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INTRODUCTION 

This report summarizes the results of the April 2013 quarterly groundwater monitoring event (Round 2) 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. 

Our specific scope of services 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. 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 by EPA Method 200.8.  
Ecology determined that the dissolved cPAH analyses was not required based on the chemical 
analytical results of January 2013 groundwater monitoring event. 
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4. 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 April 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 April 10, 2013.  Groundwater depths ranged from 
approximately 3 to 5.5 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 (near MW-8 and MW-9).  The 
groundwater flow direction beneath the site based on April 2013 groundwater levels 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. 

■ Diesel- and Heavy Oil-range hydrocarbons were not detected in the samples obtained from MW-5, 
MW-6, MW-8, and MW-9.  Diesel-range hydrocarbons were detected at a concentration less than the 
site-specific cleanup level in the sample obtained from monitoring well MW-7.  Heavy oil-range 
hydrocarbons were not detected in MW-7.  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 was 
detected in MW-5, MW-7, and MW-8 at concentrations less than the site-specific cleanup level.  
Dissolved copper was not detected in MW-6. 
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■ Dissolved nickel was detected in the sample from MW-9 at a concentration (10 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. 

■ cPAH constituents were not detected in any of the groundwater samples. 

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 April 2013 sampling event were 
analyzed for diesel- and heavy oil-range hydrocarbons, cPAHs, and dissolved copper and dissolved nickel.  
Results for April 2013 (Round 2) were generally consistent with those from January 2013 (Round 1).  
Dissolved copper and nickel were the only constituents that exceeded site specific cleanup levels 
(MW-9 only, for both Rounds).  The other constituents either were not detected or were detected at 
concentrations less than the site-specific cleanup levels. 

The April 2013 groundwater monitoring event is the second of the four planned quarterly groundwater 
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 1 1/4/2013 3.23 13.81

Round 2 4/10/2013 3.16 13.88

Round 1 1/4/2013 5.08 10.90

Round 2 4/10/2013 5.06 10.92

Round 1 1/4/2013 4.00 7.93

Round 2 4/10/2013 4.68 7.25

Round 1 1/4/2013 4.83 6.94

Round 2 4/10/2013 5.52 6.25

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
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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

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

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

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

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

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 are shown in Figure 2.
3Petroleum Hydrocarbons analyzed using NWTPH-Dx.

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

7Site-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.

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 Level7

Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs)4

Groundwater Sample 

Identification2
Sample 

Date

Petroleum 

Hydrocarbons3 

Dissolved 

Metals5

MW06-1301046

MW07-130104

MW08-130104

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

File No. 0504-042-02
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2. This drawing is for information purposes. It is intended to assist in 
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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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Figure 2

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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Groundwater Elevation Contours
Former Irondale Iron and Steel Plant
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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.

Reference: Aerial photo (July 2013) from Google Earth Pro.
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 File No. 0504-042-02 

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 April 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 

Investigative Wastes 

Purged groundwater (approximately 3 gallons) removed from the monitoring well casings on April 10, 2013 
prior to collecting groundwater samples 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 April 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 2) 

File: 0504-042-02 

Date: June 21, 2013 

Lab Report: WL62 (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 five 
groundwater samples obtained from the Post-Construction Quarterly Groundwater Monitoring Event (Round 2) 
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). 

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 
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receipt forms, as the samples were transported to the laboratory at the appropriate temperatures of between 
2 and 6 degrees Celsius.  

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 
recoveries for field samples were within the laboratory control limits.      

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) 
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 
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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:  

■ MW06-130410/MW06-130410-DUP and MW09-130410/MW09-130410-DUP  

The RPD/absolute difference value 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.  Precision was 
acceptable, as demonstrated by the field duplicate, laboratory duplicate, LCS/LCSD and MS/MSD RPD and 
absolute difference values.  

Based on the data quality review, it is our opinion that the analytical data, including data qualified as noted 
above, are of acceptable quality for their intended use.  
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aD 
Analytical Chemists and Consultants

April 25, 2013

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

RE: Client Project: Former lrondale lron & Steel Plant, 0542-042-01
ARI Job No.: WL62

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,

Project Manager
(206) 695-6214
cheron neo@arilabg. com
wwry.Adlabs.com

cc: eFile: WL62

Enclosures

Pase 1 of ii}
4611 South 134th Place, Suite',l00. TukwilaWA9B168.206-695-6200.206-695-6201 fax



Chain of Custody Documentation

ARI Job ID: WL62
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JD Analytical Resources, lncorporated

a, Analytical Clremists and Consultants Cooler Receipt Forlr
Ge, (on 

^, r-n 7 ro^d u le 51.'*

YES

tr<
tEd

&
NO

NO

y.n {
Project Name:ARI Client;

COC No(s)

Assisned ARt Job no; Lu Lb2
Preliminary Examination Phase:

Cooler Accepted by

Delivered by: Fed-Ex UPS CourierOD (F3;9*. other

Tracking No: @)

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler? ...

Were custody papets properly filled out (ink, signed, etc.) .........

Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemistry).,....

tf cooler temperature is out of compliance t\Nltorm 00070F

Date: 11" t t-4l ry Time;

Temp Gun lD#

tT rli

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? . .. Bubble Wra

Was sufficient ice used (if appropriate)? .....,......

Were all boftles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Was Sample Split by ARI : C,

Gel Packs Baggies Foam Block Paper

NA

NA

a

CNO

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Werea|lbott|esusedcorrectfortherequestedana|yses?

Do any of the analyses (botttes) require preservation? (atiach preservation sheet, excluding VOCs)..

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle?

Date VOC Trio Blank was made at AR|,......

NO

Q9
NO

NO

@
NO

NO

NO

NO

NO

a
Date/Time: Equipment

Samples Logged by:
. r l.-o.", 4 [tt I 1.3 ri^", /440

* Notify Projecl Manager of discrepancies or concems n

YES
Other:

@
YES

G
G
YES

Gs
affi
@
YES6

Split by:

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

Additional Notes, Discrepancies, & Resolutions:
ma-00,*t satil1*Ou( haS 4 futllzs : 4,5a0mt amb!,(S

Bv: 
^/ 

Date: a(ttln
peiibustrss' 

I fa[ffi*ffiffiffi;l
.,T.r ll 

" 
";^"b 

I

Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"

0016F
3t2t1Q

Revision 014

4*$[*#ff : #m##c€

Cooler Receiot Form
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Case Narrative, Data Qualifi ers, Control Limits

ARI Job ID: WL62
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ANALYTIGAL
RESOURCES
INCORPORATED

Case Narrative

Client: GeoEngineers, Inc.
Project: Former lrondale Iron & Steel Plantr0542-042-01
ARI Job No.: WL62

Sample Receipt

Seven water samples were received on April ll,20l3 under ARI job WL62. The cooler
temperature measured by IR thermometer following ARI SOP was 5.1oC. For further details
regarding sample receipt, please refer to the Cooler Receipt Form.

Low-Level SIM PAHs bv SW8270

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

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

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.

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 andanalyzed 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

Case NanativeWL62

f,-gE qn:' ftcR#t{4T,'



SampJ.e ID Cross Reference Report

ARI Job No: WL62
Cl-ient: Geoengineers
Project Event: N/A

Project Name: Former f rondale f ron & Steel- Pl-ant

ARI
LIMS ID t'iatrix

Ars5ilSS@
INCORPORATED

Sauple Date,/Tine VTSRSanple ID
ART

Lab ID

1

2,

A

5
6
'7

MW-05-1304
MW-06-1304
MW-01-1304
MW-08-1304
MW-09-1304
MW-06-1304
MW-09-1304

04/I0/13 1,1220
04/I0/13 12t20
04/1,0/1.3 13:35
04 /I0/73 15: 40
04/to/t3 ]'r120
04/1"0/13 L2z20
04/70/13 II:20

04/7L/1.3 13:45
04 /II/13 13:45
04/1.7/13 13:45
04/rr/13 13245
04/ll/13 13:45
04/1.1-/13 1,3245
04/1.I/1,3 13:45

10
10
10
10
10
]- O-DUP
1O-DUP

WL62A
wLoztr
WL62C
WL62D
WL62E
WL62E
WL62G

73-177 0
15-tttr
)-5-lttz
r5-ttt5
L3-717 4
I3-177 5
L3-777 6

Water
Water
Water
Water
Water
Water
Water

1of1Printed 04/lt/13 Page



aD Anatyticat Resources, Incorporated

1, Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 211412011

lnorganic Data

*

B

N

NA

H

Indicates that the target analyte was not detected at the reported
concentration

Duplicate RPD is not within established control limits

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

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

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

Analyte concentration is <5 times the Reporting Limit and the replicate
control limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

Indicates that the target analyte was not detected at the reported
concentration

Flagged value is not within established control limits

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

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

The spiked compound was not detected due to sample extract dilution

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.

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

B

D

E

Page 1 of3



t AnatyticalResources,Incorporated

ajt Analytical 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,$-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 on ly)

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 240o/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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tt> Analytical Resources, Incorporated

a, Analgical 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

$-.S5 ffi.* " S&ffifl& 4 q



t Analytical Resources,lncorporated

alt Analytical Chemists and Consultants

(1) Detection Limit (DL), Limit of Detection (LOD) and Limit of Quantitation (LOQ)are defined in ARI SOP
1018S
(2) Control limits calculated using data from all samples prepared between 4lll11through 3131112.
(3) Relative Percent Difference between analytes in replicate analyzes. lf Co and Cp ore the concentrations
of the original and duplicate respectively then _ _ _ lc. - c"l -neo=7ffixr00

2
(4) Default limits pending generation of historic limits for Benzofi)fluoranthene.

6118112

d-"r-a... -ie_<&md ffi.

