9 . s
l_451_4 . 5

L2905.1
1,72L4 .8
9202.I
9947.9

13 -APR-201-3
20-MAY-2013
2l_-MAR-201_3
l_3 -APR-201_3
2 0 -!tAY-201_3
Ll_-APR-2013
25-SF,P-20L2
1-8 -.IIL-2013

i I5-3 --1- 
jg 

' i"g ii* +*:1 ,: i #_-:-=$"+.*t: **+qiryJsg{}
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-Toluene (1.349)

-c8 (1.697)

-c10 (3.336)

-cL? <4.247>

-c14 (4.915)

-c16 (5.509)

-cls (6.108)

-c20 <6,664)

-c2? <7.223)

-c24 (7.750)

-c25 (8.000)

-c26 (8.283)

-c28 (8.708)

-c32 (9.56e)

-c34 <9.966>

-c36 (10.352)

-c3B (10.759)

-c40 (11.151)

-Filter Peak (11.461)

o-tenph (6.254)
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /c}Iem3/fid4a. i/20L30724.b/O724a01-5.d ARr rD: wx80F
Method: /c.hem3/fidaa.i/20L30724.b/frphfid4a.m client rD: MW05-L30716-DUp
Instrument: fidaa.i Injection;24-,JlIL-2Ot_3 15:42
Operator: ,fn/WS/.fW
Report Date: O7/24/2OL3 Ditution Factor: t-
Macro: 20-MAY-201_3
Calibration Dates: Gas:21-MAR-2013 Diesel : 13 -APR-20i-3 M. OiI : 20-t4Ay-201_3

FID: 4A RESITLTS
compound RT Shift Height Area Method Range Total Area conc

_ ___ ___ i============== 
= =- --

Toluene L.344 0. 000 I29SO 1393G WATPHG (To1-C1-2) r32L34 8. sO
WATPHD (CL2-C24) s442gL 37.50 //
wATPrrM (C24-C38) ss6855 43. L5
AK102 (C10-C2s) 608266 3s.33
AK1o3 (C2s-C35) 457344 50.79

BIINKERC (C]_0-C38) l_1_359s5 LL4.29Filter Peak tL.469 O.OOg 3089 2829

c8
cl0
cL2
cL4
c]_6
cr_8
c20
c22
c24
c25
c26
c28
c32
c34

1.703 0.037 2108 4852
3.335 -0.001_ 34L 237
4.237 -0.00i. 795 372
4.91_5 -0.003 1910 27s9
5.507 -0.004 2L5L 3262
5.085 -0.007 3409 4278
6 .662 - 0 . 008 282L 40.73
7 .2L9 -0.008 2822 4244
7 .75L -0.006 3079 5322
8.000 -0.008 3490 481_L
8.260 -0.002 2865 2256
8.705 -0.008 4L25 4826
9.555 -0.014 L2542 19393
9.980 0.003 3L37 290s

c36
c38
c40

l_0.38r- 0.006 3143 2759
LO .779 0. 014 30'72 to97
11. L68 0. 018 3344 7606

o-terph 6 -254 0. 000 i-07L359 B4S5O j_

Triacon Surr 9.L54 -0.005 BLL27O 763002
=============== === ==== ========= ============== ==== = ==Range Times: NW Diesel(4.237 - 7.756) AKLO2(3.34 - 8.01) ,Jet A(3.34 _ 6.09)

Nw M.Oil (7 .76 - 10. ?z) AKI_03 (8. Oj- - 10.38) OR Diesel (3.34 _ B. 21)

Surrogate Area Anount tRec

o-Terphenyl 845501- 43.8 97 .4 /''
Triacontane 763QO2 39.5 87 .7

M Indicates the peak was manually integrated.

Analyte RF Curve Date

o-Terph Surr L9283.0 1_3-ApR-20L3
Triacon Surr L9327.9 20-MAy-201_3
Gas 15539.5 21-trIAR-201-3
Diesel 14514 . 5 13 -ApR-2Ol_3
Motor Oi1 L29O5.L 20-!tAy-2013
AKL02 L72L4.8 11-APR-2ol_3
AK103 9202 - l_ 25-SEP-201_2
Bunker C 9947.9 18-iIUL-2O't3

,r!J \ -.
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'-Toluene (1.344)

-c8 (1.703)

-c10 (3.335)

-cL? <4.237)

-c14 (4.915)

-c16 (5.507)

-ct8 (6.0s6)

-c?0 <6.662)

-c22 <7.2L9)

-c24 <7.751,)

-c25 (8.000)

-c26 <A.260'

-c28 (S.705)

-c32 (9.556)

-c34 (9.980)

-c36 (10.381)

-cag <Lo.779)

-c40 (11.168)

-Filter Peak (11.469)

o-teFph (6.254)

-Triecon Sunr (9.154)
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A:sbffSrb@
INCORPORATED

Matri-x: Water

(oTER) n-tFarnhanrrl

MB-071913
LCS-071913
LCSD-07 1 913
MWO5-130716
MWO6-130716
MWO7-130716
MWO8-130716
MWO9-130716
MWO6-130716-DUP

TPHD SURROGATE RECOVERY SUMI'IARY

At'- Pannrr \In. r^IXR0-Ceoenr-ri neerg
Project: Former frondal-e fron & Steel P-Iant

0542-042-02

Client ID OTER TOT OUT

LCS/MB LTMTTS

( s0-1s0 )

0
0
0
0
0
0
0
0
0

QC LIMITS

(s0-1s0)

96.8?
85.58
84.72
86.42
89.22
95 .2e"
93.0?
95.0%
91 .42

Prep Method: SW3510C
Log Number Range: 13-15140 to 13-15145

for WXSO
FORM-II TPHD

9*{ 5 ,:-*-*t faFq*'g *+iir



ORGA}IICS A}TALYSIS DATA SHEET
NWTPHD bY GCIFID
Page 1 of 1

Lab Sample TD: LCS-071913
LIMS ID:13-15140
Matrix: Water
Data Rel-ease Authorizedrq\X*
Reported: 01 /25/13

Date Extracted LCS/LCSD: 01/19/13

Date Anal-yzed LCS: 07/24l13 13:18
LCSD: 07 /24/L3 13:39

Instrument/Anafvst LCS: FID4A/JLW
LCSD: FID4A/JLW

#sbffseb@
INCORFORATED

SanpJ.e ID: LCS-071913
LCS/LCSD

QC Report No: WX8O-Geoengineers
Project: Former Irondale Iron & Steef Pl-ant

0542-042-02
DeJ.c Samnled: NA

Date Received: NA

Sample Amount LCS: 500 mL
LCSD: 500 mL

Final Extract Volume LCS: 1.0 mL
LCSD: l-.0 mL

Dil-ution Factor LCS: 1 . 00
LCSD: 1.00

LCg Spike LCSD
Recovery LCSD Added-LCSD RecoweryRange

Spike
tCS Added-LCS

Diesel 2.83 3.00 94.3% 2.'7'7 3.00

TPHD Surrogate Recovery

o-Terphenyl

Resul-ts reported in mglL
RPD cafculated using sample concentrations per sw846.

