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Herrenkohl Consulting LLC 

 
May 12, 2017  
 
Analiese Burns, PWS 
Natural Resources Division 
Public Works Department 
City of Bellingham 
2200 Nevada Street 
Bellingham, WA  98229 
 
Subject:   2017 Groundwater Characterization Report & Evaluation of Additional 

Sampling or Other Steps, Eldridge Municipal Landfill Compliance Monitoring, 
Bellingham, Washington 

 
Dear Analiese: 
 
This final letter report presents the results of the 2017 groundwater characterization 
completed in support of the Eldridge Municipal Landfill Site (Site) compliance monitoring 
located in Bellingham, Washington (Figure 1).  It describes the field and analytical 
activities, site groundwater flow characteristics, presents the chemical analytical results 
with comparison to previous sampling results and compliance criteria, and evaluates the 
need for additional sampling or other steps.  All fieldwork was conducted on March 7, 
2017. 
 
Herrenkohl Consulting LLC has written this letter report under Contract No. 2011-0142 
(including modifications) with the City of Bellingham Public Works Department (City) 
and with direction from Ecology’s Toxics Cleanup Program (Ecology).  The compliance 
monitoring and this letter report have been prepared to satisfy the requirements of the Site 
Consent Decree (No. 152024091) between the City and Ecology filed by the Whatcom 
County Clerk on December 31, 2015.   
 
Field Sampling Activities and Methods 
 
This section describes the sampling activities conducted at the site as part of the 
compliance monitoring.  Groundwater sampling was conducted in general accordance with 
the project sampling and analysis plan (SAP; Herrenkohl Consulting 2012) and addendum 
SAP (Herrenkohl Consulting 2016a).  There were no deviations from the addendum SAP 
during the field program. 
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Groundwater Investigation 
 
Groundwater levels for evaluating groundwater flow direction across the Site were 
measured at each well on March 7, 2017 during the groundwater sampling event.  Each 
groundwater level was measured from a surveyed reference point (located on a marked 
edge of the top of the PVC well casing) to the top of the groundwater using a hand-held 
water level indicator.  These measurements were recorded to the nearest 0.01 ft.  
Groundwater depth measurements are provided on the field forms in Attachment A. 
 
Prior to sampling, each well was purged with a dedicated Teflon bailer (to provide surging 
action to remove residual formation material) and then using a peristaltic pump with 
dedicated Teflon-lined tubing.  Field parameters, including pH, temperature, conductivity, 
dissolved oxygen (DO), oxidation/reduction potential (ORP), and turbidity were regularly 
measured and recorded during purging with the peristaltic pump.  Purging was considered 
complete when these field parameters became stable as specified in the SAP. 
 
Groundwater samples were collected using a peristaltic pump and dedicated Teflon-lined 
tubing into appropriate sample containers provided by the laboratory.  In accordance with 
the addendum to the SAP, groundwater samples were analyzed for dissolved arsenic and 
iron following EPA Method 200.8.  Groundwater for dissolved metals analysis was filtered 
in the laboratory using a 0.45-micron, disposable filter and preserved before analysis. 
 
Investigation-Derived Waste 
 
Investigation-derived waste was handled according to the addendum SAP.  All 
decontamination and purge waters were allowed to re-infiltrate into the soils near the 
center of the landfill site (in the vicinity of station EML-SB-03). 
 
Groundwater Flow 
 
The following groundwater elevations were measured at the wells on March 7, 2017: 
 

 EML-SB-01 → 36.02 ft 
 EML-SB-02 → 34.88 ft 
 EML-SB-03 → 34.76 ft 
 EML-SB-04 → 36.30 ft 

 
 
To evaluate the groundwater flow direction at the site, groundwater elevations were plotted 
on a Site map and contoured (Figure 2).  As shown on the figure, Site groundwater flows 
to the southwest toward Bellingham Bay.  This is similar to the groundwater flow 
measured at the Site in May 2012 and March 2016 (Herrenkohl Consulting and Integral 
Consulting 2015, Herrenkohl Consulting 2016b). 
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Chemical Results 
 
This section identifies the constituents detected in groundwater and evaluates any 
exceedances based on compliance levels developed for the Site.  A comparison to 
compliance levels and previous sampling data are summarized in Table 1.  A summary of 
the data quality review that was conducted is also provided below with details in 
Attachment B.  Laboratory data are provided in Attachment C. 
 
