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TECHNICAL MEMORANDUM 

TO: Jennifer Taylor - BRS 

CC: Mark Pietrucha, P.E., LSRP – Woodard & Curran 

PREPARED BY: Brenna Garmon – Woodard & Curran 

REVIEWED BY: Robert Fisler, LSRP – Woodard & Curran 

DATE: July 6, 2020 

RE: Former Camden Labs AOC-16 Mercury Spill - Supplemental Soil Investigation (Revised) 

     

The following memorandum summarizes Woodard & Curran’s supplemental soil investigation activities for AOC-16 
(Mercury Spill) at the Camden Labs site (the Site).  The supplemental soil investigation was conducted pursuant to the 
Camden Redevelopment Agency (CRA) approved scope of work dated December 12, 2019 and revised December 
30, 2019. This supplemental soil investigation was conducted to further characterize mercury impacted soils at AOC-
16 subsequent to investigations previously conducted as described in Woodard & Curran’s October 2019 Remedial 
Investigation Report (RIR)/Remedial Action Workplan (RAWP).  The goal of the supplemental investigation was to 
gather additional data which could support development of a more favorable Impact to Ground Water Soil Remediation 
Standard (IGWSRS) and subsequently reduce the volume of mercury impacted soil to remediated by excavation and 
offsite disposal.    

The following paragraphs provide a summary of previous investigations of AOC-16 documented in the October 2019 
RIR/RAWP, a description of the AOC-16 supplemental soil investigation conducted in February 2020, interpretation of 
the supplemental soil investigation data, and an updated estimated quantities of mercury impacted soil to be 
remediated by excavation with offsite disposal based on same. 

Background 

In April 2004, the New Jersey Department of Environmental Protection (NJDEP) measured elevated levels of mercury 
in air while installing the former on-site weather station tower.  Elevated levels of mercury were measured by the 
NJDEP’s air monitoring equipment while excavating soils for the tower foundation.  CMX conducted a soil boring 
investigation of the potential mercury surface spill area between December 2008 and January 2009.  CMX advanced 
sixteen soil borings to depths ranging between four feet below ground surface (bgs) and twenty-five feet bgs.  CMX 
collected soil samples from each of the soil borings corresponding with elevated vapor mercury readings measured if 
the field using a Jerome Mercury Analyzer and/or visual indications of suspected mercury impact (i.e. dark purple 
staining).  Where mercury vapor readings were recorded for multiple intervals throughout the soil column, multiple soil 
samples were collected and analyzed.  In addition, CMX collected soil samples from each soil boring at the six-inch 
interval where no indications of impact were identified in an effort to horizontally and vertically delineate the mercury 
contamination.  Analytical results reported mercury at a concentration exceeding the NJDEP Residential Direct Contact 
(RDC) Soil Remediation Standard (SRS) of 23 mg/kg and/or the Non-Residential Direct Contact (NRDC) SRS of 65 
mg/kg for subsurface soil samples M-1 (3,700 mg/kg), M-1A (2,100 mg/kg), M-2B (82 mg/kg), M-2D (81 mg/kg), M-5A 
(34 mg/kg) and M-6B (36 mg/kg).  Mercury was either not detected or was reported at concentrations below the NJDEP 
RDCSRS for all other soil samples collected.  Based on this information, CMX concluded mercury impacts to soil in 
AOC-16 were delineated to the RDCSRS; however, additional sampling would be required to delineate mercury soil 
impacts to the NJDEP Impact to Ground Water Soil Screening Level (IGWSSL) and/or develop an AOC-specific Impact 
to Ground Water Soil Remediation Standard (IGWSRS).  
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In February 2018, soil sampling activities were conducted in AOC-16 by Woodard & Curran in an effort to delineate the 
horizontal and vertical extent of previously identified IGWSSL mercury exceedances in soil.  Five soil borings (M-8, M-
9, M-10, M-11, and M-12) were advanced outbound of previously identified exceedances.  A total of eight soil samples 
(M-8(1.5-2.0), M-8(18.0-18.5), M-9(18.0-18.5),  M-10(1.5-2.0), M-10(18.0-18.5), M-11(18.0-18.5), M-12(1.5-2.0), M-
12(18.0-18.5)) were collected and analyzed for mercury.  With the exception of one soil sample (M-9(18.0-18.5)), 
mercury was either not-detected or was reported at a concentration below the NJDEP RDC/NRDC SRS and/or 
IGWSSL. Mercury was reported at a concentration exceeding the NJDEP IGWSSL of 0.1 mg/kg in soil sample (M-
9(18.0-18.5)); however, the reported mercury concentration was below the NJDEP RDCSRS and/or 
NRDCSRS.  Based on these results, contingency analysis for mercury using Soil Precipitation Leaching Procedure 
(SPLP) methods were activated for sample M-9(18.0-18.5) and M-10(1.5-2.0).  