LCS LCSD
85.5? 84.12

92.32 2.12

FORM ITI
: j !+ #t. #"iY- , -F"g;"*ri r__ -:;ffi i: s*B 5f1! , ',L+i Af I Sfr-: : E :



Analytical Resources Inc.
TPH Quantitation Report

Data file. /chem3 / fid4a. i/2oL30724.b/ o724aoog.d
Method: / chem3 / fj.d4a - i / 20L30724. b/ ftphfid4a. m
Instrument: fid4a. i
Operator: ,'R/VTS/,JW
Report Date: 07 /24/20L3

ARI ID: T,'I'X8OLESW1

CLient ID: WX80LCSW]-
Injection: 24-,JUIL-2013 l-3: L8

Dilution Factor: i-
Macro: 20-MAY-2013
calibration Dates: Gas:21--MAR-201_3 Diesel:i_3-ApR-20L3 M.oil:20-MAy-201_3

FID: 4A RESITLTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene 1.333
c8 L.678
c10 3.332
cL2 4.238
c1,4 4.9L9
ct-5 5.514
cr-8 5. 096
c20 6.659
c22 '7.224
c24 7.750
c25 8. 001_

c26 8.281
c28 8.707
c32 9. s70
c34 9.984
Filter Peak tL.476
c36 1_0.394
c38 10. 768
c40 l_1. t_55
o-terph 6.257
Triacon Surr 9.150

-0.01_r_ L4654
0. 0t-2 40L4

-0.004 87L44
0.001 175L90
0.001 348429
0.003 s09729
0.003 485831_

-0.001_ 298752
-0.004 140835
-0.007 48944
-0.007 25Ls2
0. 01_9 43L4

-0.005 3375
0.000 8090
0. 005 1L1_3
0. 0r_5 2285
0. 01_8 1,28L
0.002 Ls24
0.00s L989
0.003 L005767
0.000 8264L6

WATPHG (To1-C12)
WATPHD (CL2-C24)
WATPHM (C24-C38)

AKt 02 (C10-C2s)
AK103 (C2s-C36)

fl.n

llzrlrl

42L2'741_ 27L.tO
20526624 L4L4.2t

406472 31_.50
23676709 L375.37

28750L 3L.24

13351
2474

86446
L92523
289540
437780
45r_283
3484L6
158 079

6796L
27376

9263
53 14

r_0458
4593
516 0
3545
1_9 00
3 057

742L84
7518 L5

BITNKERC (C]_0-C38) 23997880 24L2.37

Range Times: NW Diesel (4.237 - 7.75G)
NW M.Oil (7 .76 _ L0.77)

Surrogate Area Amount

AKl_02 (3.34 - 8.01)
AKI_03(8.01 - l_0.38)

?Rec

,Jet A(3.34 - 6.09)
OR Diesel (3.34 - 8. zj-)

o-Terphenyl
Triaeontane

M fndicates the

Analyte

peak was manually integrated

RF Curve Date

742],84
7518 16

38.5
38.9

85.5 M

86 .4

o-Terph Surr
Triacon Surr
Gas
DieseI
Motor Oi1
AK102
AKl03
Bunker C

19283 . 0
L9327.9
1_553 9 . 5
1_451_4 .5
L2905.L
L72L4.8'

9202.L
9947.9

13 -APR-201_3
20-MAY-201-3
2l_-rqAR-201_3
13 -APR-201_3
20 -MAY-2 013
L1-APR-201_3
25-SEP-20L2
l-8 -,JI,L-2013

i : E! ,r"L +% i v s :-g f+ r'i** .**!s+,4-!,Flq3g; {}€:try:_}{-
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-Toluene (1.333)

-c8 (1.678)

-c10 (3.332)

-cL? <4.23A>

-c22 <7.224)

-c24 <7.75'0)

-c25 (8.001)

-c26 (8.2S1)

-c28 (8.707)

-c32 (9.570)

-c34 <9.984)

-c36 (10.394)

-c38 (10.768)

-c40 (11.155)

-Filter Peak (11.476)

-ct4 <4.9L9>

-c?) <6.669)

-c16 (5.514)

-cls (6.096)
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FID : 4A-2CIRTX-1_ WXSOLCSWl FID:4A SIGNAL

HP5B9OqGC Data. 0724a008,do
op
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N
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l't"t ...1
I

137a910
(Mln)

MANUAI INTEGRATION

L. Baseline correction
3. Peak not found
6. Skimmed. surrogare

.\Analyst: JJ Dare: lfzal,>
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Analytical Resources Inc
TPH Quantitation Report

Data file : /e}Iem3 / fid4a. i/20L3o724.b/Ozz+aoog.d
Method: / chem3 / fid4a. i/ 2oL30724. b/frphfid4a. m
Instrument: fid4a. i
Operator: ,JR/VTS/irW
Report Date: 07 /24/2OL3

Compound RT

ARI ID: WXSOIJCSDW1

Client ID: WXS0trCSDWl-
Inj ection z 24-,JrJL-201-3 13 : 3 9

Dilution Factor: L
Macro: 20-MAY-201_3
Calibration Dates: Gas: 21.-t"1AR-2013 Diesel : l-3 -ApR-201-3 M. OiI :20-titAy-201_3

FID:4A RESULTS
Shift Height Area Method Range Total Area Conc

Toluene L.342
c8 1_. 654
cr_o 3.333
cL2 4-238
c14 4.919
c16 5.51_5
c18 6.095
c20 6.669
c22 7.225
c24 7.750
c2s 8.002
c26 8.245
c28 8.705
c32 9.565
C34 9.975
Filter Peak Li-.451
c36 10.385
c38 LO.775
c40 1_1. L54
o-terph 6.258
Triacon Surr 9.155

-0.003 t_3523
-o.oL2 8400
-0.003 8728r
0.001 L74776
0.001_ 35s453
0. 003 5t_90L3
0.004 494L97
0.000 301-584

-0.003 t-411L3
-0.005 48535
-0.005 2s2L6
-0.01_7 L2377
-0.007 3203
-0.00s 7888
-0. 003 96L
-0.009 2LsO
0.009 LL42
0. 0r_0 L439
0.004 L907
0.004 LOO62L7

-0.004 81831-7

WATPHG (Tot-CL2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AK102 (Ct 0-C2s)
AKI_03 (C2s-C36)

274 . OO

1384.50 -/--
3L .87

t_350.48
32 .65

13 705
13 L1_8

50L98
L99697
507407
45L037
675810
347952
L48490

53 916
40990
L88't7

4969
1153 0

2A2L
3 r.1_5

2953
L364
3 857

734695
744693

425778L
20095296

4LL282
23248L6s

3 004 05

=================================================_============== =========Range Times: NW Diesel (4.237 - j.756) AKj-02(3.34 _ 8.01) ,Jet A(3.34 _ G.09)
Nw M.Oil (7 .76 - L0.77) Ax1O3 (8. O j_ _ j_0.39) OR Diesel (3.34 _ 8.71)