LOD', LOQ'and Gontrol Limits Summary
Analysis of Water Samples for Low Goncentration PNA

EPA Method 8270 - SIM
ARI Analysis: PNLWSL

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 analvsis. ARI bench Sheet 3071F
DL, LOD & LOQ units are nanograms per liter (ng/L) = parts-per-trillion (ppt). .OD Spike level = LOQ

Naphthalene 0.85 5 10 37-90 <40
2-Methylnaphthalene 0.72 5 10 39-90 <40
Acenaphthylene 0.81 5 10 35-95 <40
Acenaphthene 0.83 5 10 38-94 <40
Dibenzofuran 0.94 5 10 36-94 <40
Fluorene 1.41 5 10 41 - 102 <40
Phenanthrene 1.01 5 10 41 101 <40
Anthracene 0.58 5 10 28 - 101 340
Fluoranthene 0.92 5 l0 49 - 114 =40
Pyrene 0.70 5 10 42 - 114 <40
Benzo(a)anthracene 1.27 5 10 42 - 111 <40
Chrysene 1.57 5 10 46 - 106 <40
Benzo(b)fluoranthene 2.54 5 10 39-119 <40
Benzo(k)fluoranthene 0.85 5 10 50 - 117 s40
Benzo(j)fluoranthene 1.65 5 10 30- 160 <40
Benzo(a)pyrene 1.14 5 10 20 -99 <40
Indeno( 1,2,3-cd)pyrene 1.82 5 10 32 - 113 <40
D ibenz(a, h)anthracene 0.97 5 10 30-113 s40
Benzo(g,h,i)perylene 1.87 5 10 27 - 113 340
1-Methylnaphthalene 0.88 5 10 38-95 <40
Perylene 3.21 5 10 30 - 160 <40

ffi2-Methylnapthalene-d1 s 40-93 35-94 <40
Dibenzo(a, h)anthracene-d1a 31 - 115 26 - 115 <40

Version 004 Page 1 of 1



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

Analyte Mass
Aqueous Samples' Spike Recovery

RPD3
Solids'

DL'
uo/L

LOD'
uq/L

LOQ'
uo/L

Matrix
Soike LCS

LOQ'
mo/ko

Aluminum 27 1.601 10 20.0 75 - 125 80 - 120 <20 20.o

Antimony 121 0.010 0.1 0.2 75 - 125 80 - 120 <20 0.2

123 0.011 0.1 0.2 75 - 125 80 - 120 <20 o.2

Arsenic #1 75 0.048 0.1 0.2 75 - 125 80 - 120 <20 0.2

Arsenic #2 75 0.092 0.25 0.5 75 -'125 80 - 120 <20 0.5

Barium 135 0.020 0.25 0.5 75 - 125 80 - 120 <20 0.5

137 0.019 0.25 0.5 75 - 125 80 - 120 <20 0.5

Beryllium I 0.o21 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 <20 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 0.118 0.25 0.5 7s - 125 80 - 120 <20 0.5

Cobalt 59 0.011 0.1 0.2 75 - 125 80 - 120 <20 0.2

Copper 63 0.158 0.25 0.5 75 -',125 80 - 120 s20 0.5

65 0.236 0.25 0.5 75 - 125 80 - 120 <20 0.5

lron 54 5.753 10 20.0 75 - 125 80 - 120 <20 20.o

57 3.876 10 20.0 75 - 125 80 - 120 s20 20.o

Lead 208 0.046 0.05 0.1 75 - 125 80 - 120 320 0.1

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

Manganese 55 0.022 0.25 0.5 75 - 125 80 - 120 <24 0.5

Molybdenum 98 0.013 0.1 o.2 75 - 125 80 - 120 320 0.2

Nickel 60 0.079 0.25 0.5 75 - 125 80 - 120 <20 0.5

62 0.089 0.25 0.5 75 - 125 80 - 120 <20 0.5

Potassium 39 2.944 10 20.0 75 - 125 80 - 120 <20 20.o

Selenium 82 0.127 0.25 0.5 75 - 125 80 - 120 <20 0.5

78 0.324 0.25 2.0 75 -',125 80 - 120 <20 2.0

Silver 107 0.008 0.1 0.2 75 - 125 80 - 120 <20 o.2

Sodium 23 2.833 50 100.0 75 - 125 80 - 120 320 100.0

Thorium 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 - 120 320 0.2

Uranium " 238 0.003 0.1 0.2 75 - 125 80 - 120 <20 o.2

Vanadium 51 0.043 0.1 0.2 75 - 125 80 - 120 s20 0.2

Zinc 66 0.497 2 4.0 75 - 125 80 - 120 320 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 s20 4.0
1) Detection Limit DL), Limit of Detection Limit (LOD) and Limit of Quantitation (LOQ) as defined in ARI SOP 101

(2) 50 mL sample and 50 mL finalvolume Solids LOQ based on 100% solids using 1.0 g sample 100 mL finalvolume.
lr- -r I

(3) Relative Percent Difference in replicate analyzes. RPD : f ,! xlg6 where Co=Original, Co=Duplicate
uoa9o

2
(4) ARI has no accreditation for these elements.

8S

1016111

$_"EB #{3, ' ffiffi& € *
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t Analytical Resources,lncorporated

a, Analytical Chemists and Consultants

Quality Gontrol Griteria
Total Petroleum Hydrocarbons

(Diesel & Motor Oil)

Analysls
Gode

Analytes
DLt
ppm

LODI
ppm

LOQ2
ppm

Spike % Recovery Gontrol Limitsr
RPD4

LCS
MB'LGS

Surroaaia
Sample

Surrooata

HCIWVX NWTPH-HCID - Water Samples 0.50 7 50-150
<40

HCISVX NWTPH-HCID - Solid Samples 507 50-150

DIESWI DRO - NWTPH-Dext (Cn-Czd 0.022 0.05 0.1 64-112 50-150 50-150

340
AK2WSI DRO -AK102 (Cro-Czs) 0.o22 0.05 0.1 75-1256 60-120 50-150

otLWsl RRO - NWTPH-Dext (Czr-Csa) 0.044 0.1 0.2 60 - 1308 50-150 50-150

AK3WSI RRO-AK103 (czs-cge) o.o3o s o.1 0.2 60-120 6 60-120 50-150

DIESWI DRO - NWTPH-Dext (Cn-Czl 0.039 0.05 0.1 6't-104 50-150 50-150

<40
AK2WSI DRO -AK102 (cro-czs) 0.042 0.05 0.1 75-1256 60-120 50-150

OILWSI RRO - NWTPH-DeX (Czr-Cse) 0.010 0.1 o.2 60 - 130E 50-150 50-150

AKSWSI RRO - AK103 (Czs-Cs6) 0.030 E 0.1 0.2 60-1 20 
6 60-120 50-150

DIESMI DRO - NWTPH-Dext (Cn-Cz+) 1.35 2.5 5 62-119 50-150 50-150

<40

DIESMI DRO - NWTPH-Dext Jet A 2,2211 2.5 5 60 - 130E 50-150 50-150

AK2SMI DRO -AK102 (Cro-Czs) 2.43 2.5 5 75-1256 60-120 50-150

OILSMI RRO - NWTPH-Dext (Cz+-Css) 2.48 5 10 60 - 130E 50-1 50 50-150

AK3SMI RRO-AK103 (Czs-Cso) 0.665 e 5 10 60-1 20 6 60-120 50-150

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

s40
AKzSMI DRO-AK102 (Cro-Gzs) 2.06 2.5 5 75-1254 60-120 50-150

OILSMI RRO - NWTPH-Dext (Czr-Cga) 1.57 5 10 60 - 1308 50-150 50-150

AK3SMI RRO - AK103 (czs-cs6) 0.665 10 5 10 60-1 20 6 60-120 50-150

(1) DL (Detection Limit) and LOD (Limit of Detection) as defined in ARI SOP 1018S.
(2) Limit of Quantitation as defined in ARI SOP 10183. The spike concentration used to determine the DL and the concentration

of the lowest standard used to calibrate the GGFID instrument.
(3) All sunogate recovery limits are specifted in the published methods (AK102, AK103 & NWTPH-Dext). The sunogate standard

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

concentrations of the original and duplicate respectivelythen lC.-c"l - ^rco=ffifrxtoo
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 2n410
(10) MDL study QD35 completed 1129110
(11) LOD Study Ul44 completed 2128112

Version 002 Page 1 of 1
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SIM PAH Analysis
Report and Summary QC Forms

ARI Job ID: WL62
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irs5fisrb@
INCORPORATEDORGANICS AI{AIYSIS DATA SHEET

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

l,:h samnra rrl. wL6zt3
LIMS IDz 13-7777
Matrix: Water \^
Data Rel-ease Authorized : \\trlr.)
Reported 04/23/L3

Date Extractedz 04/15/13
Date Analyzed: 04/19/1,3 17:53
Instrument/Analyst : NT11/VTS

CAS Nunber Analyte

SampJ-e ID: 14l-06-130410
SAMPLE

QC Report No: Wl62-Geoengineers
Project: Former Irondafe Iron & Steel- Pfant

Event: NA
Date Sampled: 04/I0/13

Date Received: 04/1L/L3

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Result

56-55-3
218-01-9
205-99-2
201 -08-9
s 0-32- 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) fluoranthene
Benzo ( k) ffuoranthene
Ranzn/r\nrzrona

\ s / t/J ! vlrv

TnAann/T 2 ?-nn\\L' Lt J -*/ pyrene
Dibenz (a, h) anthracene
Total Benzoffuoranthenes

Reported in pg/L (ppb)

SIM SemivoLatile Surrogate Recovery

d10-2-Methylnaphthalene 51.02
d14-Dibenzo (a, h) anthracene 62.'7 %

< 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 $".$$ ffiS . &@*ffi#e,S 4r



irstffirb@
INCORPORATEDORGAI.TfCS AI{ALYSTS DATA SHEEI

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

Lab Sample ID: WL62C
LIMS IDt 13-'1172
Matrix: Water
Data Release Authorized: \f:nJ
Reported: 04 / 23 / 13

Date Extracted: 04/15/1,3
Date Analyzed: 04/19/L3 18222
f nstrument,/Analyst : NTl I /VTS

CAS Nunber Analyte

Sample ID: MW-07-130410
SAMPLE

QC Report No: Wl62-Geoengineers
Project: Forner Irondale Iron & Steel- Plant

Event: NA
Date Sampled: 04/I0/73

Date Received: 04/1L/13

Sample Amount; 500 mL
Final Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Result

56-s5-3
218 - 01- 9
205-99-2
207 -08-9
50-32-B
1 93- 3 9-5
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) fluoranthene
Renzn / k l f I rrnrenthene

\J:/ !f uv!urr(

Ran z a r/ r '\ nrrran a

fndeno (1, 2, 3-ed) pyrene
n.l L^-- / - L\ --+1-,,D!I)ellz ( d ' 

I.t,/ ctll LIl.r aCene
Total Benzofluoranthenes

Reported in pg/L (ppb)

SIM Semivolatile Surogate Recovery

d10-2-Methylnaphthalene'14.32
d14-Dibenzo (a,h) anthracene 7 6. 7%



irsif;srb@
INCORPORATEDORGAIIICS AIIATYSIS DATA SHEET

PNAs by Low Level Sw8270D-SfM GCIMS
Extraction Method: SW3510C
Page 1 of 1

l,Ah .\zmnrp rrr. wlJozD
LIMS TD: L3-7'773
Matrix: Water
Data Rel-ease Autho rized: \\trf)
Reported: 04/23/1,3

Date Extracted: 04/15/13
Date Anal-yzed: 04 /79 /13 18 : 51
Instrument/Ana1yst : NT11-/VTS

