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AGVIQ-CH2M HILL was contracted by NAVFAC to implement an Interim Remedial Action (IRA) 
at Site 27, Marine Corps Recruit Depot (MCRD), Parris Island, SC.  Pesticides and the light non-
aqueous phase liquid diesel (LNAPL) have been identified in soil and groundwater.  Dichloro-
diphenyl-trichloroethane (DDT) appears to be the primary pesticide of concern.  High 
concentrations of DDT and diesel as floating free product on the water table appear to be 
commingled.  Ongoing site characterization activities are expected to provide further delineation 
of the nature and extent of contamination.  However, sufficient data have been collected to 
determine that removal of contamination source material would be an appropriate interim 
remedial action.  Source zone soil excavation and LNAPL removal followed by offsite disposal of 
removed material was tentatively selected as the IRA pending additional site characterization and 
and regulatory approval of an IRA Basis of Design.  However, the IRA scope of work did not 
include in-situ waste characterization of the soil or site characterization investigative actions to 
accurately determine the source zone(s) location.  This memo describes the two data requirements 
necessary to develop a basis of design for the IRA, prepare the IRA work plan including a UFP-
SAP, and implement the IRA; source zone delineation and in-situ waste characterization. 

Source Zone Delineation – Previous investigative results have not fully delineated a source zone 
or identified widespread contamination from a known operation or process.  While much of the 
known soil and groundwater contamination appears to be in be vicinity of the fiber optic vault, 
this area and other hot spots may be contributing to the groundwater contamination observed at 
the site.  For scoping and cost estimating purposes, a source zone size of approximately 50 ft wide 
by 50 ft long by 10 ft deep was assumed for the IRA.  The relatively small size of the IRA soil 
removal action is based on the current known extent of contamination and a conceptual spill 
scenario that considers surface or near surface (pits, trench disposal) spill or spills of materials or 
waste pesticides with diesel used as a fogging carrier liquid.  Since both pesticides and diesel 
appear to be commingled, even if the contamination is the result of separate pesticides and diesel 
spills, when diesel came into contact with pesticide contaminated soil, the diesel acted as a solvent, 
dissolving and transporting the pesticides as it migrates on the water table.    
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TetraTech NUS is developing a supplemental work plan with a sampling program that addresses 
several soil and groundwater data gaps identified during review of the Remedial Investigation 
(RI) Report.   These planned additional data points may not be sufficient to fully delineate with 
sufficient detail one or more hot spots to support a basis of design for an IRA.  Thus, additional 
delineation is needed to develop and refine the source zone IRA.   

Tentative delineation values that would be used to delineate hotspot(s) include total DDT at ≥ 1.4 
to 5.1 mg/Kg (regional residential and industrial risk based preliminary remedial goals), and TPH 
at ≥1,000 mg/Kg.  These values will be used to develop and select field and lab analytical methods, 
detection and reporting limits, and used to evaluate site conditions.  The TPH at ≥1,000 mg/Kg 
value is based on a highly conservative low estimate of a TPH concentration which may be 
representative of diesel saturated soil observed in sandy soils.  It is not driven by South Carolina 
Department of Health and Environmental Control (SC DHEC) requirements.  The SC DHEC may 
or may not require corrective action up to and including source zone removal of petroleum 
saturated soils based on site risks to public health and the environment and other site-specific 
conditions.  Other values, observations and methods may be used to determine the source zone 
such as leaving the borehole open for a period of time, inserting a sampler and determining if a 
sheen or greater of free product exists or not. 

The area of interest for hot spot delineation would cover the area where pesticides, particularly 
DDT have been observed in soil and groundwater.  Included within this area are the known 
observation locations of LNAPL, both at the well cluster and soil boring locations near the fiber 
optic vault, and well PAI-27-MW11S.  Well MW11 is part of the well cluster near the overhead 
steam lines approximately 175 feet west-northwest of the vault and across Atsugi Street.  It is 
noted the first known observation of LNAPL was in the fiber optic vault. Also noted is the soil 
sample locations with the highest DDT concentrations are in the same vicinity (812 mg/Kg at 
sample location PAI-27-SO-15).  