Surrogate Area Amount tRec

M Indicates the peak was manually integrated

Analyte RF Curve Date

BIINKERC (Cl_0-c38) 23576780 2370 . 04

o-Terphenyl
Triacontane

734695
744693

38.1
38.5

84.7 M

85. 5

Xj"-1"

o-Terph Surr
Triacon Surr
Gas
DieseI
Motor Oil
AKl02
AKl03
Bunker C

r-9283 . 0
L9327.9
1s539.5
1451-4 .5
L2905.L
L72L4.8

9202.1-
9947.9

13 -APR-201_3
20-MAY-2013
2l- -litAR-2 013
l_3 -APR-201_3
20 -I"IAY-2 0L3
1_1-APR-201_3
25-SEP-20L2
l_8 -.lttrJ- 2 013

a*-.8 J-*: il5-H t:3€-i=j 
-: 

-_3
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-c16 (5.515)

-c18 (6.096)

Y (x10^6)

-c14 (4.919)

-c20 (6.669)

-c12 (4.23S)

-c22 <7.225)

-c32 (9.565)

-c34 (9.975)

-c36 (10.385)

-c38 (10.775)

-c40 (11.154)

-Filter Peak (11.451)

-c10 (3.333)

-c24 <7.75,0)

-c?6 <a.?45>

-c28 (8.706)
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FID : 4A-2CIRTX- 1 WXSOLCSDWI- FID:4A SIGNAI,

r.2-.
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1 .0-

no-
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o
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n=-

o.2-.

t'
13

MANUAI INTEGRATION

1-. Baseline correction
3_. Peak not found
6. skimmed. surrogate

Analyst: 'id Date: izql,n,-r--rl<-
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firssils*@
INCORPORATED

TOTAL DIESEL RANGE HYDROCARBONS-EXTR,ACTION REPORT

Matrix: Water
Date Received:

ARI ID

01/1.7 /13

ARI Job: WXSO
Project: Former Irondal-e Iron & Steel- Pl-ant

0542-042-02

Cfient ID
Samp
Amt

Final
Vol-

Dran
n-+ ^

13-15140-071913MB1
13-15140-071913LCS1
13-15140-071913LCSD1
13-15140-WX80A
13-15141-WX80B
]-3-I5I42-WX8OC
13-15143-WX80D
13-15144-WX80E
13-15145-WX80F

Method Bfank
Lab Control-
Lab Control Dup
MWO5-130716
MWO6-130716
MWO7-130716
MWO8-130716
Mhio9-130716
MWO 6-1307 1 5-DUP

500 mL
500 mL
500 mL
5UU ML
500 mL
500 mL
500 nL
500 mL
500 mL

1.00 nL
1.00 mL
1.00 nL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL

01/1_9/1,3
01 /79/13
o-t /19/1,3
01/1.9/1,3
01 /19/13
01 /L9/73
o7 /19/1,3
01 /L9/13
o1 /19/L3

DieseL Extraction Report
i ts :- i .4 +'1a . 'r'1 ,r-$ -*? s_'_ -_'-
srFdr 

-.F+a 
:-3 f-t *w #:s E.:! .LF {:=



TPH METHOD

I,Ab NAMC: ANATJYTICAL RESOURCES INC

SDG No.: WX80

Date Extracted: 07 /1-9/L3

Date Analyzed . 07 /24/t3
Time Analyzed : 1258

BLANK NO.
SUMMARY

WX8OMBWI.

Client: GEOENGINEERS

Proj ect No. : FORMER IRONDAIJE IRON & ST

Matrix: LIQUID

Instrument ID : FID4A

4
BLANK

THrs METHOD BIrA\IK APPLTES To THE FolrrowrNc sAMpLEs, MS, and MSD:

CLI

01,
o2
03
o4
05
05
o7
08
09
10
11
L2
13
t4
t_5
15
L7
1_8

1_9

20
21,
22
23
24
25
26
27
28
29
30

SAIqPIJE NO.
============
wx80Lcsw1
I^fXS0IJCSDWl_
MW05 - 13 071_6
MWo6 -L307t6
MWo7 -L30716
MWo8 -]-307L6
MWo9 -]-3071-6
MWo6 -L30716-

I,AB
SAMPLE ID

wx80Lcsw1
WXSOLCSDWI.
I/\fX80A
WXSOB
wx80c
wx80D
WXSOE
WXSOF

AIiIALYZED

07/24/13
o7 /24/t3
07 /24/t3
07 /24/L3
o7 /24 / L3
07/24/L3
07/24/L3
07/24/L3

page 1 of 1-

FORM IV TPH

r#ewq#H I a *4



,JuI 25 09 zL2 201-3 cserv3 :/chem3 /fidaa.i/201-304i-3.b/diescal.txt page j-

6a
DIESEL INITIAL CALIBRATION

Lab Name: AITALYTICAL RESOURCES, INC.

Instrument: FfD4A. I
Calibration Date: 13 -APR -2Oi,3
3

Diesel
Range

Client: GeoEngineers

Project: Former Irondale Iron
SDG No.: WX80

Ave RF

?fA
AK
OR

CaI

Diesel
Diesel
Diesel
DieseL

r.s 18 8
L798L
L8067
L7937

L5021
L7836
1,7 9 04
1,7 7 89

L447 9
L7L84
L72s4
t7L45

L4279
1,6948
L7 021,
16 910

L4225
L5866
1_5 94 t-
L682L

L3 910
164 85
L5552
L644'7

L45L7
L72L7
L729L
L7L75

3.4
3.4
3.4
3.4

o-Terph 2087 5 20737 r_83 s6 1_8320 L79L7 L9283 6.'7t_

surrogate areas are not included in Diesel RF carculation.

Quant Ranges : Diesel C1-2-C24 (3 .908 -7 .326)
Diesel Cl-0-C25 (2.967-7 .574)
Diesel C1-0 -C2 8 (2 .967 -B .269)
Diesel CLO-C24 (2.967-7.326)

Calibration Files Analysis Time

WA
AK
OR

Cal

04L3a006 . d
0413a007. d
0413a008 . d
0413a009. d
0413a01-0. d
0413aOl-L. d

1_3 -APR-2 01_3 l-1_
1_3 -APR-2 01_3 12
1_3 -APR-201-3 L2
1_3 -APR-2 013 t2
1-3 -APR-2 0l_3 1_3

13 -APR- 20L3 1_3

53
1_3

34
54
15
35

1 ; _, ;' j= _E r: :_-3 --*=. .F- '_'--.
1qi =*-- == gr-i Ej'jl:fr: Hj! {:! ${-j



'JuI 25 09:1-8 2oL3 cserv3 : /chem3 /f5daa.L/2oi-30520.b/moilcal. txt page 1

6a
NW MOTOR OIL RANGE INITIAL CALIBRATION

Lab Name: AIiIALYTICAL RESOURCES, INC.

Instrument: FID4A.I

Calibration Date z 2O-MAY- 20i.3

Product
Range

wA M.Oil
c24-C38

1_4505 ]-4238

Triac Surr L9882 201,37

Client: GeoEngineers

Project: Former Trondale Iron
SDG No.: WXBO

RF6 | Ave
sooo 

I

Surrogate areas are not incl-uded in Motor OiI RF calculation.