Data Quality 
 
Data quality was assessed by performing a data validation review on the analytical results.  
The data were validated using guidance and quality control criteria documented in the 
analytical methods, the SAP (Herrenkohl Consulting 2012), and the National Functional 
Guidelines for Inorganic Data Review (USEPA 2016).  Groundwater samples were 
analyzed by Analytical Resources, Inc. (ARI) of Tukwila, Washington. 
 
The results reported by the laboratory were 100% complete for the groundwater analyses.  
No qualifications are recommended in the data set (refer to Attachment B). 
 
Groundwater Testing Results 
 
Groundwater results were compared to compliance levels protective of groundwater and 
surface water (Table 1).  Dissolved arsenic was below corresponding compliance levels in 
2017, similar to concentrations reported in 2016.  Additionally, arsenic concentrations 
within the Site boundary for both monitoring years were considerably lower than results 
reported in the May 2012 sampling event (Herrenkohl Consulting and Integral Consulting 
2015). 
 
Dissolved iron concentrations in wells EML-SB-01 (1,180 µg/L), -02 (867 µg/L), and -04 
(906 µg/L) were elevated in comparison to the 2016 monitoring results and exceeded the 
compliance level of 300 µg/L.  Concentrations for EML-SB-01 and EML-SB-02 were 
similar to the dissolved iron concentration in the upgradient well EML-SB-04.  However, 
the dissolved iron concentration detected in at EML-SB-03 (25.7 µg/L), located in the 
middle of the former landfill footprint, was only slightly above the laboratory detection 
limit of 20 µg/L, similar in concentration to the 2016 result, and well below the upgradient 
well concentration and compliance level. 
 
Conclusions 
 
In the May 2012 groundwater sampling event, dissolved iron was elevated in the three 
wells (EML-SB-01, -02, -03) completed in the footprint of the former landfill with respect 
to the upgradient well (EML-SB-04).  The dissolved iron concentrations in all four wells 
were also above the compliance level of 300 µg/L.  At that time, it was thought these 
results may indicate a residual impact from the former landfill, a variation in subsurface 
geochemical conditions unrelated to the landfill, or a variation in natural geochemical 
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conditions related to the new pit run fill or surface soil amendments placed to help with 
revegetation. 
 
The previous sampling in May 2012 also showed an elevated arsenic detection in one well 
(EML-SB-03) completed in the footprint of the former landfill with respect to the 
upgradient well and compliance level of 5 µg/L.  The other wells (EML-SB-01 and -02) 
had arsenic concentrations below the compliance level and also slightly lower than the 
upgradient well.  These contradictory data were thought to represent an artifact related to 
sampling methods for EML-SB-03, a residual impact from the former landfill, or a natural 
or recent geochemical variation in the uppermost water-bearing zone (as described above). 
 
For dissolved arsenic, concentrations in the March 2016 and March 2017 sampling events 
were observed to be below the compliance level and lower than concentrations reported in 
the May 2012 sampling event.  These most recent groundwater results suggest that 
previous results were likely a residual impact from the former landfill or temporary 
variation in natural geochemical conditions at the Site. 
 
For dissolved iron, concentrations in the March 2016 sampling event were observed to be 
below the compliance level and concentrations reported in the May 2012 sampling event.  
However, in the March 2017 sampling event, dissolved iron concentrations in wells EML-
SB-01, -02, and the upgradient well EML-SB-04 were above the compliance level but 
lower than reported concentrations in May 2012.  The varying dissolved iron 
concentrations in site wells and the upgradient well during the last two monitoring years 
indicates a variation in subsurface geochemical conditions unrelated to the landfill. 
 
The two years of groundwater monitoring fulfills the requirements of the Consent Decree 
for the Site.  Based on the monitoring results and conclusions above, there should be no 
reason or requirement to continue Site groundwater monitoring into the future. 
 
Please let me know if you have any questions about the contents of this letter report.  As 
always, it has been a pleasure working with the City and Ecology on this project. 
 
