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Only the Western Wetland portion of Site 89 was addressed by this NTCRA. A formal 
wetlands delineation was conducted for this area in August 2008 during which wetland 
plants and other hydrologic indicators were observed within the area. A railroad spur is 
located along the eastern boundary of the Western Wetland area, as shown on Figure 1. 

Nature and Extent of Contamination 
The nature and extent of contamination in the Western Wetland was assessed during a 
Baseline Ecological Risk Assessment (BERA) and BERA addendum, completed as part of the 
Comprehensive Remedial Investigation (RI) at Site 89 (CH2M HILL, 2008a; 2008c). 
Historical sample locations are shown on Figure 1. Surface soil and sediment samples were 
analyzed for metals, pesticides, and semivolatile organic compounds (SVOCs). 

During the RI, average concentrations of individual PAHs, total PAHs, and 
dichlorodiphenyltrichloroethane (DDT) and its derivatives, dichlorodiphenyldichloroethane 
(DDD), and dichlorodiphenyldichloroethene (DDE) collectively referred to as DDx, 
exceeded ecological benchmarks (probable effects concentrations [PECs]). PECs for total 
PAHs and DDx are 22.8 milligrams per kilogram (mg/kg) and 0.572 mg/kg, respectively. 
Concentrations in sediment sample 89-SD25 had a significant influence on average 
contaminant concentrations in the wetland.  

The BERA Addendum was conducted to further assess ecological risk in the Western 
Wetland and delineate the area of PAH and DDx impacts. Soil sampling was performed 
along the eastern boundary of the Western Wetland near the railroad spur. The maximum 
and average concentrations of individual and total PAHs and DDT and its derivatives 
exceeded ecological benchmarks. Concentrations in surface soil sample 89-SS75 were the 
highest for the majority of the analytes. The BERA Addendum concluded that 
concentrations of PAHs and pesticides detected at sample locations 89-SD25 and 89-SS75 
were significantly higher than concentrations from all other sample locations, indicating that 
89-SD25 and 89-SS75 are individually isolated areas of elevated contaminant concentrations. 
The BERA Addendum recommended remedial action for the areas immediately adjacent to 
89-SD25 (southern removal area) and 89-SS75 (northern removal area) to prevent migration 
and reduce the overall ecological risks in the Western Wetland (CH2M HILL, 2008c).  

Removal Action Implementation 
An Engineering Evaluation/Cost Assessment (EE/CA) was conducted to study alternative 
removal actions (CH2M HILL, 2009a). The Site 89 Action Memorandum (CH2M HILL, 
2009b) documented the selection of excavation with offsite disposal for impacted soil and 
sediment in the vicinity of 89-SD25 and 89-SS75. The technical approach for the removal 
action was detailed in the Final NTCRA Implementation Plan (IP) (CH2M HILL, 2010). 

The removal action was conducted by Osage with engineering support and construction 
oversight conducted by CH2M HILL. Removal action activities consisted of erosion and 
sediment control, general site preparation, soil removal, confirmatory sampling, site 
restoration, and offsite soil disposal. Representative photographs of the removal action are 
provided in Attachment A. 
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All site operations were implemented as presented in the IP (CH2M HILL, 2010), Master 
Field Sampling and Analysis Plan (SAP), and the Master Quality Assurance Project Plan 
(QAPP) (CH2M HILL, 2008b). Additionally, all activities followed the General Conditions 
outlined in the United States Army Corps of Engineers (USACE) Nationwide Permit 38 and 
North Carolina Division of Water Quality General Certification No. 3696. 

Erosion and Sediment Control 
Prior to soil removal, Osage installed silt fencing around each removal area in accordance 
with the North Carolina Department of Environment and Natural Resources (NCDENR) 
Division of Land Resources Land Quality Section Erosion and Sediment Control Field 
Manual (NCDENR, 1991). Extra-strength synthetic filter fabric with support-wire backing 
was utilized with 1.33 pounds per linear foot steel support posts spaced 6 feet apart and 
driven to a depth of 18 inches below grade. Silt fences were inspected daily during 
excavation activities to ensure there were no rips, tears, or other issues requiring repair. 
Regular inspections and inspections following any significant rain event were conducted 
until the areas had become revegetated. Silt fencing was removed on April 20, 2010. 

Site Preparation 
General site preparation activities were conducted by Osage from February 15 through 19, 
2010. A licensed North Carolina surveyor, Lanier Surveying of Cedar Point, North Carolina, 
located and staked the four corners of each removal area and flagged the locations of the 
original sample points (89-SD25 and 89-SS75). 

Fence and Railroad Spur Removal 
Site 89 is bound by a chain link fence with a locked swing gate. As shown on Figure 1, 
approximately 50 feet of fence was removed adjacent to the northern removal area and 
45 feet of fence was removed adjacent to the southern removal area to provide access to the 
wetland while avoiding impact to Edwards Creek. The fence was preserved for re-use after 
the areas had been completely revegetated and silt fences removed. Additionally, 
approximately 60 feet of the former railroad spur was removed from the north removal 
area. The railroad spur was transported to the J&E Salvage and Scrap Yard of Jacksonville, 
North Carolina for recycling. 