CAS Nunber Anal-yte

Sample ID: tfl-08-130410
SAI4PLE

Af- Pannrl- lrla. InlT.G?-Caaanninaar-\z:V I\gPV! L l\V . 9Y!Va ggVglIVf ]rggl J

Project: Former frondal-e Tron & Steel- P1ant
Event: NA

Date Sampled: 04/70/13
Date Received: 04 / 1,I / 13

Sample Amount: 5OO mL
Finaf Extract Vo]ume; 0.5 mL

Dif uti-on Factor: l- . 00

RL Result

56-55-3
21,8-07-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

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

Benzo (a) anthracene
Ch rrrq an a
Rcnzn lkrl f I rrnr:nl-hene\ v / ! + uv! qrr (

Benzo (k) fluoranthene
Ran zn /: ) nrrrana\ q / yf ! vrlv
Tndann/1 ? ?-nrl\\L'L' J vv/pyrene
n.lL^-- /^ !-\ --rl^--^^..^uLpv!r4 \a t rr I qll Llr! auErrg

Total- Benzof luoranthenes

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

Reported in pg/L (ppb)

SIM SemivoLatiJ-e Surrogate Recovery

d10-2-Methylnaphthalene 69.3%
d14-Dibenzo (a, h) anthracene 68.38



ORGA}TICS A}IALYSIS DATA SHEET
PNAs by Low LeveJ. SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

T,:l-r Samnle TD: WL62F
LIMS ID: l3-1'7'75
Matrix: Water . I
Data Refease Authortzed: \\N)
Reported:. 04/23/1,3

Date Extracted: 04/15/1,3
Date Anafyzed: 04/79/1,3 79:20
f nstrument,/Anaf yst: NTlI/VTS

CAS Number Analyte

aANALWICAL(fun
RESOURCES\Z
INCORPORATED

Sample ID : I4I-05-130410-DUP
SAII{PIJE

QC Report No: Wl62-Geoengineers
Project: Former lrondal-e fron & Steel Pfant

Event: NA
Date Sampled: 04/I0/1,3

Date Received: 04/LI/13

Sample Amount: 500 nL
Fina]- Extract Volume: 0.5 mL

Di]ution Factor: 1. 00

Rt, Result

5 6-s5-3
278-01,-9
205-99-2
207 -08-9
50-32-8
1 93-3 9-5
53-7 0-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

< 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
Tnrlann /'1 ? ?-ni \\L' L' J evt pyrene
Dibenz (a, h) anthracene
Total Benzof luoranthenes

U

U
U
U
U
U

U

U

Reported in pgll, (ppb)

SIM Senivol.atiJ.e Surrogate Recovery

d10-2-Methylnaphthafene 66.32
d14-Dibenzo (a, h) anthracene 68. O?



Ars5fiSrb@
INCORPORATED

Matrix: Water

MB-041513
LCS-04 1513
LCSD-041513
MW-06-130410
MW-07-1304 10
MW-08-130410
MW-06-1304 10-DUP

7L.32 7 4.OZ
'71.0% 73.0%
68.3% 14.12
5J . 0e" 62 .'7 Z

14.32 76.12
69.32 68.38
66.3% 68.0%

0
0
0
0
0
0
0

QC LIMITS

( 3s-94 )
(26-1,I5)

L3-1775

sIM SW8270 SURROGATE RECOVERY SUMI'IARY

QC Report No: WL62-Geoengineers
Proiect: Former frondale Iron & Steel Plant

C1ient ID MNP TOT OUT

(MNP) : d10-2-Methylnaphthafene
(DBA) = d14-Dibenzo (a' h) anthracene

LCSIMB LIMITS

( 40-93)
( 31-115 )

Prep Method: SW3510C
Log Number Range: 13-7771 to

Page 1 for WL62
FORM.II SIM SV[8270

i-EE ff- {ft m#f*{;r.jR



ORGANICS A!{AIYSIS DATA SITEET
PNAs by tow Level SW8270D-SIM GCIMS
Paqe 1 of 1

ers:n:*@
INCORPORATED

Sample ID: LCS-041513
I.AB CONTROL SA}4PLE

WL 62-Geoeng.ineers
Former frondale Iron & Steel Pl-ant
NA
NA
NA

Amount LCS: 500 rnl,
LCSD: 500 mL

Volume LCS: 0.50 mL
LCSD: 0.50 mL

Factor LCS: 1.0U
LCSD: 1- . 00

Irn\amhlattl.

LIMS ID: 13-117
Matrix: Water
Data Release Authorized:
Reported: 04/23/L3

Date Extracted LCSILCSD: 04/15/13

lf:f o An:l rrzod T,Qg; O4/19/13 16:55
LCSD: 04/19/13 11224

Tnqf rrrmonl- /Ana l rrgl lQ$: NT11/VTS
LCSD: NT11/VTS

Analyte

LCS-041513
1

Af- P ann rf \In .
Yv rrvtsv4

Drn.i anf .

Event:
F\rl-a Q:mnl orl .

Date Received:

Sample

Fi-nal- Extract

Dilution

\hil

LCS
Spike IJCS

Added-LCS Recowery LCSD
Spike LCSD

Added-LCSD Recovery RPD

Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Ranzn t/: \ nrrrana

Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzof luo ranthenes

70.72 0.275
69.32 0.216
61 .02 0.2r4
68.0% O.213
s6.72 O .r72
69.'72 0.219
68.38 0.215
6'7 .'t% 0. 638

ttS/L (ppb)

1L.72 L.42
72.02 3.Bs"7L.3Z 6.38
7l-.0? 4.32
57 .3E t.2Z
73.0? 4.72
17.1% 4.BZ
70. 9? 4.tZ

0 .2I2
o.2aB
0.207
0.204
0. 170
0 .209
0.205
0.509

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

Pannrl.ad i n

RPD calculated using sample concentrations per SW846.

SIM SemivoJ-atile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 7L0Z 68.32
d14-Dibenzo(a,h)anthracene 73.08 74.72

E'ORM TII F.$F ff* $Ttfft#F*;
i#!++



Lab Name: ANALYTICAL RESOURCES fNC

ARI .fob No: WIr62

Lab File ID: WL62MB

Instrument ID: NTl-1

Matrix: LIQUID

48
SEMIVOLATILE METHOD BI,ANK

BLANK NO.
SUMMARY

wL62MBW1

C1ient: GEOENGINEERS

Project: FORMER IRONDALE IRON

Date Extracted: 04/L5/L3

Date Ana1yzed:. 04/L9/13

Time Analyzed: L626

THIS METHOD BLANK APPLTES TO THE FOLI,OWING SAMPIJES, MS and MSD:

01
o2
03
04
05
06
o7
08
09
L0
1,L
L2
t-3
L4
15
L6
L7
18
L9
20
2L
22
23
24
25
26
27
28
29
30

CI,IENT
SAMPLE NO.

WL52LCSW1
WI,62IJCSDWl-
M$r- 06 - 13 041_0
MW- 07 - 1_3 0410
MW- 08 - l_3041_0
MW- 06- 1_3 0410 -DUP

I,AB
SAVIPL'E ID

WIJ62LCSW]-
WIT62LCSDWI-
WIJ628
WIJ52C
WL62D
WL62F

I,AB
FILE ID

wL62SB
WL62SBD
WL628
wL62C
WL62D
WL62F

DATE
ANALYZED

04/Le/13
04/te/L3
04/Le/t3
04/telL3
04/ te / 1.3
04/te/L3

pa9e 1-ofL
FORM IV SV

g tE f-rru s&#f&q3%}



Ar35fiSeb@
INCORPORATEDORGAI.TICS AI{ALYSIS DATA SHEET

PNAs by Low Leve1 SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

T,akr S:mnl c TD. MB-041513
LIMS 1D: I3-117I
Matrix: Water
Data Release Authorized:
Reported: O4/23/1,3

Date Extracted: 04/L5/L3
Date Anafyzed:. 04/79/13 16:26
Instrument/Analvst : NT11 /VTS

CAS Nurnber Analyte

Sample ID: MB-041513
METHOD BI,ANK

A1- P ann rl- \Ia .

Proj ect :

Event:
Date Sampled:

Date Received:

Sample
Final- Extract

Dilution

500 mL
0.5 mL
1.00

Resu1t

WL62-Geoengineers
Former Irondal-e Iron & Steel- Pl-ant
NA
NA
NA

Amount:
Vo]ume:
Factor:

RL

56-55-3
21,8-01-9
205-99-2
201 -08-9
s0-32-8
1 93-3 9- 5
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

Renzo /: ) enthrer-ene
\ s / sf r u.r! qv\

/-hrrrcana

Benzo (b) ffuoranthene
Rcnzn I k) f I rrnr:nt-hene\ rr / ! r sv! sf r L

Ranzn/a)nrzrano
\ s / tst ! vrrv

Tniann/1 ? ?-nA\--/ pyrene
Di l'ren z ( a - h\ enthrSggpg\ s t 11l qrl errr

Total- Benzoffuoranthenes

Pannr#ad i n rrn /T /nnh\r\s}/vr Lsu frr FYl ! \yyv,/

SIM Semivolati1e Surrogate Recovery

d1O-2-Methylnaphthafene 11,.32
d14-Dibenzo (at h) anthracene 74.0%

fBffBffii=-r+



5B
SEMIVOLATIIJE ORGANIC INSTRUMENT PERFORMANCE CHECK

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: ANALYTICAL RESOURCES INC

Instrument ID: NT]-1

DFTPP Inject,ion Date O2/23/L3

Client: GEOENGINEERS

Project: FORMER IRONDALE

DFTPP Injection Time: 0936

=:1:=
5l-
68
69
70

L27
j.97
r_98
L99
275
365
44t
442
443

ION ABUNDANCE CRITERIA

l-0.0 - 80.0? of mass 1-98
Less than 2.OZ of mass 69
Mass 69 relative abundance
Less than 2.OZ of mass 59
1-0.0 - 80.08 of mass L98
Less than 2.O+ of mass 1"98
Base Peak, 1-00? relative aUunaance
5.0 to 9.0? of mass l-98
10.0 - 60. O? of mass tg
Greater than 1-.0? of mass
0. 0 - 24.0? of mass 442

1_98

50.0 - 2OO.O? of mass L98
l-5. 0 - 24.0? of mass 442

RELATIVE
ABUNDANCE

32.O
0.0

37 .L
o.2

48.3
o.o

1_00.0
6.9

23 .6
2 .90

1_3.0
88.6
L7.O

( o.o)r

1---0.=lT

T-TE.1jZ

7-Tr.Tn
]--Val-ue is ? mass 69 2-Value is * mass 442

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STAI{DARDS:

CLTENT
SAMPLE NO.