Sincerely, 
HERRENKOHL CONSULTING LLC 

Mark J. Herrenkohl, LEG 
Principal Manager 
 
Enc.: Table 1.  Summary of Groundwater Sample Results 

Figure 1.  Site and Vicinity Map 
Figure 2.  Groundwater Surface Map, March 2017 
Attachments A-C 

Mark Herrenkohl
Stamp



Analiese Burns 
May 12, 2017 
Page 5 
 

Herrenkohl Consulting LLC 

References 
 
EPA.  2016.  USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data Review.  EPA-540/R-2016-001.  U.S. Environmental Protection 
Agency.  Office of Superfund Remediation and Technology Innovation (OSRTI).  
Washington, D.C.  September. 
 
Herrenkohl Consulting.  2012.  Sampling and Analysis Plan, Groundwater Site 
Characterization, Eldridge Municipal Landfill RI/FS.  Prepared for the City of Bellingham, 
Public Works Dept.  Prepared by Herrenkohl Consulting LLC of Bellingham, WA.  April 
27. 
 
Herrenkohl Consulting.  2016a.  Addendum to the Sampling and Analysis Plan, 
Groundwater Site Characterization, Eldridge Municipal Landfill RI/FS.  Prepared for the 
City of Bellingham, Public Works Dept.  Prepared by Herrenkohl Consulting LLC of 
Lopez Island, WA.  February 23. 
 
Herrenkohl Consulting.  2016b.  2016 Groundwater Characterization Report, Eldridge 
Municipal Landfill RI/FS.  Prepared for the City of Bellingham, Public Works Dept.  
Prepared by Herrenkohl Consulting LLC of Lopez Island, WA.  May 17. 
 
Herrenkohl Consulting and Integral Consulting.  2015.  Final Remedial 
Investigation/Feasibility Study Report, Eldridge Municipal Landfill.  Prepared for the City 
of Bellingham, Washington.  Prepared by Herrenkohl Consulting LLC of Bellingham, 
Washington and Integral Consulting Inc. of Seattle, Washington.  December.  



Table 1.  Summary of Groundwater Sample Results

Sampling Date → 5/29/2012 3/7/2016 3/7/2017 5/29/2012 3/7/2016 3/7/2017 5/29/2012 3/7/2016 3/7/2017 5/29/2012 3/7/2016 3/7/2017

Arsenic ug/L 5 Backgrounda 1.6 0.4 0.614 1.2 0.7 1.03 14.7 0.4 0.372 1.9 0.7 1.48
Iron ug/L 300 Secondary MCL 4350 40 1180 4770 260 867 6610 20 U 25.7 4140 220 906

pH Units  ‐‐ 6.30 10.32b 6.69 6.06 10.96b 6.87 6.07 11.19b 6.57 5.91 10.68b 6.11
Temp C  ‐‐ 10.36 9.84 9.0 11.00 8.37 6.3 13.65 8.01 5.7 11.95 8.69 6.6
Conductivity mS/cm  ‐‐ 0.309 0.316 0.2122 0.655 0.374 0.1956 0.504 0.347 0.1783 0.462 0.351 0.2097
DO mg/L  ‐‐ 0.41 0 0.43 0.36 0 0.36 0.34 1.57 2.02 0.40 7.25 0.85
Turbidity NTU or g/L*  ‐‐ 0 170 0.1989* 0 88.4 0.1976* 0 19.8 0.1833* 0 119 0.2106*
ORP mV  ‐‐  ‐‐ ‐73 30.7 ‐‐ ‐39 18.2 ‐‐ 55 50.2  ‐‐ ‐21 64.9

Notes:
Results are reported as dissolved metals.
Boldface indicates a result exceeding the applicable compliance level.
a The natural background concentration of arsenic in groundwater for the State of Washington is 5 µg/L (MTCA Table 720‐1, footnote b)
b pH measurements in March 7, 2016 were consistently elevated while purging the groundwater monitoring wells
      due to a faulty pH sensor or meter calibration problem.
U ‐ undetected result; associated value is method detection limit
C ‐ Celsius
mS/cm ‐ milli Siemens per centimeter
ug/L ‐ micrograms per liter
NTU ‐ nephelometric turbidity units
g/L ‐ grams per liter
mV ‐ millivolts

Compliance Level

EML‐SB‐01 EML‐SB‐02 EML‐SB‐03 EML‐SB‐04

Herrenkohl Consulting LLC
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ATTACHMENT A 
FIELD LOGS 
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ATTACHMENT B 
LABORATORY DATA VALIDATION 

 
The data were validated using guidance and quality control (QC) criteria documented in 
the analytical methods; the Sampling and Analysis Plan (Herrenkohl Consulting 2012), 
and the National Functional Guidelines for Inorganic Data Review (USEPA 2016).   
Groundwater samples were analyzed by Analytical Resources, Inc. (ARI) of Tukwila, 
Washington.  Samples submitted to ARI were analyzed for the following: 
 

Test Method 
Dissolved Arsenic and Iron EPA 200.8 
 
Sample data are presented in the sample delivery group (SDG) 17C0117.  Summary data 
package is provided in Attachment C.  The complete data package and electronic data 
deliverables (EDD) are available upon request (compact disk). 
 