Calibration Files Anal-ysis Time

1_t-83 8 993 0

L8s02 r_819 9

L2eOs I L3.4
I

1e32s i 4 l

0520a01-6 . d
0520a017. d
0520a01-8 . d
0520a01-9.d
0520a020 . d
0520a021-. d

2 0 -MAY- 201_3
2 0 -MAY- 20t3
2 0 -MAY- 20L3
2 0 -MAY- 201,3
20 -MAY-2 013
20-lvIAY- 2OI3

L7
L8
18
18
19
19:

53
13
34
55
15
36



7a
DIESEL CONTINUING CATJIBRATION VERIFTCATION

I-,Ab NAMC: AIiIA]-,YTTCAL RESOURCES, INC.

ICal Date: 13-APR-20t3

CCaI Date z 24-,JUL- 20L3

Analysis Time: 09: l-B

Instrument: FID4A. I

Diesel Range Area*

Client: GeoEngineers

Proj€ct: Former Irondale Iro
SDG No.: WX80

Lab ID: DIESEL#]-

I-,ab File Name z O'724aO04.d

CalcAmnt NomAmnt ?D

WADies (CL2-c24)
AK102 (Cl_0-C2s)
NASDies (C]-0-C24 )
Terphenyl
Creos (C1,2-C22)

3974648
4659s55
4642240

76]-966
3832429

273 .8
270.7
235.4
39.s

r_756 .5

250
250
250

45
250

9.5
8.3

-5.8
-12.2

| 602.6 l.-

* Surrogate areas are subtracted from range areasa ?D outside QC limits

pl- of 1 FORM VII-Diesel



ia
MOTOR OIIJ CONTINUING CALTBRATION VERIFICATION

I-,ab Name: ANALYTICAL RESOURCES, INC.

ICal Date z 2O-lqAY- 2Ol3

CCal Date z 24-.fUL- 2Ol3

Analysis Time: 09:38

Instrument: FID4A.I

M.oi1 Range Area*

Client: GeoEngineers

Project: Former Irondale Iro
SDG No.: WX80

Lab ID: MOIL#1

Lab File Name: O'724aO05.d

Cal-cAmnt NomAmnt TD

WAlvloil (C24-C38)
AKL03 (C2s-C35)
oR MOrL(C28-C40)
CRUDE (To1-Ca0)
n-Triacontane

63]-4654
5495001
49]-2252
7 450502

82L020

489.3
597.1
6s0 .4

eB6. s 
I

42 .5

500
500
500soo 

I

45

-2.t
a9 .4
30.1

e7.3 
I

| -u''

* Surrogate areas are subtracted from range areas
a ?D outside QC limits

pl- of 1- FORM VII-Diesel_



'7a
DTESEIJ CONTINUING CALIBRATION VERIFICATION

Lab Name: AIiTALYTICAI-, RESOURCES, INC.

ICal Date: l-3 -APR -201"3

CCaI Date z 24-,JUL-2013

Analysis Time z L'7 246

Instrument: FID4A.I

Diesel Range Area*

Client: GeoEngineers

Project: Former Irondale Iro
SDG No.: WXBO

Lab ID: DIESEL#2

Lab File Name: 0724aO21,.d

CalcAmnt NomAmnt TD

WADies (Ct2-C24)
AKl_02 (Ct_0-C2s)
NASDies (C10-C24 )
Terphenyl
creos (c1-2-c22)

3838420
4527463
4512945

91,3225
37 0897 6

264.5
263 .0
228 .8

47 .4
L699.9

250
250
250

45
250

5.8
5.2

-8.5
5.2

580.0 l<-

* Surrogate areas are subtracted from range areasa ?D outside QC limits

pl- of 1 FORM VII-Diesel

rr! * ,-3r+! :!Ji kgt H a cPr" t'-*,



7a
MOTOR OTL CONTINUING CALIBRATION VERIFICATION

Lab Name: AI\trALYTICAI-, RESOURCES, INC.

ICal Date z 2}-tvlAy- 2Ot3

CCal Date z 24-JIJL-20I3

Analysis Time: 18:06

Instrument: FID4A. I

M.oi1 Range Area*

C1ient: GeoEngineers

Project: Former Irondale Iro
SDG No.: WX80

Lab ID: MOIL#2

Lab File Name: O724aO22.d

CalcAmnt NomAmnt ?D

WAIvIoil (C24-C38)
AK103 (C2s-C36)
oR MOrIJ (C28-C40)
CRUDE (To1-c40)
n-Triacontane

6t_89090
s33 9099
47 460L7
7233226

840267

479 .6
580.2
628 .4

es7 .7 
|

43 .5

500
500
s00soo 

I

45

-4.L
1_6.0
25.7

e]_. s 
I

| 
-''n '

* Surrogate areas are subtracted from
a ?D outside QC l_imits

range areas

pl- of 1- FORM VII-Diesel

e4s a e\?"f :



8
TPH AIiIALYTICAL

Lab Name: ANALYTICAL RESOURCES INC

SDG No.: hfx80

Instrument ID: FID4A

SEQUENCE

ClienI: GEOENGINEERS

Project: FORMER IRONDALE IRON & STEEL

GC Column: RTX-1

THE AI{ALYTICAL SEQUENCE OF BLANKS, SAMPLES, AI{D STANDARDS,
IS GIVEN BEI-IOW:

TERPH z 6 .25 TRIAC: 9 .L6

01
o2
03
o4
05
05
o7
08
09
l_0
t_ 1_

L2
13
t4
L5
L6
L7
1_8

L9
20
21,
22
23
24
25

SAIvIPLE NO.

zzzzz

zzzzz
FORMER IROND
FORMER IROND
zzzzz
wx8oMBw1
WXSOLCSWI.
WXSOLCSDW1
MWos-130716
MWo5 - l_3 0716
MW07-13071 6
MWo8-1_3071_5
MWo9 -t3071-6
MWo6 - 13 071_5 -
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
FORMER IROND
FORMER IROND
zzzzz
zzzzz
zzzzz

LAB
SAIyIPIJE ID

zzzzz
RT0724
zzzzz
DIESEI-,#1
MOIL#1-
zzzzz
WX8OMBW1
WXSOLCSWl
wxS0LcsDwl
WXSOA
WXBOB
wx80c
vtx80D
WXBOE
WXSOF
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
DIESEL#2
MOIL#2
zzzzz
zzzzz
zzzzz

DATE
ANALYZED

07/24/L3
07/24/1,3
07/24/13
07 /24/1,3
07/24/L3
07/24/L3
07/24/L3
07 /24/1"3
07 /24/L3
07/24/13
o7/24/1,3
07 /24/1,3
07/24/1,3
07 /24/L3
07/24/1.3
07 /24/1,3
07 /24/1,3
07 /24/t3
07/24/13
07 /21/1,3
07 /24/t3
07/24/a3
o7 /24/L3
07/24/13
07 / 21/ 1,3

AI{ALYZED

081_7
083 7
0857
0918
093 8
1,238
]-258
13 18
l-339
13 59
]-420
]-44L
1501_
r522
]-542
16 03
1-623
]-644
L7 04
L725
L746
1_806
1827
184 8
1_9 1_0

RT#
6.26
6.2s
6.26
6.26
6.24
6.26
6.25
6.25
6.26
6.25
6.2s
6.25
6.25
6.25
6.25
6.2s
6.26
6.2s
6.25
6.25
6.26
6.24
6.26

TRIAC
RT#

9.18
9.16
9.1,6
9.L4
9. 1-5
9.1-9
9.L7
9.L6
9.L6
9.t6
9. 1_5

9.L7
9.1-5
9.L6
9.1_5
9.14
9.15
9.L4
9. 1_5

9.L4
9.1,4
9. 1_5

9.L6

TERPH = o-terph
TRIAC = Triacon Surr
* Values outside of QC

QC(+/'
(+/ -

Iimits.