LAB
SAMPIJE ID

srM 250
srM r_000
srM 1-0
srM s00
SIM 50
SIM 1-OO

LAB
FILE ID

DATE
ANAIJYZED

02/23/L3
02/23/L3
02/23/t3
02/23/t3
02/23/1.3
02/23/L3

TIME
ANALYZED

09s 1_

LO20
1-050
1_1_1-9

LL48
L21-7

rco223A
TCO2238
rco223c
TCO223D
rco223E
TCO223F

01_

o2
03
04
05
06
o7
08
09
10
1_1

L2
1_3

t4
1_5

1_6

t7
1_8

t9
20
2L
22

page 1- of 1-

FORM V SV

$*$i #;*' f,4f,effi:pCl



5B
SEMIVOIJATILE ORGAIVIC INSTRI]MENT PERFORIVIANCE CHECK

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: AI{ALYTICAL RESOURCES INC

Instrument ID: NTI-I-

DFTPP Injection Date. 04/L9/t3

Client: GEOENGINEERS

Project: FORMER IRONDALE

DFTPP Injection Time: l-510

m/e

51-
68
69
'70

127
L97
t_98
L99
275
365
44L
442
443

rON A3T]NDANCE CRITERTA

1-0.0 - 80.0? of mass l-98
Less than 2.OZ of mass 6g
Mass 69 relative abundance
Less than 2.OZ of mass 69
1-0. 0 - 80.0% of mass 1-98
Less than 2.OZ of mass 1-98
Base Peak, 100% reLative abundance
5.0 t,o 9.0? of mass l-98
l-0.0 - 60.0? of mass 1-98

RELATIVE
ABUNDAIVCE

33.6
0.0

40.3
0.3

49.5
0.0

1_00.0
6.6

24 .6
3.01_

13 .0
88.4
L7 .4

( 0.0)l-

I o:tlT

T L4:7rZ

TTt.TrZ

Greater than L.OZ of mass
0.0 - 24.0? of mass 442
50.0 - 2OO.0? of mass 198
15.0 - 24. O? of mass 442

198

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

THrS CHECK APPLTES TO THE FOLLOWING SAMPLES, MS, MSD, BLAIIKS, A.I\TD STANDARDS:

CIJIENT

===:T::l=I3====
WL62MBW]-
WIJ62LCSWl
WIJ62LCSDW1
MW- 06 - L3 041-0
MW- 07 - 1-3 041_0
MW- 08 -L3041_0
MW- 06- L3 04 10 -DUP

I,AB
SAMPLE ID

SIM 250
WL62MBWI-
wL62LCSWl_
WL62LCSDW1
WL628
wL62C
WL62D
WL62F

I,AB
FILE ID

cco41_9
WL62MB
WL62SB
WL62SBD
WL628
WIJ62C
WL62D
WL62F

DATE
A}TAIJYZED

04/Le/L3
04/Le/1,3
04/Le/t3
04/1"e/L3
04/Le/L3
o4/Le/1.3
a4/Le/L3
04/Le/L3

TIME
AIVALYZED

1-525
t626
155 5
L724
t753
1-822
l_851_
L920

ol_
o2
03
o4
o5
06
o7
08
09
1_0

11
L2
1-3

t4
1-5
L6
L7
1_8

L9
20
2L
22

page 1 of 1-

FORM V SV

S.,$$ ff=r'f# " #kflsffis3ffiq



6B
SEMIVOIJATILE 827O-D INITIAL CAIJIBRATTON DATA

Lab Name: ANAITYTICAL RESOURCES INC

ARI ilob No z WL62

Instrument ID: NT11

Client: GEOENGINEERS

Project: FORMER IRONDALE

Calibration Date z 02 / zl / l-z

lus
I

FILE ID: RRF10 =ICO223C
RRF250=fC0223A

RRF50 =IC0223E
RRF500=ICO223D

RRFL00=ICO223F
RRFI-000=ICO223B

coMPotn[D

Naphthalene_
2-Methylnaphthalene
Acenaptrttrylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b)
Benzo (k)
eenzo ( j )
Benzo (a)
Indeno ( L
Dibenzo (

Benzo (9,

RRF
1_0

r_.180
0. 700
1.840
L.228
1. 8t-8
1.337
L -291_
L.L62
L.2L5
L.744
1.430
1_ . 514
1.639
L.429
1_.71_1

L.375
1_.643
L.423
L.637
0.740
1_.506

0.630
1. 083

RRF
50

1. 070
0 .654
1_.680
1_. t_36
L.675
t.223
1_ - 1_9L

L. O'72

t -'J,37
L .537
1.292
L -355
1.535
L.548
1_.801
L.25]-
a-524
L.2OL
L.395
o.654
L .450

0.61_6
1.081_
0.959

RRF
1_00

L.L22
0. 700
L. 755
t_.1_99
L.786
L.283
L.283
1. 181
L.251
1_.695
r_.401
a .486
L -649
L .664
1_.886
1.359
1.703
1-.366
t_. 504
0.700
1_. s75

o.649
1. 180
1.o44

RRF
250

L. O72
0. 588
I.786
1.L64
1_.661_

L-270
I .207
1_. r_60
1, -236
L.674
r_.399
L.406
1. 505
L.774
L.701_
1.348
t-647
1-.301_
1 .42a
0.684
1_.502

0.635
1 . t_63

RRF
500

l_. 056
0.6"78
1,.782
l_ . 1_65

t .669
L.27L
L.2I5
L. r_59
1,.236
L.700
1, .3'7 9
a-4Lt
1_.61_0

L.758
L.'704
L -342
1,.676
1- -324
L-448
o.6'72
1.503

o .629
L.L72

RRF
1_0 00

t_. 070
o .69L
L.87L
L.180
L-694
t-.306
4.224
L.2]-9
L.2s2
L.699
t.402
1_.408
L .572
L -769
1.693
't-.352
1.686
L -329
r .427
0.684
L.508

RRF

L.095
0. 685
L.786
t.L79
L.7L7
t.282
1,.235
1.1_59
L.22r
1.675
1_.384
1,.430
1.585
L .724
L.749
t_.338
L.646
L.324
L.473
0.689
L.524

SRSD

/=:_='==

4.3
2-5
3.7
2.7
3.9
3.0
3.4
4-2
3.6
4-3
3-4
4.L
3.6
5.9
4.5
3.3
3-9
5.6
6.0
4.3
3.7

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

1"-methylnaphthalene
Perylene

2 - Methylnaphthalene - dl- 0
Dibenzo (a, h) anthracene-d14
Fluoranthene - d1 0 1_.050

0.538
L.L79
1,. 094

0.633
1.a43
L.037

L.7

4-7

<- outside Qc limits: ?RSD <208 or R 2 > 0.990

FORM Vr SV-L



SEMIVOI,ATII,E 8270-D

Lab Name: ANALYTICAL RESOURCES INC

ARI ilob No: WL52

Instrument ID: NT11

Init,. Ca1ib. Date2 02/23/t3

COMPOI'ND

Naphthalene_
2 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Ctrrysene
Benzo (b) fluoranthene
Benzo (k) fluorantshene
Benzo (j ) fluoranthene
Benzo (a) pyrene
Indeno(L,2,:-c@
Dibenzo (a, h) anthracene
Benzo (g ,h, i ) perylene 

-
1--methylnaphthalene
Perylene
============================
2 -Methylnaphthal ene - dl- O

Dibenzo (a, h) anthracene-dr+
Fluoranthene-d10

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

7B
CONTINUING CAI,IBRATION CHECK

Client: GEOENGINEERS

Project: FORMER IRONDALE

Cont. Calib. Date:. 04/]-9/L3

Cont. Calib. Time: 1526

CalAmt.
or ARF

1_.09s
0.685
1.786
1.L79
L.7L7
t.282
L.235
1.159
1.22L
L .675
L.384
1.430
1.58s
1.724
1.749
1.338
t.646
1.324
L.473
0.689
I .524

0.633
1. t_43
l_.037

CC Amt
or RF

l-.030
o .644
l-.71_1
l_. 093
l_.548
L.227
1. l_l_6
t_. 091_
1.1_93
l_.500
1.281
L.282
1.347
l_.564
L.546
L.2tO
L.534
L.2L7
1_.31_7
0.638
1_.337

0.595
l_.058
1_.013

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
o.500
0.400
0. s00
0. 01_0
0. 010

0, 010
0.01_0
0.01-0

CURVE
TYPE

AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
AVRG
A\/RG
AVRG
AVRG
AVRG
A\IRG
A\IRG
AVRG
AVRG
A\rRG
AVRG
AVRG
A1IRG
AVRG
AVRG

A\IRG
AVRG
AVRG

?D or
Prift

-5.9
-6.0
-4.2
-7 .3
-9.8
-4.3
-9.6
-5.9
-2.3

-L0.4
-7 .4

-10.3
-1_5.0
-9.3

-L]- .6
-9 .6
-5.8
-8.l-

-10.6
-7 .4

-12.3

-5.8
-7 .4
-2.3

vrl sv-L

?St}affi.



8B
SEMTVOIJATTLE TNTERNAL STA.iVDARD AREA AND RT SUMMARY

Lab Name: ANALYTICAL RESOURCES INC

ARI rfob No: WIr62

Ical Midpoint ID: TCO223A

Instrument ID: NT1]-

ISl- (NPT)

Client: GEOENGINEERS

Project: FORMER IRONDALE

rcal Date: 02/23/L3

Cont. CaI Date. O4/L9/13

-i4""-ffiil-
UPPER I,IMIT
LOWER LIMIT

CCAL
UPPER LIMIT
LOWER LIMIT

AREA #

25s285
51_0570
1_27 642

22L636

RT#
6. r_3

6 .1"9
6 .69
5 .69

6.L9
6.L9
6.L9
6.t9
6.L9
6.L9
6.19

IS2 (ANT
AREA #

14289L
285782

71446

RT#

9.11-

IS3 (PHN)
AREA #

220853
44L7 06
rLo426

RT#

LL.76

WL62MBW1
WL62LCSWI-
WIJ62LCSDW1
MW- 06 - 13 041_0
MW- 07- 1_3 0410
MW- 08 - 1_3 04l_0
MW- 06 - l-3 04 r_0

2L63L9
2L7333
21740L
2L886L
2L8650
2227L7
220894

1-228LO
L274L6
L26884
L28256
L25036
L30476
L29335

9.16
9.L6
9.L6
9.L6
9.16
9.L6
9.L6

203960
209207
209496
2L3884
204538
2L3752
2t6936

L266L5 9.1-6
9 .66
8.66

20785L 11_ . 81
L2.3L
1-1.31

1_1-.82
1_l_.81
11_.81
1_l-.81
11.81
11-.81
1_1-.81

01
o2
03
o4
05
06
o7
08
09
1-0
11-
1"2
1-3

L4
1_5

L6
L7
1_8

T9
20
2L
22
23
24
25

ISI- = Naphthalene-d8
IS2 = Acenaphthene-d]-O
IS3 = Phenanthrene-d]-O

AREA UPPER ITIMIT = +l-00? of internal standard area from
AREA ITOWER LIMIT = - 50? of internal standard area from
RT UPPER LfMfT = + 0.50 minutes of internal standard RT
RT LOWER LIMIT = - 0.50 minutes of internal standard RT