A partial data review was completed for all data packages which included review of the 
following: 
 

 Data package completeness 
 Analytical holding time and sample preservation 
 Reporting limits 
 Blank contamination 
 Accuracy (compound recovery) 
 Precision (replicate analyses) 

 
Data Package Completeness 
 
Completeness is defined as the total number of usable results (results that were not rejected 
during data validation) divided by the total results reported by the laboratory.  The results 
reported by the laboratory were 100% complete for the groundwater analyses.  No 
qualifications are recommended in the data set. 
 
Holding Time and Sample Preservation 
 
The time between sample collection, extraction, and analysis was determined to be within 
method and project-specified holding times.  No qualifications of the data are necessary. 
 
The initial sample preservation requirement was met for all samples upon receipt by the 
laboratory. 
 
Reporting Limits 
 
Reporting limits were at or below target reporting limits for the project. 
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Blank Contamination 
 
At least one method blank was analyzed with each batch of samples for each analysis.  No 
contamination was detected in any of the method blanks. 
 
Accuracy 
 
Laboratory Control Sample Recoveries 
 
Laboratory Control Sample (LCS) analyses were performed at the proper frequency for 
metals analyses.  All spike recoveries reported by the laboratory for LSC analyses met the 
criteria for acceptable performance. 
 
Precision 
 
No laboratory duplicates were tested for SDG 17C0117. 
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Herrenkohl Consulting.  2012.  Sampling and Analysis Plan, Eldridge Municipal Landfill 
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Prepared by Herrenkohl Consulting LLC, Bellingham, WA. 
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ATTACHMENT C 
LABORATORY DATA 



Analytical Resources, Incorporated

Analytical Chemists and Consultants

Herrenkohl Consulting LLC.

RE: Eldridge Landfill

Bellingham, WA 98229

321 Summerland Road

Mark Herrenkohl

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

20 March 2017

Associated Work Order(s) Associated SDG ID(s) 

17C0117 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the reqirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc.

Kelly Bottem, Client Services Manager

The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Cert# 100006
PJLA Testing

Accreditation # 66169

1 of 451
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Project:

Project Number:

Project Manager:

Reported:

Herrenkohl Consulting LLC.

321 Summerland Road HCL041

Mark Herrenkohl

Eldridge Landfill

20-Mar-2017 11:45Bellingham WA, 98229

Analytical Report

Analytical Chemists and Consultants

Analytical Resources, Incorporated

Case Narrative

Dissolved Metals - EPA Method 200.8

The sample(s) were digested and analyzed within the recommended holding times.

The samples were filtered and preserved in the lab. 

 

Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits. 

The LCS percent recoveries were within control limits.
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Internal Chain of Custody

Herrenkohl Consulting LLC.

Eldridge Landfill

HCL041

08-Mar-2017 11:10Client:

Project:

Number:

Received:

Paul MorkReceived By:

Temp (°C):  0.30

17C0117-01 (EML-SB-01) Sampled 03/07/2017 12:00

InOutCurrent Status Location

17C0117-01 A 01   [HDPE NM, 500 mL] Hazard Info:

03/10/2017 11:24 by DP  by Metals Metals Prep Lab

03/10/2017 11:24 by DP  by Metals Prep Lab

17C0117-02 (EML-SB-02) Sampled 03/07/2017 12:20

InOutCurrent Status Location

17C0117-02 A 01   [HDPE NM, 500 mL] Hazard Info:

03/10/2017 11:24 by DP  by Metals Metals Prep Lab

03/10/2017 11:24 by DP  by Metals Prep Lab

17C0117-03 (EML-SB-03) Sampled 03/07/2017 13:45

InOutCurrent Status Location

17C0117-03 A 01   [HDPE NM, 500 mL] Hazard Info:

03/10/2017 11:24 by DP  by Metals Metals Prep Lab

03/10/2017 11:24 by DP  by Metals Prep Lab

17C0117-04 (EML-SB-04) Sampled 03/07/2017 14:35

InOutCurrent Status Location

17C0117-04 A 01   [HDPE NM, 500 mL] Hazard Info:

03/10/2017 11:24 by DP  by Metals Metals Prep Lab

03/10/2017 11:24 by DP  by Metals Prep Lab
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Form I

INORGANIC ANALYSIS DATA SHEET
EML-SB-01

EPA 200.8

Dissolved Metals

Laboratory:

Client:

Matrix:

Sampled:

Solids (wt%):

Batch: Sequence: Calibration: Instrument:

Analytical Resources, Inc. Project: Eldridge Landfill

SDG: 17C0117

Water Laboratory ID: File ID:17C0117-01 XDT_m2170315-106

Prepared: Analyzed:03/07/17 12:00 03/13/17 08:34 03/15/17 18:34

 0.00 Preparation: Initial/Final:REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BFC0307 SFC0199 AC00039 ICPMS2

25 mL / 25 mL

Herrenkohl Consulting LLC.

QCAS NO. Analyte (ug/L)
DilutionConcentration
Factor MDL MRL

7439-89-6 1180 1Iron, Dissolved 6.27 20.0
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Form I

INORGANIC ANALYSIS DATA SHEET
EML-SB-01

EPA 200.8 UCT-KED

Dissolved Metals

Laboratory:

Client:

Matrix:

Sampled:

Solids (wt%):

Batch: Sequence: Calibration: Instrument:

Analytical Resources, Inc. Project: Eldridge Landfill

SDG: 17C0117

Water Laboratory ID: File ID:17C0117-01 XDT_m2170315-106

Prepared: Analyzed:03/07/17 12:00 03/13/17 08:34 03/15/17 18:34

 0.00 Preparation: Initial/Final:REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BFC0307 SFC0199 AC00039 ICPMS2

25 mL / 25 mL

Herrenkohl Consulting LLC.

QCAS NO. Analyte (ug/L)
DilutionConcentration
Factor MDL MRL

7440-38-2 0.614 1Arsenic, Dissolved 0.0220 0.200
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Form I

INORGANIC ANALYSIS DATA SHEET
EML-SB-02

EPA 200.8

Dissolved Metals

Laboratory:

Client:

Matrix:

Sampled:

Solids (wt%):

Batch: Sequence: Calibration: Instrument:

Analytical Resources, Inc. Project: Eldridge Landfill

SDG: 17C0117

Water Laboratory ID: File ID:17C0117-02 XDT_m2170315-107

Prepared: Analyzed:03/07/17 12:20 03/13/17 08:34 03/15/17 18:39

 0.00 Preparation: Initial/Final:REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BFC0307 SFC0199 AC00039 ICPMS2

25 mL / 25 mL

Herrenkohl Consulting LLC.

QCAS NO. Analyte (ug/L)
DilutionConcentration
Factor MDL MRL

7439-89-6 867 1Iron, Dissolved 6.27 20.0
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Form I

INORGANIC ANALYSIS DATA SHEET
EML-SB-02

EPA 200.8 UCT-KED

Dissolved Metals

Laboratory:

Client:

Matrix:

Sampled:

Solids (wt%):

Batch: Sequence: Calibration: Instrument:

Analytical Resources, Inc. Project: Eldridge Landfill

SDG: 17C0117

Water Laboratory ID: File ID:17C0117-02 XDT_m2170315-107

Prepared: Analyzed:03/07/17 12:20 03/13/17 08:34 03/15/17 18:39

 0.00 Preparation: Initial/Final:REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BFC0307 SFC0199 AC00039 ICPMS2

25 mL / 25 mL

Herrenkohl Consulting LLC.

QCAS NO. Analyte (ug/L)
DilutionConcentration
Factor MDL MRL

7440-38-2 1.03 1Arsenic, Dissolved 0.0220 0.200
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Form I

INORGANIC ANALYSIS DATA SHEET
EML-SB-03

EPA 200.8

Dissolved Metals

Laboratory:

Client:

Matrix:

Sampled:

Solids (wt%):

Batch: Sequence: Calibration: Instrument:

Analytical Resources, Inc. Project: Eldridge Landfill

SDG: 17C0117

Water Laboratory ID: File ID:17C0117-03 XDT_m2170315-108

Prepared: Analyzed:03/07/17 13:45 03/13/17 08:34 03/15/17 18:44

 0.00 Preparation: Initial/Final:REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BFC0307 SFC0199 AC00039 ICPMS2

25 mL / 25 mL

Herrenkohl Consulting LLC.