LIMITS
O. 05 MINUTES)
O. 05 MINUTES)

page 1 of 1-

FORM VIII TPH

!:rd!H _& d-g ?n , *-€J€J*Ei



'JuL 25 09:18 2013 cserw3: /chem3 /fj-daa.i/2oL30520.b/o8. L page 1

I
TPH ANALYTICAL

Lab Name: ANALYTICAIJ RESOURCES INC

SDG No.: WX80

Instrument ID: FID4A

SAIvIPIJE NO.

SEQUENCE

Client: GeoEngineers

Project: Former Irondale
GC Co1umn: RTX- 1-

Iron and Ste

TR

AT]AIJYTICAL SEQUENCE OF BIJANKS, SAMPLES, AIVD STANDARDS,
IS GIVEN BELOW:

TERPH: 5 .72 TRIAC: 8.54

LIENT

0L
o2
03
o4
05
06
o7
08
09
1_0

t_1
L2
l-3
L4
1_5

1"6
L7
l_8
1,9
20
2t
22

SAMPLE ID

RINSE
RINSE
RINSE
RINSE
RTo520
r8052 0
DIESEL#].
MOIL#1
RINSE
MINSP 50
MINSP 1-OO
MINSP 250
MINSP 5OO
MINSP 1-OOO
M]NSP 2500
MOrL 1_00
MOIL 250
MOIL 5OO
MOrL 1000
MOrL 2500
MOrL 5000
MOIL ICV 5OO

ANALYZED

os/20/13
os/20/13
05/20/L3
05/20/13
0s/20/13
os/20/t3
os/20/L3
os /20 / L3
os /20 / L3
os/20/L3
os/20/t3
os/20/13
os/20/1,3
0s/20/1,3
05 /20 / 13
os /20 / L3
os /20 / t3
os/20/t3
os/20/1,3
0s/20/1,3
os/20/L3
05 /20 / L3

TTME
A}TAIJYZED

11_00
LL2O
LL41,
1"202
L223
1244
13 05
L325
1-528
L549
16 09
163 0
1_651
tTLt
L732
L753
l_ 813
L834
1855
191_5
L936
1-956

RT#
5.79*
5.77*
5.77*
5.77*
5.72
5 .71,
5.72
5.73
5.72
5.7L
5.71,
5.72
5.73
5.74
5.76
5.7L
5.71,
5.71,
5.71
5.71,
5.71,
5.74

RT
========

8.51*
9.60*
8.63*
8.60*
8.54
8.54
8.52
8.54
8.55
8.53
8.52
8.s5
8. 54
8. s6
B.5s
8.53
8 .54
8 .54
8 .56
8.58
8.61_*
8 .54

TERPH = o-terph
TRfAC = Triacon Surr
* Values outside of eC

QC(+/- o(*/- o

limits.

LTMITS
.05 MINUTES)
.05 MINUTES)

F;:F:{:}Yls u:r{jt<5=i -:



.fur 25 09:L2 2OL3 cserv3 : /chem3 /fidaa.i/201,3041_3 .b/08.1_ page 1

8
TPH ANALYTICAL

LAb NAMC: AIitrAI-TYTICAI, RESOURCES INC

SDG No.: hfx80

INsIrument ID: FID4A

SEQUENCE

Client: GeoEngineers

Project: Former frondale Iron and Ste

GC Column: RTX- 1-

AIiIAIJYTICAIJ SEQUENCE OF BLANKS, SAI,IPLES, AND STANDARDS,
IS GIVEN BEI.IOW:

I

TERPH: 5.86 TRfAC: 8.70 |

01
o2
03
o4
05
06
07
08
09
10
t-1
L2
1_3

L4
15
L6
L7
l_8
l_9

SAI\,IPIJE NO. SAIqPIJE ID

RINSE
RT041_3
IB04l_3
DIESEL#1
MOII,#1-
DIESEIJ5 O

DIESELlOO
DIESEL25O
DIESEL5OO
DIESEIJl-OOO
DIESEL25OO
DIESELICV25O
MOrLl_00
MOIL25O
MOILsOO
MOILl-000
MOIL2500
MOIL5000
MOILICV5OO

ANAIJYZED

04/1-3/13
04/]-3/t3
o4/L3/L3
04/]-3/t3
04/L3/L3
04/1,3/13
04/a3/L3
o4/t3/1,3
04/L3/L3
04/L3/L3
04/L3/t3
04/L3/L3
04/L3/13
04/L3/13
o4/1,3/13
04/13/13
04/13/!3
04/L3/L3
o4/L3/13

TIME
ANALYZED

o947
1007
]-027
1,047
LLOT
l_153
1,21,3
1-234
L254
131_5
1_335
13 55
r4t6
L436
I457
a517
1_53I
r_558
t6L9

RT#

5. 87
5. 86
5. 86
5.87
5. 85
5.86
5 .86
5 .87
5 .87
5 .88
5.90
s. 86
s. 90
s.90
5.90
5 .90
s .90
5.90
5.90

TRTAC
RT#

8.70
8.70
8.69
8.69
8 .69
8.71-
8.71
8.71
8.71
8.71
8.70
8.70
8 .67
8.68
8.68
8. 70
8.72
8.75
8.68

TERPH = o-terph
TRIAC = Triacon Surr
* Values outside of eC limits.

QC LTMTTS(*/- o.os MTNUTEs)
(*/ - o. os MTNUTEs)

Bl! -5: S=nd!' ggF'ia'*"5Ytft



Metals Analysis
Report and Summary QC Forms

ARI Job ID: WX80

! EtFfrJ*- | 3-SffiS*-'tffi!*F4GW , q+Elg!qE-=



Cover Page
INORGAI{IC A}IATYSIS DATA PACKAGE

CLIENT: Geoengj-neers

PROJECT: Former Irondale Iron
SDG: WX80

CLIENT ID ARI LIMSI ID REPREPARI ID

MWO5-130716

Mwo5-l-3 0716D

MWO5-l-3 07165

MWo 5-13 07 1 6

MWo7-13071.6

Mwo8-130716

Mwo9-l-30716

MWo9-130716-DUP

swo1-130716

swo2-130716

swO3-130?r-6

swo2 -1307 1 6-DUP

PBW

LCSW

v{x8 0A

WX8 OADUP

WX8 OASPK

v{x80B

WX8 OC

WXSOD

WX8 OE

WXSOG

WX8 OH

wx80r

wx80.I

WXSOK

WXSOMBl

WX8 OMB],SPK

13 - 1514 0

13 - 1514 0

13-151-40

1J--L5I'II

13-1.5L42

I.J_If,IqJ

13 - 1514 4

IJ-I5Iqb

13-l-51.47

13 - 1514 8

13-1s149

1.3-L5l-50

13 - 1515 0

-l'J-I5-L5U

Were ICP interefement correctj-ons applied ?