* Values outside of QC limics.
page L of 2

FORM VIII SV-]-

Ical midpoint
Ical midpoint
from Cont. Cal
from Cont. CaI

E-.€$ ffi,'3 $ffi:ffiffi%F.s}



8B
SEMIVOLATIIJE INTERNAL STANDARD AREA AND RT SUMMARY

LAb NAMe: ANALYTTCAL RESOURCES TNC

ARI Job No: WI'62

IcaI Midpoint ID: TCO223A

Instrument ID: NT1]-

rs4 (cRY)

Client: GEOENGINEERS

Project: FORMER IRONDALE

IcaI Datet 02/23/L3

Cont . CaI Date I 04 / L9 / 1,3

-;4il-il;;;-
UPPER LIMIT
LOWER LIMTT

CCAL
UPPER LIMIT
LOWER LTMIT

AREA #

L62525
325050

8a262

1-63937

RT#

L6 .47

L6 .52
1_7 . 02
L6.02

rss (PRY)
AREA # AREA # RT#

L39028
278056

695j.4

L43004

L9.06

1_9 . L3
L9 .63
r_8.63

T9.L4
1_9. 1_3

19. 1-3

19. 13
l_9. 1_3

1-9 . L3
1-9. 1-3

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

l_ l_

L2
1_3

L4
i_5
16
L7
1_8

L9
20
2l
22
23
24
25

wt 62MBW]_
wL62LCSW1
WL62LCSDWl-
MW- 06-1304r_0
MW- 07 - 1_3 041_0
MW- 08- L304LO
MW- 06 - 1_3 041_0

L62533
1_6418 5
1593't4
157 08 6
1_564 86
1-64096
L60632

L6.52
16.52
L6.52
t6 .52
L6.52
t6 .52
L6.52

L40454
L43352
]-36632
l_35145
1363L2
L42L37
1-3 981_5

IS4 = Chrysene-d]-2
IS5 = Perylene-d]-2

AREA UPPER LIMIT =
AREA LOWER LfMfT =
RT UPPER LIMIT = +
RT LOWER LfMfT =

* Values outside of
2of2

+l-00? of internal standard area from IcaI
- 5oZ of internal standard area from Ical
0.50 minutes of internal standard RT from
0.50 minutes of internal standard RT from

QC limits.

midpoint
midpoint
Cont. Cal
Cont. Cal

page
FORM VIII SV-2

i r ! r" {q, +f n=qts E,fiA-{B'g -+1



TPHD Analysis
Report and Summary QC Forms

ARI Job ID: WL62

!*sE ffiIp" @ffiffiqffi_ €a#g]ld*



ORGANICS AI\IALYSIS DATA SHEET
TOTAIJ DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID
Extracti-on Method: SW351OC
Paqe 1 of 1

Matrix: Wat.er

Data Refease Authorizedt\rJ
Rcnnrfed: 04 /22 /13

ARI TD Sanple ID

ANALYTICALIa-
REsoifi;EGV
INCORPORATED

QC Report No: Wl62-Geoengineers
Project: Former Irondafe fron & Steel

Date Received: 04/11,/1,3

Extraction
Date

Analysis EEV
Date DF Range/Surrogate RL Result

MB-041513 Method Bfank
I3-11'7O HC ID: ---

wL62A MW-O5-130410
L3-1114 HC ID: ---

wL62B MW-O6-130410
L3-lllL HC lD: ---

wL62C MW-07-130410
L3-1772 HC ID: DIESEL

wL62D MVf-08-130410
1-3-717 3 HC ID: ---

wL62E MW-O9-130410
13-7'77 4 HC ID: ---

wL62F MW-06-13041O-DUP
1"3-'7175 HC ID: ---

Danarl- aA i n mn,/T. /nnm \Lsu a11 rrrY / ! \yyrrr/

EFV-Effective Final Vol-ume in mL.
DL-Dil-ution of extract prior to analysis.
Rl-Reporting 1imit.

Diese1 range quantitation on total peaks in
Mnfnr r]i I r.n^a arrrnts; +-+i 1-nf: l na:kq!'lvuvr v!r rorrv9 \{UaIILILALAVTI Vff LvLar }JsqLo
HC ID: DRO,/RRO indicates results of organj-cs
ranqes are not ldentifiabl-e.

1.00 Diesel Range
1.0 Motor Oil Range

n-'Farnhanrrl

-L.UU Ul-eSeJ_ Kanqe
1. O Motor OiI i.ange

n-Tarnhonrrl

1.00 Diesel Range
1.0 Motor Oil Range

a-tFarnlranrr'l

1.00 Diesel Range
1.0 Motor OiI Range

n-'l'arnhanrr'l

1.00 Diesel Range
1.0 Motor Oil Range

n-rFarnlranrr'l

1,00 Dj-ese1 Range
L.0 Motor Oil Range

a-tFarnhanrrl

1.00 Diesel Range
1.0 Motor Oil Range

n-Tarnl.ronrzl

range from C1,2 Lo C24.
the range from C24 to C38
additionaf hvdrocarbons

04/L5/73

04/1.5/13

04/15/1_3

04/75/73

04/15/73

04/15/L3

04/L5/13

04/r8/L3
FfD3B

04/78/L3
FID3B

04/1-8/73
FlD3B

04/78/13
FID3B

04/78/L3
FID3B

04/1,8/L3
FID38

04/78/13
FID3B

< 0.10
< 0.20
I0 4eo

< 0.10
< 0.20
99 .6e"

< 0.10
< o.20
1013

0. 16
< 0.20
I04Z

< 0.10
< 0.20
105I

< 0.10
< 0.20
1058

< 0.10
< 0.20
93.8?

0.10
0.20

U

U

U
U

U
U

U

U

U
U

U
U

0.10
0 .20

0.10
0.20

0. 10
0.20

0.10
0.20

0.10
0.20

0.10
0.20

the
in
or

FORM I ;.EF ff tF dR#a1&4t; f



fir$fisrb@
INCORPORATED

Matrix: Water

(OTER) n-'l'arnhanrr'l

MB-04 1513
LCS-041513
LCSD-04 1513
MW-05-130410
MW-06-130410
MW-O7-130410
MW-08-130410
MW-09-130410
MW-06-1304 10-DUP

TPHD SURROGATE RECO\IERY SUMIIARY

QC Report No: WL62-Geoengineers
Project: Former IrondaLe Iron & Steef Plant

C]-ient ID TOT OUT

LCS/MB LTMTTS

( s0-1s0 )

0
0
0
0
0
0
0
0
0

QC LTMTTS

(s0-1s0)

104%
10 68
t 02z

99 .6e"
101U
1048
105 Z

105%
93.8%

Prep Method: SW3510C
Log Number Range: 13-7770 to L3-1715

Page 1 for WL62
FORM-IT TPHD

: en fif=i dllsf*,fa fl ,4q-r; E I r,'+ d _er.ilT Ldl s4j E{ -A.J-



ORGAI{ICS AI{AIYSIS DATA' SHEET
NWTPHD bY GCIFID
Page 1 of 1

Lab Sample ID: LCS-041513 QC
LIMS ID: L3-1'7'7A
Matrix: Water
Data Rel-ease Authorizedr\lM{
Reported: 04 / 22 / 13

Date Extracted LCS/LCSD: 04/1,5/13

Date Anafyzed LCS: 04/I8l13 03:05
LCSD: 04/L8/13 03:23

fnstrument/Anal-vst LCS: FID3B/JLW
LCSD: FID3B/JLW

Range
Spike

LCS Added-&CS

AX3:fiSrb@
INCORPORATED

Sanple ID: LCS-041513
LCS/LCSD

Report No: WL62-Geoengineers
Proiect: Former Irondale Iron & Stee] Plant

Date Sampled: NA
Date Received: NA

Sample Amount LCS: 500 nL
LCSD: 500 nL

Final Extract Vofume LCS: 1.0 mL
LCSD: 1.0 mL

ual-utr-on I acror !u5 : l_ . uu
LCSD: 1.00

LCS Spike LCSD
Recovery LCSD Added-LCSD Recowery

Diesef 2 .87 3.00 95.72 2.66 3.00 88.7* 7 .62

TPHD Surogate Recovery

LCS LCSD
o-Terphenyl 106% 1022

Results reported in mgll,
RPD calculated using sample concentrations per SW846.

FORM III



TOTAT

Matrix: Water
Date Received: O4/ll/L3

ARI ]D

ANALYTICA'@
RESOURCES\Z

DIESEL RANGE HYDROCARBONS.EXTRACTION REPORT 
INCORPORATED

ARI Job: WL62
Project: Former Irondal-e fron & Steef Pl-ant

Cfient ID
Samp
Amt

t -Lna,L
Vol-

Drah

n^+^

13-7770-041513MB1
13-7110-041513LCS1
r3-111 0-0 4 1513LCSD1
13-1'710-WL62A
13-1 17 L-WL62B
I3-1712-WL62C
1,3-11'7 3-WL62D
I3-1714-WL62E
L3-7'7'7 5-WL62F

Method Blank
Lab Controf
t:h I  nf fAl ttrrn

MW-05-130410
MW-06-130410
MW-07-130410
MW-08-130410
MW-09-L30410
MW-06-1304 10-DUP

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

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

04/1.5/13
04/15/1,3
04 /rs /L3
04/15/1,3
04/1.s/73
04/15/73
04/L5/13
04/L5/13
04/1"5/1,3

DieseJ. Extraction Report E-_EF ffi f,.' fi&ffrs-l&,8C,-r



4
BI,ANK SUMIVIARY

BLAI{K NO.

WL67MBSl-

TPH METHOD

Lab Name: AI{ALYTICAL RESOURCES INC

SDG No.: WL62

Date Extracted: 04/L5/L3

Date Analyzed . O4/U/L3

Time Analyzed : 1-1-58

Client: GEOENGINEERS

Project No.: FORMER IRONDALE

Matrix: SOLID

Instrument ID : FfD3B

THIS METHOD BLANK APPLIES TO THE FOT,LOWfNG SAMPITES, MS, and MSD:

CLIENT
SAMPLE NO.

I,AB
SAI,{PLE ID

DATE
A}IALYZED

01-
o2
03
o4
05
06
o7
08
09
l-0
1l_
L2
13
L4
15
L6
L7
18
L9
20
2L
22
23
24
25
26
27
28
29
30

IDW-SOIL
WL67LCSS1
GR-CB- 07 -2OL
GR-CB- 07 -20L
GR-CB- 07 -20L
GR-WS- 05 -201-
GR-CB- 07 -20L
GR-CB- 07 -20L
GR-CB- 07 -20L
MW- 05 - 1_3 041_0
MW- 06- r_3 04 r_0
MW- 07- 1_3 041,0
MW- 08 - l_3 041-0
MW-09-1_30410
MW-06-1_3041_0
NWES-MW1].
NWES-MW8
NWES-MW2O
NWES-MW9
NWES-MW4R

WK89I
WL57LCSS1
WL67A
WI,67AMS
WL6TAMSD
WIJ67B
WL67A
WL6TAMS
WL6TAMSD
WL62A
WL62B
WL62C
WL62D
WL62E
WL62F
wr,71_A
WL71-B
wL71_C
WL7]-D
wL7]-E

04/1-7 /1,3
04/L7 /!3
04/17 /1.3
04/17 /L3
04/L7/L3
04/L7 /L3
04/L7/L3
04/L7 /L3
04/L7/L3
04/L8/L3
04/L8/L3
04/L8/1,3
04/L8/13
04/L8/1,3
04/t8/1,3
04/L8/13
04/ 1,8 / L3
04/L8/L3
04/ L8 / L3
04/L8/L3

page 1- of L
FORM TV TPH

F-$f tr{F , S*€Frff;tr;},isr



6a
DIESEL TNITIAL

Lab Name: ANALYTICAL RESOURCES, INC.