A systematic stratified sampling program has been selected to take surficial (0-1 ft bgs), mid depth 
(4-5 ft bgs), and samples from at or above the water table interface (7-8 ft bgs).  Sampled intervals 
may vary based on field screening results.  The stratified sampling plan is intended to refine the 
vertical as well and lateral extent of both DDT and LNAPL contamination, thus providing 
potential off-site waste disposal cost savings. 

A gridded sampling plan would be implemented across the area of interest.  The grid would be 
about 150 feet wide by 150 feet long and generally centered near the vault.  The southwest part of 
the grid pattern would also extend to the northwest and cover the area where pesticides were 
detected at location PAI-27-SO-28 (total DDT at 270 mg/Kg) and LNAPL was observed in wells 
PAI-27-MW11S and PAI-27-TW-27I.  Sample locations would be approximately 50 feet apart on 
the grid pattern which is designed to supplement the existing data set, address data gaps and 
further delineate the pesticide and LNAPL source zone.  Source zone delineation would include 22 
sample locations.  Sample grid and locations are illustrated in the attached Figure 1.     
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A Geoprobe subcontractor would advance the 22 soil borings.  All borings will be drilled to an 
estimated total depth of 8 ft bgs (the water table averages about 7 feet bgs).  MacrocoreTM (or 
approved equal) soil sampling will proceed continuously from the land surface to the total depth 
of each boring.  The Geoprobe subcontractor will provide appropriately sized plastic sleeves 
capable of containerizing each 4-foot interval.   

Upon recovery, each core will be marked showing top/bottom orientation in the borehole and the 
depth interval sampled (0-4 ft, 4-8 ft).  Soil cores will be inspected, field screened, logged and 
sampled.  An initial vapor screening of the cores will be conducted immediately after the cores 
have been opened for inspection.  The initial vapor screening would be completed using a 
calibrated flame ionization organic vapor detector (FID).  To assist in determining the presence of 
LNAPL, close inspection of the core will be completed with particular attention made to the core 
from the water table interface.   Observations for hydrocarbon staining, presence of petroleum 
sheens, odors, and elevated levels as measured with the FID will also be noted.  Based on the 
initial inspection and field screening, sample intervals will be selected and collected from the 
surface, mid depth and soil at or above the water table interface.  Samples will be placed into 
sample jars, labeled and immediately placed in an iced cooler for later analysis.  An aliquot from 
each sample will also be placed in separate ziplock bags for field screening headspace readings 
using the FID.  Soil in the ziplock bag will be allowed to volatilize for 5 to 15 minutes, then the FID 
probe will be inserted into the bag headspace and a reading taken.    

A soil boring log will be prepared for each boring with soil descriptions and all relevant 
information, observations, depth to saturated soils/water table, and FID field screening results.  
Sample depth locations selected for chemical analyses will be included on each log. 

Analysis of DDT and TPH will be completed in the field using soil samples from each of the three 
depth intervals for each boring.  The SDI QuickChek® or equivalent remediation testing kit will be 
used to measure DDT.  The DDT test kit has a detection limit range for soil of 0.2 to 10 mg/Kg so 
care must be taken in the field to ensure detection limits of ≤ 1 mg/Kg are achieved.  Sample 
results are typically achieved in 30 minutes with sample through put up to 10 samples per hour, 
including running the required standards (more than 2 borings per hour). 

Analysis of TPH will be completed in the field using the PetroFLAG® or equivalent test kit.  The kit 
has detection and quantitation limits of 15 mg/Kg and 45 mg/Kg, respectively.  Sample results are 
typically achieved in 10-15 minutes with sample through put up to 6 samples per hour (2 borings 
per hour). 