The data generated by the February 2018 soil investigation was input into the NJDEP SPLP Spreadsheet (Version 3.1, 
November 2013) which calculated an AOC-specific IGWSRS of 0.68 mg/kg for mercury using SPLP Spreadsheet 
Option 1a. All total mercury concentrations reported for the soil samples collected during the February 2018 soil 
sampling event were either not detected or were reported at or below the calculated AOC-specific IGWSRS.   

The findings of the February 2018 soil investigation indicated that the nature and extent of mercury exceedances 
identified in AOC-16 were defined and, therefore, the RI of mercury impacted soils at AOC-16 was considered 
complete.  Based on the February 2018 soil investigation results mercury impacted soils in AOC-16 were horizontally 
delineated as follows: 

• Western Extent – Delineation soil sample (M-11) results at or below the NJDEP SRS and/or IGWSRS; 

• Northern Extent – Delineation soil sample (M-12) results at or below the NJDEP SRS and/or IGWSRS; 

• Eastern Extent – Delineation soil sample (M-10) results at or below the NJDEP SRS and/or IGWSRS; and 

• Southern Extent – Delineation soil sample (M-8) results at or below the NJDEP SRS and/or IGWSRS. 

The vertical extent of mercury impacted soils in AOC-16 was defined by total mercury concentrations reported for soil 
samples M-1-C, M-2E, M-3D, M-4-B, M-5-B, M-6D, and M-9.  Based on the results for these samples it was estimated 
that the mercury impacted soils extend vertically to an approximate depth of 20 feet bgs.  

It is also worth noting that mercury concentrations were reported above the AOC-specific mercury IGWSRS in soil 
samples collected below the water table (18-20 feet bgs); however, the following provisions of the Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E) suggest that delineation to the IGWSRS below the water table is 
not required.    

N.J.A.C. 7:26E-4.2 Remedial Investigation of soil 

(a) The person responsible for conducting the remediation shall conduct a remedial investigation 
of contaminated soil as follows: 

1. Within the property boundary 

:i. Delineate the horizontal and vertical extent of all soil contamination that is associated with a 
site-related area of concern in both the saturated and unsaturated soil to: 

(1) The residential direct contact soil remediation standard; or 
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(2) The non-residential direct contact soil remediation standard if a remedial action will be 
implemented that will appropriately restrict the use of the entire property and the property owner 
has agreed to place a deed notice and engineering controls, as appropriate, on the property; 

3. For soil contamination associated with a site-related area of concern, delineate the horizontal 
and vertical extent of all soil contamination in the unsaturated zone which contains contaminants 
above the impact to ground water soil remediation standard without regard to the property 
boundary. 

In addition, mercury was not reported at a concentration exceeding the Ground Water Quality Standard (GWQS) for a 
ground water sample collected from a monitoring well installed in the area of mercury impacted soils.  Therefore, no 
further investigation of ground water is required for AOC-16.   

Based on the results of the February 2018 soil investigation and development of the AOC- specific IGWSRS, the 
estimated volume of mercury-impacted soils was 2,600 cubic yards (as discussed below, the subsequent supplemental 
investigation completed in February 2020 was able to reduce this volume to approximately 890 cubic yards).  It should 
be noted that due to an inadvertent scaling issue, the previous extent of mercury impacts was over reported in the 
October 2019 RIR/RAWP and subsequent memorandum dated April 10, 2020.  This scaling issue has been corrected 
and the estimated measurements and volumes presented herein confirmed in the field and corrected.   

CRA intends to remediate mercury impacted soils at AOC-16 by excavation with offsite disposal and document the 
effectiveness of the remedy by collection of post-excavation soil samples for mercury analyses.  The proposed remedy 
for AOC-16 mercury impacted soils was outlined Woodard & Curran’s October 2019 Remedial Action Workplan 
submitted to NJDEP via the NJDEP Online Service on December 9, 2019.   

February 2020 Supplemental Soil Boring Investigation 

Given Woodard & Curran’s experience with mercury in soil on similar sites, development of an IGWSRS more favorable 
than the NJDEP default IGWSSL and/or what was previously developed (0.68 mg/kg) is often achieved.  As such, 
Woodard & Curran mobilized to the Site on February 12 and 13, 2020 with Enviroprobe Services, Inc. (Enviroprobe) to 
complete a supplemental soil investigation at AOC-16.  The purpose of the supplemental soil investigation was to 
obtain additional data which could support development of a more favorable AOC-specific IGWSRS for mercury at 
AOC-16, and thereby reduce the estimated volume of mercury impacted soils to be remediated by excavation with 
offsite disposal.   