Instrument: FID3B.I

Calibration Date : 22-MAR-2OL3

C1ient: GEOENGINEERS

Project: FORMER IRONDALE

SDG No.: WL62

CALIBRATION

DieseI
Range

RF]-
50

RF2
100

RF3
2so

RF4
500

RF5
1000

L0897
L32L7
L3264
L3L96

RF5
2soo

1_05 65
L2780
L2828
L27 60

Ave RF ?RSD

WA

AK
OR

CaI

Diesel-
Diesel-
Diesel
Diesel

LLg42
14741,
1,47 85
1,472L

LL145
L4402
L4452
L4382

LL577
1406L
L4LO9
L4O4L

1_r-280
L3657
13705
r_3 63 5

11_3 3 4
13 810
138s7
L3789

4.6
5.3
5.3
5.3

o-Terph 1s4 93 1s300 ]-s 04 5 1,4446 l_4 04 0 L2750 L45L2 7.O

SurrogaLe areas are not included in Diesel- RF calculation.

Quant Ranges :

Calibration Files Analysis Time

c1-2-C24 (3 .1,L2-s. 83s)
c1-0-c2s (2.342-6.010)
c1_0-c2 8 (2 .342- 6 . s02 )
cto-c24 (2.342-s.83s)

WA Diesel
AK Diesel
OR Diesel

Ca1 Diesel

o322bo0s . d
o322bo06 . d
o322bOO7.d
0322b008 . d
0322b009 . d
o322bo1_0 . d

22 -MAR- 201,3
22-WAR-201-3
22 -MAR-2013
22-MAR-20]-3
22 -MAR- 20L3
22 -MAR-2013

1,2:48
1-3z07
13 227
:.-3246
1-4 :05
1,4 225

$,gq ffi":P $;sb#ifft,+ff



p1of1 FORM VI-Diesel

E"VE #f+ Stff'?sRG.*-r



6a
NW MOTOR OIT, RANGE INITIAI, CALIBRATION

Lab Name: ANALYTICAL RESOURCES, fNC.

fnstrument: FID3B.I

Calibration Date: l-3-APR-2013

Client: GEOENGINEERS

Project: FORMER IRONDALE

SDG No.: WL62

Product.
Range

RFl-
1_00

RF2
2so

RF3
500

RF4
r_000

RF5
2500

RF5
s000

Ave RF ?RSD

wA M.Oil_
c24-C38

Lt2a3 1_ 1_3 84 LL352 LLL1,4 L0744 r-036L 1_L028 3.6

Triac Surr L56s2 Ls248 L5442 L5258 L4582 L5281,

Surrogate areas are not included in Motor Oil RF calculation.

Calibration Files Analysis Time

2.4

0413b006.d
0413b007 . d
041_3b008.d
0413b009 . d
0413b01_0 . d
041_3b011_ . d

1-3 -APR-201_3 tL
1_3 -APR-201-3 L2
1-3 -APR-201_3 12
13 -APR- 201_3 L2
l_3 -APR- 201,3 t3
1_3 -APR-201_3 1,3

55
1-3
32
5l-
]-1,
30

pl- of 1- FORM VI-M.Oil

F-E? #-T1' Sqffif,,fi E.#



7a
DIESEL CONTINUING CALIBRATION VERIFICATION

Lab Name: ANAIJYTf CAI-, RESOURCES, fNC.

ICaI Date : 22-tvIAR-2013

CCaI Date: l-8-APR-201-3

Analysis Time: 02:09

Instrument: FID3B.I

Diesel Range Area*

Client: GEOENGINEERS

Project: FORMER IRONDALE

SDG No. : WT-'62

Lab ID: DIESEI-,#S

Lab File Namez O417b051-.d

Cal-cAmnt Nornfunnt

WADies (Ca2-C24)
AKl_02 (C]_0-C2s)
rrDrEs (c1,0-c24
Terphenyl

2932749
34555 01

3447908
745834

258 .6
250.5
250.0
5L.4

250
250

250
45

?D

3.4
o.2

| 0.0

ll I t+.2

* Surrogate areas are subtracted from range areas

Quant Ranges 3 Diesel CL2-C24
Diesel C1-0 -C25
Diesel CLO-C24

WA
AK
IT

ffiffif&,ri%';%1*rT SS JdE +$ ++



7a
MOTOR OIL CONTTNUING CAIJTBRATION VERIFICATION

Lab Name: AI{AIJYTTCAL RESOURCES, INC.

ICal Date: 13-APR-20L3

CCal Date : l-8-APR-20L3

Analysis Timez 02227

Instrument: FID3B.I

M.oi1 Range Area*

Client: GEOENGINEERS

Proj ect : FORMER IRONDAIJE

SDG No. : WL62

Lab fD: MOIL#S

Lab File Name: 041-7b052.d

Cal-cAmnt NomAmnt ?D

WAMoil (c24-c38)
AK103 (C2s-C36)
n-Triacontane

4928304
4404236
71-4]-59

446.9
501.9

46.7

500
500
45

-10.6
20 .4
3.9

" lr{fogate areas are subtracted from range areas

Quant Ranges : M.OiI C24-C38
M.Oil C25-C36

WA
AK

; s* {4 14.F*bF kB -# SJTIjEh"TA L-4 qf.



7a
DIESEL CONTINUING CAIIIBRATION VERIFICAT]ON

Lab Name: AIIALYTICAI, RESOURCES, TNC.

ICaI Date : 22-IvlAR-201-3

CCal Date: 18-APR-20]-3

Analysis Time: 05:32

fnstrument: FfD3B.f

Diesel Range Area*

Client: GEOENGINEERS

Project: FORMER IRONDAITE

SDG No. : WL62

T,ab ID: DIESEL#6

I'ab File Name : 04I7bO62.d

CalcAmnt NomAmnt ?D

wADies (Ca2-C24)
AKL02 (Cl0-C2s)
TTDTES (C1,0-C24
Terphenyl

2930474
3463259

34551_59
7 431,96

ll

tl t- ll

258 .4
251".r
250.6
5r.2

250
250

250
45

3.4
o.4
o.2

1_3 .8

* Surrogate areas are subtracted from range areas

Quant Ranges . Diesel C1-2-C24
Diesel C10-C25
Diesel CIA-C24

WA
AK
IT

E ti !-F*!rFh sl&9ft95&a-E 4



7a
MOTOR OIL CONTINUING CALIBRATION VERIFICATION

Lab Name: AIIAITYTICAL RESOURCES, INC.

ICal- Dat.e : 1-3 -APR -20]-3

CCal- Date: 18-APR-201-3

Analysis Time: 05:51

Instrument: FID3B.I

M.oil Range Area*

Client: GEOENGINEERS

Pro j ect : FORMER IRONDAITE

SDG No. : WL62

Lab ID: MOIL#6

Lab File Namez O417b063.d

CalcAmnt NomAmnt ?D

WAlvloil (C24-C38)
AK103 (C2s-C36)
n-TriaconLane

4873478
43681,71,
72801,5

441, .9
597.0

47 .6

range areas

-11.6
19 .4
5.9

500
500
45

* Surrogate areas are subtracted from

Quant Ranges : M.Oil C24-C3B
M. Oil_ C2s-C36

WA
AK



8
TPH A}IALYTICAL

LAb NAme: AI{ALYTICAIJ RESOURCES INC

SDG No.: WL62

Instrument ID: FID3B

SEQUENCE

Client: GEOENGINEERS

Project: FORMER IRONDALE

GC Column: RTX-1

THE AI{ALYTICAL SEQUENCE OF BLANKS, SAIVIPLES, A.\TD STA}IDARDS,
IS GIVEN BELOW:

SI'RROGATE RT FROM
TERPH: 4.76

DAILY STANDARD
TRIAC: 6.79

01_

o2
03
o4
05
06
o7
08
09
10
11
L2
1_3

L4
1-5
1-6
t7
18

CLIENT
SAIqPLE NO.

I,AB
SAIVIPLE ID

DATE
ANALYZED

TTME
A}IALYZED

1_131
1_1_5 0
L209
L229
L248
l_3 07
L327
L346
14 05
L425
1444
1_5 04
Ls23
1543
L602
L622
t64L
LTOL

TERPH
RT#

4.76
4.76
4.76
4.75
4.74
4.74
4.74
4.75
4.',Z6
4.78
4.74
4.74
4.78
4.78
4.77
4.78
4.78
4.74

TRIAC
RT#

5.80
6.80
6.79
6.78
6.79
6.79
6.79
6.80
6.79
6.79
6.79
6.78
6.78
6.78
6.79
6.81-
6. 83
6.79

RINSE
RINSE
RT0322
TBO322
DIESEL5O
DIESEL1OO
DIESEI,25O
DIESEL500
DIESELl-OOO
DIESEL25OO
DIESELICV25O
MOrr,l-00
MOIL25O
MOIL5OO
MOrL1000
MOrL2500
MOrL5000
MOIIJICV5OO

03/22/L3
03 /22/L3
03/22/L3
03 /22/L3
03/22/L3
03 /22/L3
03/22/L3
03/22/L3
03/22/L3
03/22/L3
03/22/L3
03/22/L3
03 /22/L3
03/22/13
03/22/L3
03/22/L3
03/22/L3
03/22/t3

TERPH = O-Lerph
TRIAC = Triacon Surr
* Values outside of QC

QC(+/-
(+/-

limits.

LIMITS
0.0s MTNUTES)
O. 05 MINUTES)

page 1- of 1
FORM VIII TPH

n_-"F$*.gg: ###s-&#



I
TPH ANALYTTCAL

LAb NAMC: ANALYTTCAL RESOI]RCES INC

SDG No.: WL52

Instrument ID: FID3B

SEQUENCE

Client: GEOENGINEERS

Project: FORMER fRONDALE

GC Column: RTX-]-

A}IALYTICAL SEQUENCE OF BLANKS, SAMPLES, AI{D STA}IDARDS,
rS GI\IEN BELOW:

SIIRROGATE RT
TERPH:. 4.67

FROM DAILY STANDARD
TRIAC: 5.'76

CLIENT
SAMPLE NO.