Were ICP background corrections appJ-ied ?

If yes - were raw data generated before
application of background corrections ?

Comments:

Yes/No YES

Yes/No YES

Yes/No No

THIS DATA PAC REVIEWED AND AUTHORIZED FOR RELEASE BY:

Name: Jay Kuhn

Titl-e: Inorganics Director

Signature:

COVER PAGE

.: -lij;ta.ra, r d'sas:q-j_s---d
E_{.! ji+:9,€-_" r:r{iK5 q Y!



INORGAI{ICS AI{AI.YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: WX80A
LIMS ID:13-15140
Matrix: Water
Data Refease AuthoriLed:
Reported: 01 /25/L3

irsbfisr!@
INCORPORATED

Sample ID: ldVI05-130716
SEMPLE

QC Report No: WX8O-Geoengineers
Project: Former Irondal-e lron & Steel- Pl-ant

o542-042-02
Date Sampled: 07 /16/L3

Date Received: 01 /I7 /13

Prep Prep Analysis Analysis
Meth Date Method Date C,AS Nr:nber Analyte RL 1u1gt/L A

200.8 01/1,8/1,3 200.8 01/24/1,3 7440-50-8 Copper
200.8 07/1.8/13 200.8 O7/24/13 744O-O2-O Nicke1

U-Analyte undetected at given RL
RL-Reporting Limit

0.5 0.9
0.5 4.6

FORX"!-I
lt E _= -- i-+ -r*-+ " ; aL i** e g '*a- ;
L:j jts*-=F-n^: qlF--j$E,R f -E



INORGAI{ICS AI.IAI,YSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample fD: WX80B
LIMS ID:13-15141
Matrix: Water
Data Refease Authorized:
Reported: 07 /25/73

Arstils*@
INCORPORATED

Sanple ID: t{d06-130715
SAMPI.E

QC Report No: WX80-Geoengi-neers
Project: Former Irondale Iron & Steel- Pfant

o542-042-02
Date Sampled: O7 /16/I3

Date Received: 0'7 /11 /1,3

i
/

VM
tt

Prep Pr€p Analyais AnalYsis
Meth Date Method Date CAS Nunber Anal.yte RL Vgt/L A

200.8 07/18/13 200.8 07/24/\3 7440-s0-8 Copper
200.8 01 /I8/13 200.8 07 /24/73 744O-O2-O Nickel

U-Analyte undetected at given RL
Rl-Reporting Limit

0.5 0.6
0.5 4.9

FORM-I
'!rl4a{}ryj TisJ:d--n { qa



INORGAI{ICS AIiIAIYSTS DATA SHEET
DISSOLVED METAI.S
Page 1 of 1

Lab Sample fD: WX80C
LIMS ID z 1.3-1.51.42
Matrix: Water
Data Refease Authorized:
Reported: O7 /25/L3

trssfisrb@
INCORPORATED

Sarnple ID: MIIOT-130716
SAIVIPLE

QC Report No: WX80-Geoengineers
Project: Former lrondal-e Iron & Steel- Plant

o542-O42-02
Date Sampled: 07 /1.6/1.3

Date Received: 01 /1'7 /13

Prep Prep Analysis Analysie
Meth Date Method Date CAS Nunber Anal.yte RL 1u'gt/L A

200.8 07 /18/13 200.8 07 /24/1,3 7440-50-8 Copper
200.8 01/I8/13 200.8 01/24/13 744O-O2-O Nickel

U-Analyte undetected at glven RL
RL-Reporting Limit

0.5 0.5 u
0.5 2.7

FORM-I
qdr,*.,rqHq #Bwlv! E .ry



INORGANTCS ANAIYSIS DATA SITEET
DISSOLVED METAIS
Paqe 1 of 1

Lab Sample fD: WX80D
LIMS ID:13-15143
Matrix: Water
Data Rel-ease Authorized:
Reportedz 07 /25/13

ir3if;srb@
INCORPOR'TTED

Sample ID: tfl08-130716
SA!!PLE

QC Report No: WX80-Geoengi-neers
Project: Former Irondale Iron & Steel- Pl-ant

0542-042-02
Date Sampled: 01 /16/I3

Date Recei-ved: 07 /17 /13

Prep Prep Analysis Analyeis
lteth Date l{ethod Date CAS Nr:nber Analyte RJ, 1u1gt/L A

200.8 01/L8/13 200.8 01/24/1'3 7440-50-8 Copper
200.8 01/L8/13 200.8 01/24/13 744O-O2-O Nicke].

U-AnaIyte undetected at given RL
Rl-Reporting Limit

0.5 0.9
0.5 4.4

FORX"!-I
- -r.€i -,-",,*i e g?=%,ii? *; E :

\r*.c^r*:}s{} €FE:rer I -



INORGAI.IICS ANAIYSIS DATA SHEET
DISSOLVED METALS
Paqe 1 of 1

Lab Sanple ID: WX80E
LIMS ID:13-15144
Matrix: Water
Data Rel-ease Authorized
Reported: 01 /25/13

axs5fisrb@
INCORPORATED

SaupJ-e ID : l{IY09-130715
SAI4PLE

QC Report No: WX8O-Geoengineers
Project: Former frondafe lron & Steel Plant

o542-042-02
Date Sampled: 07 /1,6/13

Date Received: 07 /1"1 /L3

Prep Prep Analysis Analyeis
Metlr Date Method Date CAS Nunber Analyte RL ]u'gt/L A

200.8 07/L8/13 200.8 07/24/13 7440-50-8 Copper 2 7

200.8 07 /t8/1,3 200.8 O7 /24/13 744O-O2-O Nickel 2 77

U-Analyte undetected at given RL
Rl-Reporting Limj-t

FORM-I
i :i!,t+"r-ri5 r fE-*jG--!-
tj:ilq{:!q}s H}W*.sq: g --



INORGAI.IICS ATiIALYSIS DATA SIIEET
DTSSOL\IED METAI,S
Page 1 of 1

Lab Sample ID: WX80G
LIMS ID:13-15146
Matrix: Water
Data Rel-ease Authorize
Reported: 07/25/13

ils:fiStb@
INCORPORATED

SampJ-e ID : l{tfO9-130716-DUP
SAIVIPLE

QC Report No: WX8O-Geoengineers
Project: Former lrondal-e lron & Steel- Plant

os42-o42-02
Date Sampled: 01 /L6/13

Date Received: 0'7 /1,'7 /13

Prep Prep Analyeie Analysis
Meth Date l{ethod Date CAS Nnnber Analyte RL 1u'gt/L O

200.8 01/1,8/1,3 200.8 01 /24/13 7440-50-8 Copper 2 7

200.8 07/I8/I3 200.8 01/24/13 744O-O2-O Nickel 2 76

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-T



:///

J YUT

tt t
tt

Prep Prep Analyeis Anal.ysis
Meth Date Method Date CAS Nnnber Analyte RJ, ]u'gt/L A