QCAS NO. Analyte (ug/L)
DilutionConcentration
Factor MDL MRL

7439-89-6 25.7 1Iron, Dissolved 6.27 20.0
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Form I

INORGANIC ANALYSIS DATA SHEET
EML-SB-03

EPA 200.8 UCT-KED

Dissolved Metals

Laboratory:

Client:

Matrix:

Sampled:

Solids (wt%):

Batch: Sequence: Calibration: Instrument:

Analytical Resources, Inc. Project: Eldridge Landfill

SDG: 17C0117

Water Laboratory ID: File ID:17C0117-03 XDT_m2170315-108

Prepared: Analyzed:03/07/17 13:45 03/13/17 08:34 03/15/17 18:44

 0.00 Preparation: Initial/Final:REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BFC0307 SFC0199 AC00039 ICPMS2

25 mL / 25 mL

Herrenkohl Consulting LLC.

QCAS NO. Analyte (ug/L)
DilutionConcentration
Factor MDL MRL

7440-38-2 0.372 1Arsenic, Dissolved 0.0220 0.200
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Form I

INORGANIC ANALYSIS DATA SHEET
EML-SB-04

EPA 200.8

Dissolved Metals

Laboratory:

Client:

Matrix:

Sampled:

Solids (wt%):

Batch: Sequence: Calibration: Instrument:

Analytical Resources, Inc. Project: Eldridge Landfill

SDG: 17C0117

Water Laboratory ID: File ID:17C0117-04 XDT_m2170315-109

Prepared: Analyzed:03/07/17 14:35 03/13/17 08:34 03/15/17 18:48

 0.00 Preparation: Initial/Final:REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BFC0307 SFC0199 AC00039 ICPMS2

25 mL / 25 mL

Herrenkohl Consulting LLC.

QCAS NO. Analyte (ug/L)
DilutionConcentration
Factor MDL MRL

7439-89-6 906 1Iron, Dissolved 6.27 20.0
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Form I

INORGANIC ANALYSIS DATA SHEET
EML-SB-04

EPA 200.8 UCT-KED

Dissolved Metals

Laboratory:

Client:

Matrix:

Sampled:

Solids (wt%):

Batch: Sequence: Calibration: Instrument:

Analytical Resources, Inc. Project: Eldridge Landfill

SDG: 17C0117

Water Laboratory ID: File ID:17C0117-04 XDT_m2170315-109

Prepared: Analyzed:03/07/17 14:35 03/13/17 08:34 03/15/17 18:48

 0.00 Preparation: Initial/Final:REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BFC0307 SFC0199 AC00039 ICPMS2

25 mL / 25 mL

Herrenkohl Consulting LLC.

QCAS NO. Analyte (ug/L)
DilutionConcentration
Factor MDL MRL

7440-38-2 1.48 1Arsenic, Dissolved 0.0220 0.200
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PREPARATION BATCH SUMMARY

EPA 200.8

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, Inc.

Herrenkohl Consulting LLC. Eldridge Landfill

17C0117

BFC0307 Water REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

EML-SB-01 17C0117-01 XDT_m2170315-106 03/13/17 08:34

EML-SB-02 17C0117-02 XDT_m2170315-107 03/13/17 08:34

EML-SB-03 17C0117-03 XDT_m2170315-108 03/13/17 08:34

EML-SB-04 17C0117-04 XDT_m2170315-109 03/13/17 08:34

Blank BFC0307-BLK1 XDT_m2170315-100 03/13/17 08:34

LCS BFC0307-BS1 XDT_m2170315-105 03/13/17 08:34
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([WUDFWV�5HFHLYHG�%\6SLNLQJ�:LWQHVVHG�%\ 'DWH� 3UHSDUDWLRQ�5HYLHZHG�%\ 'DWH�
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PREPARATION BATCH SUMMARY

EPA 200.8 UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, Inc.