I,AB
SAMPLE ID

DATE
ANAI,YZED

04/L3/t3
04/L3/L3
04/L3/L3
04/L3/t3
04/L3/t3
04/t3/L3
04/t3/L3
04/t3/L3
04/t3/L3
04/t3/L3
04/L3/L3
04/ L3 / L3

TIME
A}IALYZED

o944
10 02
]-o2L
ro40
r-05 9
1_155
L2L3
L232
L25L
1_3 1-l-
1_330
L349

TRIAC
RT#

TERPH
RT#

01
o2
03
o4
05
06
o7
08
09
l_0
1_1

L2

RINSE
RT041_3
rBo4l_3
DTESEL#1-
MOII,#1
MOrLl_00
MOIIJ25O
MOIIJs O O

MOILl_000
MOIL2500
MOrL5000
MOILICVSOO

4 .67
4 .68
4 .68
4 .68
4 .67
4 .68
4 .68
4.69
4 .68
4 .68
4 .67
4 .67

6.72
6.73
6.73
6.73
6.73
6.72
6.72
6.73
6.74
6.76
6.76
6.73

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

QC(+/-
(+/ -

limits.

LIMITS
O. 05 MINUTES)
O. 05 MINUTES)

page l- of 1
FORM VIIT

g-HE #'p d3sftl$;$3. Ll



8
TPH ANAI,YTICAL

Lab Name: ANALYTICAL RESOURCES INC

SDG No.: WL52

fnstrument fD: FfD3B

SEQUENCE

Client: GEOENGINEERS

Project: FORMER IRONDALE

GC Column: RTX-]-

THE AI{AI,YTICAIJ SEQUENCE OF BLANKS, SAMPLES, AItrD STANDARDS,
IS GIVEN BELOW:

SURROGATE RT
TERPH: 4.69

FROM DAILY STANDARD
TRIAC z 6.73

01
o2
03
o4
05
06
o7
08
09
1_0

1-L
t2
l_3
L4
1_5

t6
L7
l_8
l_9
20
2L
22
23
24
25
26
27
28
29
30
31_

32

CLIENT
SAMPLE NO.

zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz

LAB
SAIUPIJE ID

RTo41_7
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz

DATE
A}IALYZED

04/L7 /L3
04/L7/L3
04/L7/L3
04/L7 /L3
04/L7 /L3
04/L7 /13
04/L7 /L3
04/1,7 /L3
04/L7 /L3
04/L7/L3
04/L7 /L3
04/L7 /1,3
o4/1-7/13
04/L7 /L3
04/L7 /1,3
04/L7 /L3
04/L7/L3
04/17 /L3
04/t7 /1.3
04/L7 /L3
04/L7/L3
04/L7/L3
04/L7/L3
04/L7 /L3
04/!7 /L3
04/t7 /1.3
04/t7/L3
04/L7 /L3
04/17 /L3
04/L7 /13
04/L7 /L3
04/L7/L3

TIME
ANALYZED

1_00 7
LO26
1_04 5
11_05
113 8
1158
t2L7
t237
L257
t3L7
1_338
1-358
a4a8
1438
1_458
1517
1_53 7
1557
L61,7
r_63 6
1_65 6
L7L6
L736
1755
1_ 8 1_4

1834
r_853
1_91_3

L932
L9s2
20LL
2030

TERPH
RT#

4-69
4 .69
4 .69
4 .69
4 .68
4 .69
4 .69
4 .69
4 .69
4 .69
4.68
4.68
4 .68
4 .68
4 .69
4 .68
4 .69
4 .69
4.69
4 .69
4 .68
4 .69
4 .69
4 .69
4 .68
4 .69
4 .59
4.69
4.69
4 .69
4 .69
4 .69

TRIAC
RT#

6.73
6.73
6.74
6.73
6.72
6.73
6.73
6.73
6.73
6.74

6.72
6.74
6.73
6.73
6.74
6 .74
5.73
6."73
6.73
6.74
6.74
6.74
6.74
6.73
6.73
6.73
6.73
6.73

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

page 1- of 3

Qc(+/-
(+/-

limits.

FORM VIII TPH

LIMITS
O.05 MINUTES)
0.05 MrNurEs)



8
TPH AI{ALYTICAIJ

Lab Name: AI{ALYTICAL RESOIIRCES INC

SDG No.: WL62

Instrument ID: FID3B

SEQUENCE

Client: GEOENGINEERS

Project: FORMER IRONDALE

GC Column: RTX-I-

THE AI{ALYTICAI, SEQUENCE OF BLANKS, SAMPLES, AI\TD STANDARDS,
IS GIVEN BELOW:

ST'RROGATE RT
TERPHz 4.69

FROM DAILY STANDARD
TRIAC: 5.73

01_

o2
03
o4
05
06
o7
08
09
10
1_ 1_

L2
1_3

L4
L5
L6
L7
18
L9
20
2L
22
23
24
25
26
27
28
29
30
3L
32

CLIENT
SAMPLE NO.

zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
FORMER IROND
FORMER IROND
zzzzz
zzzzz
zzzzz
MW- 05 - 1_3 041_0
MW- 06- 1-3 04 L0
MW- 07 - 1-3 041_0
MW- 08 - 1-3 0410
MW- 09- 1_3 0410
MW- 06- r_3 0410
FORMER IROND
FORMER TROND
zzzzz
zzzzz

LAB
SAIVIPLE ID

zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
DIESEL#5
MOIIJ#5
zzzzz
zzzzz
ZZZZZ
WL62A
WL62B
wL62C
vlr,62D
WL62E
WL62F
DIESEL#6
MOIIJ#6
zzzzz
zzzzz

DATE
AIVALYZED

04/L7 /L3
04/t7 /L3
04/L7 /L3
04/L7 /L3
04/L7 /!3
04/t7 /L3
04/L7 /L3
04/L7 /L3
04/L7 /L3
04/L7 /L3
04/L7 /L3
04/L8/L3
04/ L8 / L3
04/1,8/1,3
04/t8/1,3
04/L8/t3
04/L8/L3
04/L8/L3
04/ !8 / L3
04/ L8 / L3
04/L8/L3
04/L8/L3
04/L8/L3
04/L8/L3
04/L8/L3
04/L8/L3
04/1,8/L3
04/Le/B
04/L8/L3
04/ a8 / L3
04/L8/L3
04/L8/L3

TTME
ANALYZED

2049
2LO8
2L27
2L46
2205
2224
2243
2302
2320
2339
2354
001-7
0035
0054
01_1_3

01-31-
0]-s 0
0209
o227
o246
03 05
o323
0342
0400
o41-9
0437
o456
051_4
053 2
0551
0609
o628

TERPH
RT#

4 .69
4 .69
4 .69
4 .69
4.69
4 .69
4 .69
4 .68
4 .69
4.69
4.69
4 .69
4 .69
4.69
4.69
4 .69
4 .69
4 .69
4 .68
4 .69
4 .69
4 .69
4.69
4.69
4 .69
4 .69
4 .69
4 .69
4 .69
4 .68
4 .69
4 .69

TRTAC
RT#

6.73
6.73
6.73
6.74
6.73
6.73
6.73
6.74
6.74
6.73
5.74
6 -73
6.73
6.73
6.73
6.73
6.73
6.74
6.74
5.73
6.74
6.73
6.73
6.73
6.73
6.73
6.73
6.'73
6.72
6.74
6.73
6.73

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

2of3
FORM VIII TPH

QC LIMITS
(+/- o.os MTNUTES)
(+/- o.os MTNUTES)

t ..,. I E -1,*s 
- ..jf !+qE n.$1 Eii$ Le E*



8
TPH A}IALYTICAI,

LAb NAME: AIiTALYTICAL RESOI]RCES INC

SDG No.: WL62

Instrument ID: FID3B

THE

SEQUENCE

C1ient: GEOENGINEERS

Project: FORMER IRONDALE

GC Column: RTX-1

AMITYTICAL SEQUENCE OF BLANKS, SAIIIPLES, AND STAMARDS,
rS GIVEN BELOW:

SURROGATE RT FROM
TERPHz 4.69

DAILY STA}IDARD
TRIAC: 6.73

0l_
o2
o3
04
05
06
o7
08
09
l-0

CLIENT
SAIqPLE NO.

zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
FUEL FARM SA
zzzzz

I,AB
SAI4PLE ID

zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
zzzzz
DIESEL#7
zzzzz

DATE
ANALYZED

04/Ls/L3
04/L8/L3
04/L8/L3
04/L8/L3
04/Le/L3
04/L8/L3
04/L8/1,3
04/1.8/13
04/L8/L3
04/ L8 / L3

TIME
AITALYZED

o646
0705
0724
07 43
08 02
o822
084 1
0901-
o92L
0940

TERPH
RT#

4 .59
4 .69
4 .69
4 .69
4 .69
4 .69
4 .69
4 .69
4 .69
4 .68

TRIAC
RT#

6.73
6.74
6.74
6.73
6.74
6.74
6.74
6.74
6.72
6.74

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

QC
(+/-
(+/-

limits.

LIMITS
O. 05 MINUTES)
O. 05 MINUTES)

page 3 of 3
FORM VTTT

$-s€ ffit$ " ffiffiffi{:*tr



Metals Analysis
Report and Summary QC Forms
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Cover Page
INORGAI.UC ATiIAIYSIS DATA PACKAGE

CLIENT: Geoengineers

PROJECT: Former Irondal-e Iron
SDG: WL62

CLIENT ID ARI LfMS ID REPREP

it3:Its3t@
INCORPORATED

ARI TD

Mw-05-130410

MW-05-1304 L0D

MW-05-l_30410S

Mtil-06-1.30 4 t-0

PBW

LCSW

Mv{-07-130410

MW-08-13041-0

MW-09-130410

MW-09-1304 l-0-DUP

WL62A

WL62ADUP

wt62ASPK

url,62B

wL52MBL

WL62MBlSPK

wL62C

WL62D

WL62E'

WL62G

L3-1'7'70

L3-7770

13-'1'1'70

\3-'t'771

IJ- I I I L

1.3-'t 7'71.

LJ-tttz

1.3-'77'73

1.3-"t17 4

t3-717 6

Were ICP interel-ement corrections applied ?

Were ICP background corrections applied ?