In the event that DDT and/or LNAPL contamination is unable to be defined with the proposed 
sample locations, additional infilling and/or step out soil borings may be required (others may be 
added pending field screening).  

Upon completion of soil sampling activities, each borehole will be backfilled to within 6 inches of 
grade using the soil cuttings that were originally removed from the borehole.  A minimum 6-inch 
thick grout/bentonite seal will then be placed to grade at each boring. 
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To evaluate comparability and representativeness with existing data and as part of a quality 
assurance/quality control program, sample splits will be prepared for approximately 10% of the 
field screening soil samples and submitted to a fixed base analytical lab for analysis of pesticides 
by SW846 EPA Method 8081A, and for TPH as DRO and GRO by Modified SW846 EPA Method 
8015B following industry standard protocols for sampling handling and shipment.  

Pre-Excavation In-Situ Waste Characterization – Two composite waste characterization samples 
will be collected from the area of interest as part of Geoprobe operations.  The samples will be 
collected from five (5) of the Geoprobe sampling locations within the known area of high 
concentrations of DDT and LNAPL, generally in the vicinity and to the west of the fiber optic 
vault.  One composite sample will be generated from the first Macrocore sampling intervals and 
the other will be collected from the 4 to 8 foot bgs sampling intervals.  Soil cores remaining after 
hotspot delineation screening and sampling will be placed in the two sealed five gallon plastic 
containers. When sample collection is complete, container contents will be placed into a pre-
cleaned stainless steel bowl, homogenized using a pre-cleaned stainless steel trowel.  The 
composite sample will then a placed into lab provided containers, labeled, packaged, and shipped 
following industry standard protocols for sampling handling and shipment.  Waste 
characterization analyses will be completed following the permit requirements of the waste 
disposal facility.  

Field test screening liquids will be segregated from its packaging containers and from personal 
protective equipment (gloves, wipes, discarded paper towels, etc).  These materials will be 
properly discarded on-base in a solid waste dumpster.  The field test screening liquids will be 
placed in the same container (drum) as Geoprobe decontamination water.  After soil sampling and 
field test screening, one liquid waste sample will be collected from the waste water generated 
during the soil investigation. The waste water will be properly containerized, labeled and stored at 
an approved, secured location at the MCRD pending characterization and disposal.  Waste 
characterization analyses will be completed following the permit requirements of the waste 
disposal facility.  No soil waste is anticipated during this field event as excess soil cuttings will be 
placed back in the borehole.  

Summary of Pre-IRA Data Requirements 

1. Visual, FID field screening and soil classification data from continuous Geoprobe 
Macrocores at 22 sampling locations.  

2. DDT and TPH field test kit screening results at surface, mid-depth and water table interface 
sampling intervals at each of the 22 locations. 

3. 10% QA/QC verification sample analyses of pesticides by SW846 EPA Method 8081A, and 
for TPH as DRO and GRO by Modified SW846 EPA Method 8015B using a fixed base 
analytical laboratory. 
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4. Two (2) five-point In-Situ waste characterization composite soil samples collected from the 
0-4 foot and 4-8 foot depth intervals.  Waste characterization analyses will be completed 
following the permit requirements of the waste disposal facility. 

5. One (1) waste water characterization composite sample.  Waste water characterization 
analyses will be completed following the permit requirements of the waste disposal facility. 

  
6. In the event that DDT and/or LNAPL source zone contamination cannot be defined with 

the projected 22 sample locations, additional infilling and/or step out soil borings may be 
required.  
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Figure 11. Geoprobe Soil Sample Locations (yellow).  

                                                           
1 Source: Figure is based on TetraTech NUS Figure B, Soil Samples – Select Pesticide Analytical Results, Site 27 
Equipment parade Deck, MCRD Parris Island, SC dated 09MAR12 as checked by Mr. Greg Zimmerman.  