Herrenkohl Consulting LLC. Eldridge Landfill

17C0117

BFC0307 Water REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

EML-SB-01 17C0117-01 XDT_m2170315-106 03/13/17 08:34

EML-SB-02 17C0117-02 XDT_m2170315-107 03/13/17 08:34

EML-SB-03 17C0117-03 XDT_m2170315-108 03/13/17 08:34

EML-SB-04 17C0117-04 XDT_m2170315-109 03/13/17 08:34

Blank BFC0307-BLK1 XDT_m2170315-100 03/13/17 08:34

LCS BFC0307-BS1 XDT_m2170315-105 03/13/17 08:34
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Form I

METHOD BLANK DATA SHEET Blank

EPA 200.8

Dissolved Metals

Matrix:

Batch: Laboratory ID: BFC0307-BLK1 Prepared:

Analyzed:

03/13/17 08:34

03/15/17 18:04Preparation: REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BFC0307

Water

ICPMS2Instrument:Calibration:SFC0199Sequence: AC00039

CAS NO. QMDLFactor
DilutionConcentration

Analyte (ug/L) MRL

ND7439-89-6 Iron-54 6.271 U20.0

21 of 451



Form I

METHOD BLANK DATA SHEET Blank

EPA 200.8 UCT-KED

Dissolved Metals

Matrix:

Batch: Laboratory ID: BFC0307-BLK1 Prepared:

Analyzed:

03/13/17 08:34

03/15/17 18:04Preparation: REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BFC0307

Water

ICPMS2Instrument:Calibration:SFC0199Sequence: AC00039

CAS NO. QMDLFactor
DilutionConcentration

Analyte (ug/L) MRL

ND7440-38-2 Arsenic-75a 0.02201 U0.200
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Instrument ID: ICPMS2 AC00039Calibration:

Client: Project: Eldridge Landfill

Analytical Resources, Inc.Laboratory: 17C0117SDG:

INSTRUMENT BLANKS

Sequence: SFC0199

EPA 200.8

Herrenkohl Consulting LLC.
:

03/15/17 10:16Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

ug/LIron-54 (dissolved) 1.69SFC0199-ICB1 20.06.27

ug/LIron-57 (dissolved) -2.29 20.01.4

ug/LIron-54 (dissolved) 1.16SFC0199-CCB1 20.06.27

ug/LIron-57 (dissolved) -3.01 20.01.4

ug/LIron-54 (dissolved) 1.36SFC0199-CCB2 20.06.27

ug/LIron-57 (dissolved) -3.98 20.01.4

ug/LIron-54 (dissolved) 0.656SFC0199-CCB3 20.06.27

ug/LIron-57 (dissolved) -0.686 20.01.4

ug/LIron-54 (dissolved) -1.98SFC0199-CCB4 20.06.27

ug/LIron-57 (dissolved) -1.92 20.01.4

ug/LIron-54 (dissolved) -2.71SFC0199-CCB5 20.06.27

ug/LIron-57 (dissolved) 0.180 20.01.4

ug/LIron-54 (dissolved) -1.75SFC0199-CCB6 20.06.27

ug/LIron-57 (dissolved) -4.34 20.01.4

ug/LIron-54 (dissolved) -2.26SFC0199-CCB7 20.06.27

ug/LIron-57 (dissolved) -1.43 20.01.4

ug/LIron-54 (dissolved) -2.44SFC0199-CCB8 20.06.27

ug/LIron-57 (dissolved) -3.80 20.01.4

ug/LIron-54 (dissolved) -2.06SFC0199-CCB9 20.06.27

ug/LIron-57 (dissolved) -6.22 20.01.4

ug/LIron-54 (dissolved) -3.53SFC0199-CCBA 20.06.27

ug/LIron-57 (dissolved) -3.56 20.01.4

ug/LIron-54 (dissolved) -3.82SFC0199-CCBB 20.06.27

ug/LIron-57 (dissolved) -4.85 20.01.4

ug/LIron-54 (dissolved) -2.37SFC0199-CCBC 20.06.27

ug/LIron-57 (dissolved) -4.56 20.01.4

ug/LIron-54 (dissolved) -2.70SFC0199-CCBD 20.06.27

ug/LIron-57 (dissolved) -3.69 20.01.4

ug/LIron-54 (dissolved) -3.77SFC0199-CCBE 20.06.27

ug/LIron-57 (dissolved) -6.35 20.01.4

ug/LIron-54 (dissolved) -2.88SFC0199-CCBF 20.06.27

ug/LIron-57 (dissolved) -6.37 20.01.4

ug/LIron-54 (dissolved) -2.91SFC0199-CCBG 20.06.27

ug/LIron-57 (dissolved) -6.47 20.01.4
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Instrument ID: ICPMS2 AC00039Calibration:

Client: Project: Eldridge Landfill

Analytical Resources, Inc.Laboratory: 17C0117SDG:

INSTRUMENT BLANKS

Sequence: SFC0199

EPA 200.8 UCT-KED

Herrenkohl Consulting LLC.
:

03/15/17 10:16Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

ug/LArsenic-75a (dissolved) -0.00700SFC0199-ICB1 0.2000.022

ug/LArsenic-75a (dissolved) -0.00300SFC0199-CCB1 0.2000.022

ug/LArsenic-75a (dissolved) 0.00200SFC0199-CCB2 0.2000.022

ug/LArsenic-75a (dissolved) -0.00400SFC0199-CCB3 0.2000.022

ug/LArsenic-75a (dissolved) 0.00300SFC0199-CCB4 0.2000.022

ug/LArsenic-75a (dissolved) -0.00400SFC0199-CCB5 0.2000.022

ug/LArsenic-75a (dissolved) 0.00SFC0199-CCB6 0.2000.022

ug/LArsenic-75a (dissolved) 0.00100SFC0199-CCB7 0.2000.022

ug/LArsenic-75a (dissolved) -0.00400SFC0199-CCB8 0.2000.022

ug/LArsenic-75a (dissolved) -0.00400SFC0199-CCB9 0.2000.022

ug/LArsenic-75a (dissolved) 0.00SFC0199-CCBA 0.2000.022

ug/LArsenic-75a (dissolved) -0.00500SFC0199-CCBB 0.2000.022

ug/LArsenic-75a (dissolved) 0.00100SFC0199-CCBC 0.2000.022

ug/LArsenic-75a (dissolved) -0.00500SFC0199-CCBD 0.2000.022

ug/LArsenic-75a (dissolved) -0.00400SFC0199-CCBE 0.2000.022

ug/LArsenic-75a (dissolved) -0.00500SFC0199-CCBF 0.2000.022

ug/LArsenic-75a (dissolved) -0.00300SFC0199-CCBG 0.2000.022
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LCS / LCS DUPLICATE RECOVERY

EPA 200.8

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

25 mL / 25 mL

Analytical Resources, Inc. 17C0117

Herrenkohl Consulting LLC. Eldridge Landfill

BFC0307

Water

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BFC0307-BS1

Analyzed: 03/15/17 18:29

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.

Iron-54 (dissolved) 80 - 1205000 5050 101

* Values outside of QC limits
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LCS / LCS DUPLICATE RECOVERY

EPA 200.8 UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

25 mL / 25 mL

Analytical Resources, Inc. 17C0117

Herrenkohl Consulting LLC. Eldridge Landfill

BFC0307

Water

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BFC0307-BS1

Analyzed: 03/15/17 18:29

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.

Arsenic-75a (dissolved) 80 - 12025.0 25.6 102

* Values outside of QC limits
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EPA 200.8

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

AC00039

Analytical Resources, Inc.

Herrenkohl Consulting LLC.

17C0117

Eldridge Landfill

ICPMS2

Calibration Date: 03/15/2017   9:28

Compound

Level 01

RF

Level 02

RF

Level 03

RF

Level 04

RF

Level 05

RF RF

Level 06

Iron-54, Dissolved 0 0 20 8427.95 1000 2840.046 2000 2682.924 2612.608 10000 2517.5815000

Iron-57, Dissolved 0 0 20 2329.3 1000 1082.679 2000 1072.371 1068.133 10000 1026.2065000
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EPA 200.8

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

AC00039

Analytical Resources, Inc.

Herrenkohl Consulting LLC.

17C0117

Eldridge Landfill

ICPMS2

Calibration Date: 03/15/2017   9:28

COMPOUND Mean RF RF RSD Linear COD Quad COD QCOD Limit

Iron-54, Dissolved 3180.185 87.6 0.998 0.9997

Iron-57, Dissolved 1096.448 67.4 0.998 0.9996
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