Prior to advancement, all proposed soil borings were field located using a Trimble Geo 7X GPS unit by inputting their 
corresponding New Jersey State Plane coordinates obtained from available georeferenced aerial imagery. Following 
location, seven soil borings (SB-1 through SB-7) were advanced using a combination of hand-auger and direct push 
drilling techniques.  Soil borings were advanced to a maximum depth of the vertical delineation of 20-feet bgs and 
recovered soils were field screened for the presences of mercury vapors using a Jerome 431-X Mercury Vapor Analyzer 
(Jerome) and logged. Soil boring logs for the February 2020 sampling event are provided in Attachment 1.   

Three soil samples were collected from each soil boring (one from lowest, midpoint, and highest field measured Jerome 
readings in recovered soils).  A total of twenty-one soil samples were collected and submitted to Hampton-Clarke 
Laboratories for total mercury analysis with contingent SPLP mercury analysis.  A summary of the soil sampling results 
is presented in Table 1, depicted on Figure 1, and discussed below. 

Mercury was reported at a concentration exceeding the NJDEP RDC SRS of 23 mg/kg in two soil samples (SB-3(15.5-
16’) and SB-5(18-18.5’)).  The mercury concentration reported for sample SB-5 (18-18.5’) also exceeded the NJDEP 
NRDC SRS of 65 mg/kg.  In addition, mercury was reported at concentrations exceeding the 0.68 mg/kg AOC-specific 
IGWSRS in seven soil samples, including:  SB-3(7.5-8’), SB-3(15.5-16’), SB-4(13-13.5’), SB-4(15.5-16’), SB-5(6-6.5’), 



 

 

 

Camden Labs (230198.01) 4 Woodard & Curran, Inc. 
2020.07.06 AOC-16 Supplemental SI Memo (Revised Final).docx  July 6, 2020 

SB-5(18-18.5’), and SB-7(19-19.5’). A tabulated summary of total mercury analytical results with comparison to SRS 
is provided in Table 1.   

Based on the initial total mercury results, contingency analysis for mercury using SPLP methods was activated for 
samples SB-3(7.5-8’), SB-4(15.5-16’), and SB-7(19-19.5’). Mercury was not detected or reported at concentrations 
below the Default Leachate Criteria for all samples analyzed.  A tabulated summary of SPLP mercury analytical results 
with comparison to Default Leachate Criteria is also provided in Table 1.   

The data generated by the February 2020 soil investigation was added to the February 2018 SPLP data set and input 
into the NJDEP SPLP Spreadsheet (Version 3.1, November 2013), which calculated an AOC-specific IGWSRS of 22 
mg/kg for mercury using SPLP Spreadsheet Option 1a. The SPLP calculator spreadsheet is provided in Attachment 2. 
Based on the findings of the February 2020 soil investigation and the updated AOC-specific IGWSRS for mercury, the 
horizontal extent of AOC-16 mercury impacted soils to be remediated by excavation and offsite disposal has been 
modified. The revised horizontal delineation of mercury impacted soils requiring remediation at AOC-16 is: 

• Western Extent – Delineation achieved via samples collected from soil borings SB-2, SB-6, and M-7. 

• Northern Extent – Delineation achieved via samples collected from soil borings SB-1 and M-4. 

• Eastern Extent – Delineation achieved via samples collected from soil borings SB-4 and SB-7. 

• Southern Extent – Delineation achieved via samples collected from soil borings SB-6, SB-7, and M-7. 

The vertical extent of AOC-16 mercury impacted soils to be remediated by excavation and offsite disposal is 20 bgs 
(consistent with the findings of the February 2018 investigation).  The horizontal and vertical delineation of mercury 
impacted soils based on the findings of all soil investigations completed to date are presented on Figure 1.  The 
laboratory data package is provided as Attachment 3.  

The updated estimated l areal extent of soil to be remediated is 1,200-square feet.  Given an excavation depth of 20-
feet bgs, the volume of AOC-16 mercury impacted soils to be remediated by excavation with offsite disposal is 
estimated to be 890 cubic yards.   