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

Comments:

Yes /No

Yes /No

Ye s,/ No

YES

YES

TH]S DATA

Signature:

Date:

EVIEWED AND AUTHORIZED FOR RELEASE BY:

Name: Jay Kuhn

Tiflc. TnnrnaniCS DireCtOf

PACKAGE

COVER PAGE

$*sc ff # fffi{ffiffi $-* €s



INORGA}IICS A!{AIYSIS DATA SHEEE

DTSSOLVED METALS
Page 1 of 1

Lab Sample ID: wL62A
LIMS ID.. I3_111O
Matrix: Water
Data Release Authorized
Reported: 04/18/13

fix3:nstb@
INCORPORATED

SanPIe ID: WI-05-130410
SAMPI,E

QC Report No: Wl62-Geoengineers
Project: Former frondafe lron & Steel Pfant

Date Sampled: A4/I0/L3
Date Received: 04/17/13

Prep PreP AnalYsis AnalYsis
Uet-tr OatL Uetlroa Oale CeS WunSer erratyte ru, pglf. Q

200.8 O4lI5/73 2A0.8 04/I7/I3 7440-50-8 Copper 0.s 1.5
200.8 o4/:]s11,3 200.8 04/1.7 /I3 7440-02-0 Nickel 0.5 5.1

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-I
$-Eg ffi# " s&fftffiffi{ft



INORGAIIICS ATiIAIYSIS DATA
DISSOIVED METAI,S
Page 1 of 1

Lab Sample ID: WI62B
LIMS ID z 13-177L
Matrix: Water
Data Release Authorlzed:
Reported: 04/I8/13

Al3bfiSrb@
INCORPORATED

SauPIe ID: MI-06-130410
SAI'{PLE

QC Report No: Wl62-Geoengineers
Froiect: Former Irondal-e Iron & Steel- Plant

Date Sampled: O4 /10 /1'3
Date Received: 04/11/13

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber AnaIYte ttgt/L

200.8
200 .8

04/15/13 200.8
04/15/13 200.8

04/11 /13 7440-50-8
04/L1/1.3 7440-O2-O

Copper
Nicke1

nq

4.2

U-Anaj-yte undetected at given RL
RL-Reporting Limit

FORM-I
c*g$ #p'dFtffiffiffi--"r



INORGA}UCS ATiIAI.YSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab Sample fD: WL62C
LIMS ID: 13-'11'12 ,
Matrix: Water ( \\ i ,/
Data Refease Authorizedr\W
Reported: 04/18/I3 f I

t/
\r'

Prep Prep AnalYsis AnalYsis
Meth Date Method Date

*rsfiseb@
INCORPOBATED

SamPJ.e ID : l'191-07-130410
SAMPLE

QC Report No: Wl62-Geoengineers
Project: Former lrondal-e lron & Steef Plant

Date Sampled: 04/I0/13
Date Received: 04/II/13

CAS Nunber Analyte Rf, lu'st/L O

200.8 04/15/1.3 200.8
200.8 04/15/13 200.8

U-Analyte undetected at given RL
RL-Reporti-ng Limit

04/11 /13 7440-50-8
04/11 /13 7440-O2-O

Copper
NickeI

nq
nq

L.4
5.1

FORM-I
g,gg ffi{3 ' trffiffiffiffi,TF



INORGANTCS ATiIALYSTS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Samp1e fD: WL62D
LIMS ID: 1.3-'l'17 3 A^ , ,Matrix: Water I tL*tl/
Data Rel-ease Authorizedff fii
Reported: O4 /18 /13 .l.l

fixs:fi:ib@
INCORPORATED

SamPle ID: W-08-130410
SAIvtPLE

QC Report No: Wl62-Geoengineers
Project: Former Irondale lron & Steel Plant

Date Sampled: 04/1,0/73
Date Received: 04/lI/13

Prep
Meth

Prep
Date

Analysis Arralysis
Method Date CAS Nrrnber AnalYte vs/L

200.8 04/1-5/73 200.8
200.8 04/15/1,3 200.8

U-Analyte undetected at given RL
Rl-Reporting Limit

04/71 /13 7440-50-8
04/r1 /13 7440-O2-O

Copper
Nickel

2.2
4.9

FORM_I
$-$$ ffi€s ffigffi#&q"3.#H16_



INORGATiIICS AIiIAI,YSIS DATA SHEEI
DISSOLVED METAIS
Page 1 of 1

Lab Sample fD: WL62E
LIMS IDt L3-1114 

^^ .',.
Matrix: Water l\H'l
Data Rel-ease Autho rize\f ('
Reported: 04/18/1.3 l'I

Prep
Meth

Ai$fisrb@
INCORPORATED

Sauple ID: 14{-09-130410
SAI'{PLE

QC Report No: WL62-Geoengi-neers
Project: Former Irondale fron & Steel Pl-ant

Date SampJ-ed: 04/I0/1,3
Date Received: 04/]-1"/13

Prep Analysis Analyeis
Date Method Date CAS Nuuber Analyte RI trgt/L

200.8 04/1.5/1.3 200.8
200.8 04/1,5/1,3 200.8

04 / r1 / 1,3 7440-s0-8
04/1,7 /13 7440-O2-O

Copper
Nicke].

7

10

U-Anal-yt.e undetecLed at given RL
Rl-Reporting Limit

FORlvt-I
E-sg 6ft*' dftffi#ffiq3



INORGAI{ICS A}IAIYSTS DATA
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: WL62G
LIMS ID: 1'3-117 6

Matrix: V0ater
Data Release Authoriz
Reported: O4/18/1'3

f,rs5fisrb@
INCORPORATED

SamPIe rD: MI{-09-130410-DUP
SAMPI,E

QC Report No: Wl62-Geoengineers
Project: Former Irondale fron & Steel Pl-ant

Date Sampled: 04/I0/\3
Date Received: 04/!7/13

Prep
t'!eth

Prep
Date

Anatysis Arralysis
Method Date CAS Nunber AnalYte RL P9'/L

200.8 04/15/1"3 200.8 04/r7 /73
200.8 04/1,5/1.3 200.8 04/1'7/L3

U-Analyte undetected at given RT,

Rl-Reporting Limit

7440-50-8
7440-02-O

Copper
Nickel

7
10

FORM-I
s-Bg ffi*"ffiffiffiqq

" €*a@#:6d**'



INORGA}IICS AI{AIYSIS DATA SHEET
DISSOLVED METALS
Page l- of 1

Lab Sample ID: WL62A QC
LIMS ID: L3-'77'74
Matrix: water [\\l'r'
Data Rel-ease AuthorizedVVl
Reported : 04 / IB / 13 f\ /'/

MATRIX SPIKE

ANALYTICALIa
RESOURCES\Z
INCORPORATED

Sample ID: t{W-05-130410
MATRIX SPIKE

Report No: WL62-Geoengineers
Project: Former Irondal-e lron & Steel Pl-ant

Date Sampled: 04/10/1'3
Date Received: 04/11'/13

QUALITY CONTROI, REPORT

Analyte
Analysis
Method Sanple Spike

Spike
Added

t
Recovery

Copper
Nlckel

200.8
200.8

zo..t
?N R

25.O
25 .0q'l

99 .62
1UJ6

Reported in pg/L

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

Percent Recovery Limits z 75-1-252
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INORGAIIICS AT.IAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: WL62A
LIMS IDz 13-777O
Matrix: Water
Data Rel-ease Authorized
Reported: 04/1.8/13

fiisbfi:tb@
INCORPORIITED

Sample ID: WI-05-130410
DUPLICATE

QC Report No: Wl62-Geoengineers
Project: Former frondale lron & Steel- Plant

Date Sampled: 04/1.0/1.3
Date Received: 04/71/73

I'IATRIX DUPLICATE 9UATITY CONTROL REPORT

Analysie Control
Analyte I'tethod Sanple Duplicate RPD Lirnit A

Copper 200.8 1.5 I.4 6.92 +/- 0.5 L

Nickef 2oo'8 5'1 5'1 o'ot +/- 2oz

Reported in pglL

*-Contro] Limit Not Met
L-RPD Invalid, Limit : Detection Limit
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tlstfisrb@
INCORPORATED

INORGANTCS AIAIYSTS DATA SHEET
DTSSOLVED METAI,S
Page 1 of 1

Lab Sample ID: WL62LCS
LIMS ID: I3-'l'77I
Matrix: Water
Data Release Author:-zedz
Reported: 04/78/13

Analysis
Method

SamPle fD: LAB CONTROL

QC Report No: Wl62-Geoengineers
Project: Former Irondale lron & Steel Plant

Date Sampfed: NA
Date Recei-ved: NA

BLAI{K SPIKE QUALITY CONTROL REPORT

Analyte
Spike
Found

Spike
Added

t
Recovery a

Copper
Nickel-

Dannrt-aA in rrn,/T.

N-Controf limit not met
Control- Limits: 80-120%

200.8
200.8

2't.2
26 .8

25.O
25.O

10 98
107?
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I
INORGATiIICS AI{AI,YSIS DATA SHEET

DISSOLVED METAI.S
Page 1 of l-

Lab Sample ID: ViL62MB
LIMS IDz I3-17't 1 

^' 
//Matrix: Water lVn

Data Release Authorizedf\/
Reported: 04/1,8/13 f J

Prep
Date

Arsiffsrb@
INCORPORATED

SamPIe ID: METIIOD BLAI{K

QC Report No: Wl62-Geoengineers
Project: Former lrondal-e fron & Steel Plant

Date Sampled: NA
Date Received: NA

Prep
Meth

Anal-ysis Analysis
Method Date CAS Nunber ArralYte Itgt/L

200.8 04/15/1,3 200.8 04/r7/1'3
200.8 04/1.5/1,3 200.8 04/r7/t3

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

7440-50-8
7 440-02-0

Copper
Nickel-

nE nq
AR

U

U

FORM-I
a-$g ffi*' ffiffifftq4*- + a4_l#i;#n*:
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IDLs and ICP
Linear Ranges

CLIENT: Geoengineers

PROJECT: Former Ironda]e Iron
SDG: WL62

ir3bilsts@
INCORPORATED

UNITS z ug/L

GFA
A}{AI.ITE EL METH INSTRI'MENT I{AVEIJENTH BACK- CI'P RT' RL ICP I'INEIAR ICP I,R

(nn) GROT,ND CRDI, DATB R,ANCE (ugll.) DATE

copper cu PMS NEXION 300D MS 0.00

Nickel- NI PMS NEXION 300D MS 0.00

25 0.5 4/1/201"2

40 0.5 4/1/203.2

FORM X/XII
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Preparation Log

CLIENT: Geoengineers

PROJECT: Former Irondal-e Iron
SDG: WL62

CI,IIIN:T ID ARI ID

#s:ItSft@
INCORPORATED

ANALYSIS METHOD: PMS

ARI PREP CODE: REN

PREPDATE: 4/75/201-3

r.{ass (s)
INITIAI,

\toLIrME (nXr)
FINAI, VOLI'ME

(EL)

MW-05-130410

MW-05-130410D

MW-05- 1304l-0S

MW-06-13041-0

MW-07-13041-0

Mvir-08-130410

MW-09-13041_0

MW- 0 9- 1 3 0 4 1 0 -DUP

PBW

LCSW

WL62A

WL52ADUP

WL62ASPK

WL62B

wr,62c

WL62D

wr,62E

wr,62G

viIL62MBl"

WL62MBlSPK

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

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

25.O

25.0
25.O
z3,u
25.O
cR n
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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. 



Have we delivered World Class Client Service? 

Please let us know by visiting www.geoengineers.com/feedback.  
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