INORGAI{ICS AIIAI.YSIS DATA SHEET
DISSOLVED METAIS
Paoe l. or t

Lab Sample ID: WX80H
LIMS ID:13-15147
Matrix: Water
Data Release Authori-zed
Reported: 01 / 25 / 1,3

trsifis*@
INCORPORATED

Sauple ID: Sw01-130716
SAMPI,E

QC Report No: WX8O-Geoengineers
Project: Former Irondal-e lron & Steel Pl-ant

0542-042-02
Date Sampled: O7 /76/13

Date Received: 01 /11 /13

200.8 07 /I8/13 200.8 01 /24/1'3 7440-50-8 Copper
200.8 01/L8/13 200.8 01/24/13 7440-O2-O Nickel

U-Analyte undetected at given RL
Rl-Reporting Limit

0.5 L.4
0.5 4.8

FORM-I
, J ! f ;a 'rS. - f* fA rf?' '-F -_-7
uJ.sL.{:i!r'-3 "€:FgJq} I i



INORGA}JICS ATiIAIYSIS DATA STIEET
DISSOLVED METALS
Page 1 of 1

Lab Samp1e ID: WX80I
LIMS ID:13-15148
Matrix: Water
Data Rel-ease Authorize
Reported: 01 /25/L3

fiIsbff:*@
INCORPORATED

Sanp1e ID: Sw02-130716
SAMPLE

QC Report No: WX8O-Geoengineers
Project: Former Irondale lron & Steel Pfant

0542-042-02
Date Sampled: 01 /16/13

Date Received: 07 /17 /13

Prep Prep Analysis Analyeis
l'leth Date Method Date CAS Nunber Analyte Rt 1u5t/L a

200.8 01/1,8/13 200.8 07/24/1,3 7440-50-8 Copper
200.8 01/1.8/13 200.8 01/24/1,3 744O-O2-O Nickel

U-Analyte undetected at given RL
RL-Reporting Limit

510
5 16

FORM-I



INORGAI{ICS A}IALYSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample f D: WX80.l
LIMS ID: 13-1514 9
Matrix: Water
Data Release Authorized:
Reported: 07 /25/13

Arssfisrb@
INCORPORATED

Sample ID: SW03-130715
SAMPLE

QC Report No: WX80-Geoengineers
Project: Former lrondale lron & Steel- Pl-ant

o542-042-02
Date Sampled: 07 /16/1,3

Date Received: 07 /I7 /73

Prep Prep Analysis Analysis
ldeth Date Method Date CAS Nunber Analyte RL lpgt/L A

200.8 07 /18/13 200.8 07 /24/13 7440-50-8 Copper 5 9

20O.8 01/1-8/1,3 200.8 O7/24/!3 744O-O2-O Nicke]- 5 16

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-T
i ; Li -4 ;! --i. i5"i% *#+-'+

r"$.$:.*L-q:!!3i '{Siffj€J I i=



INORGANICS ANAIYSIS DATA SHEET
DISSOL\IED METALS
Page 1 of 1

Lab Sample ID: WX80K
LIMS ID:13-15150
Matrix: Water
Data Refease Authori-zed:
Reported: 07 /25/13

ANALyrrcAr A
RESOURCEiV
INCORPORATED

Sauple ID: SW02-130715-DUP
SAMPLE

QC Report No: WXSO-Geoengineers
Project: Former lrondale Iron 5, Steel- Plant

0542-O42-02
Date Sampled: 01 /16/1.3

Date Received: O7 /17 /13

Prep Prep Arralysis Analysis
Meth Date t'lethod Date CAS Nunber Analyte RL Vgt/L A

200.8 01/78/I3 200.8 01/24/I3 7440-50-8 Copper
200.8 01/1,8/1,3 200.8 07/24/13 744O-O2-O Nicke1

U-Analyte undetected at given RL
RL-Reporting Limit

513
5 16

FORtvI-I



INORGAI{ICS A}IALYSIS DATA SHEET
DISSOLVED METAI.S
Page 1 of 1

Lab Sampl-e ID: WX80A
LIMS ID:13-15140
Matrix: Water
Data ReLease Authorized:
Reported: 07 /25/13

irsifisrb@
INCORPORATED

SanpJ.e ID: lfl05-130716
MATRIX SPIKE

QC Report No: WX8O-Geoengineers
Project: Former lrondale Iron & Steel- Pl-ant

o542-042-02
Date Sampled: 01 /1,6/1,3

Date Received: O7 /1,7 /I3

I''ATRIX SPIKE QUAI.ITY CONTROL REPORT

Analyeis Spike t
Analyte l4ethod Sanple Spike Added Recovery A

Copper 200. 8 0. 9 23.8 25.O 91. 68

Nickel 200.8 4.6 27.0 25.0 89.6t

Reported in pg/L

N-Controf Li-mit Not Met
H-? Recovery Not AppJ-icable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits z 15-125Z

FORM-V



INORGAI{ICS A}IAIYSIS DATA SHEET
DISSOLVED METAI.S
Page 1 of 1

Lab Sample ID: WX80A
LIMS ID:13-15140
Matrix: Viater
Data Rel-ease Authori-zed:
Reportedz 07 /25/L3

firsiilsrb@
INCORPORATED

Sample ID : t'tlf05-130716
DUPI,ICATE

QC Report No: WX80-Geoengineers
Project: Former Irondale Iron & Steel- Pl-ant

o542-042-02
Date Sampled: 07 /1.6/13

Date Recei-ved: 07 /I7 /73

MATRIX DUPLICATE QUALITY CONTROI, REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Liuit O

Copper 200.8 0.9 1.0 10.5? +/- O.5 L

Nickel- 200.8 4.6 4.1 2.22 +/- 202

Reported in pgll,

*-Control Limit Not Met
L-RPD Inval-id, Limit : Detection Limit

FORM-VI
"da--f:-.T?-$j eeglYJ== E:



irssfisab@
INCORPORATED

INORGAI{ICS A}.IAIYSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab Sample ID: WXSOLCS
LIMS ID:13-15150
Matrix: Water
Data Rel-ease Authorized:
Reported: 07 /25/L3

Analyte
Arralyeis
ldethod

Sample ID: LAB CONIROL

QC Report No: WX8O-Geoengineers
Project: Former Irondale lron & Steel- Pl-ant

0542-042-02
Date Sampled: NA

Date Received: NA

BI,AI.IK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike
Added

t
Recoveelz A

Copper
Nickel-

Reported in pgll,

N-Controf Iimit not met
Control Limits: 80-120?