  



Summary of Soil Sampling Results

February 2020

Camden Labs - Camden, New Jersey

CLIENT ID:

Lab ID:

COLLECTION DATE: Residential Non-Residential Impact to

SAMPLE MATRIX: Direct Contact Direct Contact Ground Water

Metals (mg/kg)

Mercury 23 65 22† 0.12 0.095 U 0.1 U 0.097 U 0.14 0.11 U

SPLP Results

Mercury (ug/l) NA NA NA NA NA NA

pH (s.t.u.) NA NA NA NA NA NA

Final Volume (L) NA NA NA NA NA NA

Initial Weight (kg) NA NA NA NA NA NA

Wet Chemistry

% Solids NA NA NA 87 88 80 86 93 76

Notes:

NRDC SRS - NJDEP Non-Residential Direct Contact Soil Remediation Standard
RDC SRS - NJDEP Residential Direct Contact Soil Remediation Standard
IGW SRS - NJDEP Impact to Groundwater Soil Remediation Standard
RL - Reporting Limit
MDL - Method Detection Limit
U - Not Detected

J - Estimated Value, result >MDL and <RL
† - AOC Specific IGW Soil Remediation Standard
-- - Compound not analyzed.

40

NA

NA

NA

SB-1 (1.5-2')

AD15743-001

02/12/2020

Soil

SB-1 (18.5-19')

AD15743-021

02/13/2020

Soil

SB-1 (5.5-6')

AD15743-020

02/13/2020

Soil

SB-2 (1.5-2')

AD15743-002

02/12/2020

Soil

SB-2 (18-18.5')

AD15743-017

02/13/2020

Soil

SB-2 (7.5-8')

AD15743-016

02/13/2020

Soil

Bold/Boxed = Result exceeds NJ-IGWSRS

Highlight = Result exceeds NJ-RDCSRS

Highlight = Result exceeds NJ-NRDCSRS

Soil Remediation Standard

NJ Department of Environmental Protection
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† - AOC Specific IGW Soil Remediation Standard
-- - Compound not analyzed.

40

NA

NA

NA

Bold/Boxed = Result exceeds NJ-IGWSRS

Highlight = Result exceeds NJ-RDCSRS

Highlight = Result exceeds NJ-NRDCSRS

Soil Remediation Standard

NJ Department of Environmental Protection

0.11 22 32 0.20 4.8 1.3

NA 24 NA NA NA 0.5 U

NA 9.92 NA NA NA 9.55

NA 2 NA NA NA 2

NA 0.1 NA NA NA 0.1

87 94 93 88 95 92

SB-3 (1.5-2')

AD15743-003

02/12/2020

Soil

SB-3 (15.5-16')

AD15743-015

02/13/2020

Soil

SB-3 (7.5-8')

AD15743-014

02/13/2020

Soil

SB-4 (1.5-2')

AD15743-004

02/12/2020

Soil

SB-4 (13-13.5')

AD15743-018

02/13/2020

Soil

SB-4 (15.5-16')

AD15743-019

02/13/2020

Soil
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40

NA

NA

NA

Bold/Boxed = Result exceeds NJ-IGWSRS

Highlight = Result exceeds NJ-RDCSRS

Highlight = Result exceeds NJ-NRDCSRS

Soil Remediation Standard

NJ Department of Environmental Protection

0.099 U 3.5 190 0.11 0.088 U 0.11 U

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

84 93 89 80 95 79

SB-5 (1.5-2')

AD15743-005

02/12/2020

Soil

SB-5 (18-18.5')

AD15743-013

02/13/2020

Soil

SB-5 (6-6.5')

AD15743-012

02/13/2020

Soil

SB-6 (1.5-2')

AD15743-006

02/12/2020

Soil

SB-6 (18-18.5')

AD15743-009

02/13/2020

Soil

SB-6 (7-7.5')

AD15743-008

02/13/2020

Soil
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40

NA

NA

NA

Bold/Boxed = Result exceeds NJ-IGWSRS

Highlight = Result exceeds NJ-RDCSRS

Highlight = Result exceeds NJ-NRDCSRS

Soil Remediation Standard

NJ Department of Environmental Protection

0.10 0.11 2.4

NA NA 0.95

NA NA 9.48

NA NA 2

NA NA 0.1

88 97 91

AD15743-007

02/12/2020

Soil

SB-7 (19-19.5')

AD15743-011

02/13/2020

Soil

SB-7 (7-7.5')

AD15743-010

02/13/2020

Soil

SB-7 (1.5-2')
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ATTACHMENT 1 

Soil Boring Logs 
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ATTACHMENT 2 

SPLP Calculator 
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ATTACHMENT 3 

Laboratory Data Package 

 