200.8
200.8

25.1
z5-),

z3-u
25.O

1038
1008

FORI'{-VII



INORGAI.IICS AIIAIYSIS DATA SIIEET
DISSOLVED METAI.S
Paqe 1 of 1

Lab Sample ID: WX8OMB
LIMS ID:13-l-5150
Matrix: Water
Data Release Authorized:
Reported:. 01 /25/L3

ANALyrrcAr A
RESOURCEdg
INCORPORATED

Sample ID: METHOD BLA\IK

QC Report No: WX80-Geoengineers
Project: Former Irondafe Iron & Steef Pl-ant

0542-O42-O2
Date Sampled: NA

Date Received: NA

Prep Pr€p Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL Vg/L A

200.8 07/18/13 200.8 01/24/13 7440-50-8 Copper
200.8 01 /I8 /13 200.8 01 /24 /13 1 440-O2-O Nickef

U-Analyte undetected at given RL
Rl-Reporting Limit

0.5 0.5 u
0.5 0.5 u

FORM-I
; !.! .i f-ir .ftr r ';"":1 -j ,1, =*E E- : +
e_}!€ 1! qlEjs Kiqli*i{!! "-r:x
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IDLs and ICP
Linear Rangles

CLIENT: Geoengineers

PROJECT: Former Irondafe lron
SDG: WX80

tr3bils*@
INCORPORATED

UNITS z ug/L

Cl'A
AT{AI,ITE EL METE INSTRT,MENT IB\IEIJENIII BACK- CI,P RI, RL ICP I,INEAR ICP IJR

(D!} GROT,ND CRDI, DATE R]AT{GE (ugll,) DATE

Copper CU PMS PE ELAN 6000 MS 0.00

Nickel NI PMS PE ELAN 6000 MS 0.00

25 0.s 4/L/20).2

40 0.s 4/r/20r2

FOR!{ X/Xrr



Preparation Log

CLIENT: Geoengineers

PROJECT: Former Irondale lron
SDG: WX80

tr3bilst!@
INCORPORATED

ANALYSIS METHOD: PMS

ARI PREP CODE: REN

PREPDATE z 7 /18/2013

CI.IENT ID
INITIAL

VOLI,ME (t[L)
FINAT VOLI'ME

(nL)ARI ID !633 (g)

MWO5-130716

MWo5-130716D

Mwo5-1307 l- 6S

MWo 6-13 07 1 6

MWo7-130716

Mvro8-130716

Mwo9-130716

MWo 9-1307 l- 6-DUP

swo1- 13 07l, 6

swo2-t-30716
sv{o3-130716
swo2-130716-DUP
PBW

LCS!V

wx8 0A

WX8 OADUP

WX8 OASPK

wx8 0B

wx8 0c

wx8 0D

WX8 OE

WX8 OG

wx8 0H

WX8 OI

v{x8 0J
wx80K

wxSoMBL

vf,x8oMB1SPK

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

s0.0
50.0

s0.0
50.0
50.0
s0.0
50.0
s0.0
50.0
50.0
s0.0
50.0
50.0

25.O

25.0
25.0
za -u

z).u
25.O

25.0
25.0
25.O
25.0
25.0
25.0
25.0
z3 . u

FORI'! XIII
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 File No. 0504-042-02 

APPENDIX C 
REPORT LIMITATIONS AND GUIDELINES FOR USE1 

This Appendix provides information to help you manage your risks with respect to the use of this report. 

Read These Provisions Closely 

Some clients, design professionals and contractors may not recognize that the geoscience practices 
(geotechnical engineering, geology and environmental science) are far less exact than other engineering 
and natural science disciplines.  This lack of understanding can create unrealistic expectations that could 
lead to disappointments, claims and disputes.  GeoEngineers includes these explanatory “limitations” 
provisions in our reports to help reduce such risks.  Please confer with GeoEngineers if you are unclear how 
these “Report Limitations and Guidelines for Use” apply to your project or site. 

Environmental Services Are Performed For Specific Purposes, Persons And Projects 

This report has been prepared for the exclusive use by the Washington Department of Ecology.  This report 
is not intended for use by others, and the information contained herein is not applicable to other sites. 

GeoEngineers structures our services to meet the specific needs of our clients.  For example, an 
environmental site assessment study conducted for a property owner may not fulfill the needs of a 
prospective purchaser of the same property.  Because each environmental study is unique, each 
environmental report is unique, prepared solely for the specific client and project site. This report should 
not be applied for any purpose or project except the one originally contemplated. 

This Environmental Report Is Based On A Unique Set Of Project-Specific Factors 

This report has been prepared for the former Irondale Iron and Steel Plant site at the intersection of East 
Moore Street and 1st Avenue in Irondale, Washington.  GeoEngineers considered a number of unique, 
project-specific factors when establishing the scope of services for this project and report.  Unless 
GeoEngineers specifically indicates otherwise, do not rely on this report if it was: 

■ not prepared for you, 

■ not prepared for your project, 

■ not prepared for the specific site explored, or 

■ completed before important project changes were made. 

If important changes are made after the date of this report, GeoEngineers should be given the opportunity 
to review our interpretations and recommendations and provide written modifications or confirmation, as 
appropriate. 

                                                            

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.  
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Reliance Conditions For Third Parties 

No other party may rely on the product of our services unless we agree in advance and in writing to such 
reliance.  This is to provide our firm with reasonable protection against open-ended liability claims by third 
parties with whom there would otherwise be no contractual limits to their actions.  Within the limitations of 
scope, schedule and budget, our services have been executed in accordance with our Agreement with the 
Client and generally accepted environmental practices in this area at the time this report was prepared. 

Environmental Regulations Are Always Evolving  

Some substances may be present in the site vicinity in quantities or under conditions that may have led, or 
may lead, to contamination of the subject site, but are not included in current local, state or federal 
regulatory definitions of hazardous substances or do not otherwise present current potential liability.  
GeoEngineers cannot be responsible if the standards for appropriate inquiry, or regulatory definitions of 
hazardous substance change, or if more stringent environmental standards are developed in the future. 

Uncertainty May Remain Even After This Study Is Completed  

No environmental assessment can wholly eliminate uncertainty regarding the potential for contamination 
in connection with a property.  Our interpretation of subsurface conditions in this study is based on field 
observations and chemical analytical data from widely-spaced sampling locations.  It is always possible that 
contamination exists in areas that were not explored, sampled or analyzed. 

Subsurface Conditions Can Change 

This environmental report is based on conditions that existed at the time the study was performed.  The 
findings and conclusions of this report may be affected by the passage of time, by manmade events such 
as construction on or adjacent to the site, by new releases of hazardous substances, or by natural events 
such as floods, earthquakes, slope instability or groundwater fluctuations.  Always contact GeoEngineers 
before applying this report to determine if it is still applicable. 

Soil And Groundwater End Use 

The cleanup levels referenced in this report are site- and situation-specific.  The cleanup levels may not be 
applicable for other sites or for other on-site uses of the affected media (soil and/or groundwater).  Note 
that hazardous substances may be present in some of the site soil and/or groundwater at detectable 
concentrations that are less than the referenced cleanup levels.  GeoEngineers should be contacted prior 
to the export of soil or groundwater from the subject site or reuse of the affected media on site to evaluate 
the potential for associated environmental liabilities. We cannot be responsible for potential environmental 
liability arising out of the transfer of soil and/or groundwater from the subject site to another location or its 
reuse on site in instances that we were not aware of or could not control. 

Most Environmental Findings Are Professional Opinions 

Our interpretations of subsurface conditions are based on field observations and chemical analytical data 
from widely spaced sampling locations at the site.  Site exploration identifies subsurface conditions only at 
those points where subsurface tests are conducted or samples are taken.  GeoEngineers reviewed field 
and laboratory data and then applied our professional judgment to render an opinion about subsurface 
conditions throughout the site.  Actual subsurface conditions may differ – sometimes significantly – from 
those indicated in this report.  Our report, conclusions and interpretations should not be construed as a 
warranty of the subsurface conditions. 
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