Vegetation Clearance 
All vegetation within the removal areas was cleared, including trees, brush, stumps, and 
roots. Removed vegetation was spread in the adjacent wooded and wetland areas to 
promote ecological habitat. 

Buried Utility Locate 
Prior to any intrusive activities, the North Carolina One Call Center, Base Public Works 
drawings, and a professional underground utility locator, Professional Locating Service 
(PLS) of Jacksonville, North Carolina, were consulted to identify any subsurface utilities 
within 20 feet of the removal areas that might be impacted by soil removal activities. Utility 
locating activities took place on February 18, 2010. A 2-foot diameter concrete open channel 
drainage ditch running north-south was encountered during removal activities in the 
northern removal area. The channel appears to run parallel to the railroad spur and the 
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western fence at Site 89 and is covered with soil and vegetation to the north and south of the 
northern removal area. The channel was left in place during removal activities. 

Excavation 
Excavation activities were conducted from February 22 through February 25, 2010 and on 
March 1, 2010. The approximate final dimensions of the northern removal area were 
31.5 feet from east to west and 33 feet from north to south. The approximate final 
dimensions of the south removal area were 34.5 feet from east to west and 36.5 feet from 
north to south. Excavation extended to a depth of 1 foot below ground surface (bgs) in each 
area. Approximately 43 cubic yards (yd3) of soil were excavated from the northern removal 
area and 55 yd3 were excavated from the southern removal area using a John Deere model 
135C long stick excavator. Soil and sediment was placed in roll-off boxes lined with 
disposable plastic sheeting.  

Confirmatory Sampling 
Confirmatory samples were collected by CH2M HILL on February 23 and 24, 2010 to verify 
that the performance standards specified in the Final NTCRA IP (CH2M HILL, 2010) had 
been achieved and to determine the final limits of excavation. Five composite samples were 
collected from each removal area: one from each side wall and one from the base of the 
excavation (Figure 1). Samples were collected by dividing the side wall or base into 
quadrants and collecting one aliquot from 0 to 3 inches into the wall or below base grade. 
The four discrete grab samples were thoroughly homogenized into one composite sample. 
Confirmatory samples were delivered via courier to CompuChem of Raleigh, North 
Carolina, and analyzed for PAHs by Method 8270 SIM and for DDx by Method 8081A.  

Analytical results for the northern and southern removal areas are provided in Table 1. All 
confirmatory samples collected from the northern removal area were below PECs. In the 
southern removal area, all confirmatory samples were below PECs, with the exception of 
DDx compounds collected from the west side wall, which exceeded the PEC (572 
micrograms per kilogram [μg/kg]) with a concentration of 672 μg/kg. As a result, the 
excavation was extended an additional 5 feet to the west and another confirmatory sample 
was collected on March 1, 2010. Analytical results for this additional confirmatory sample 
indicated that DDx concentrations were below PECs; therefore, excavation was deemed 
complete. 

Site Restoration 
After confirming that the excavation limits were achieved (i.e., all confirmatory sample 
results were below PECs) Osage restored each removal area by backfilling and revegetating 
disturbed areas. Additional silt fence was installed on the east side of each excavation to 
fully enclose each soil removal area. Site restoration activities were completed on March 3, 
2010.  

Backfilling  
Clean fill material from a borrow pit operated by Morton Trucking, Inc of Jacksonville, 
North Carolina was delivered to the site on March 3, 2010. Approximately 33 yd3 of sandy 
fill and 22 yd3 of topsoil were used to backfill the northern removal area. A depression was 
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created for the drainage ditch that runs through the northern removal area and riprap was 
placed at the entrance and egress of the drainage channel to minimize sediment impact to 
and from the removal area. Approximately 44 yd3 of sandy fill and 22 yd3 of topsoil were 
used to backfill the southern removal area. Both removal areas were backfilled to be flush 
with existing grade to minimize potential erosion and comply with wetlands regulations.  

Revegetation of Disturbed Areas 
Upon completion of backfilling activities, hay was spread on the removal areas as a 
temporary erosion control and a rye seed mix was planted. Retention Pond Services of 
Wilmington, North Carolina was subcontracted to revegetate the northern and southern 
removal areas with a riparian seed mix and Juncus plants. 

Offsite Disposal 
Approximately 98 yd3 of excavated material was placed in five 20-yd3 and two 15-yd3 
roll-off boxes lined with disposable plastic sheeting. The seven roll-off boxes were filled to 
approximately three-quarters full to compensate for added weight from saturated soils. The 
boxes were covered with a secured tarp to prevent rain or other debris from entering while 
the waste was offsite disposal was coordinated. Roll-off boxes were transported offsite by 
Shamrock Environmental Corporation of Greensboro, North Carolina from April 12 through 
April 21, 2010. Waste was disposed of at the Sampson County Disposal facility in Roseboro, 
North Carolina. Waste disposal manifests are provided in Attachment B.  

Cost Breakdown 
Table 2 lists the cost for each sector of the project and their respective percentages of the 
project total. As expected, the majority of the cost is the soil removal activity, which 
included site preparation, excavation, and site restoration. Using these cost numbers, the 
treated cost is $867 per yd3. 

Attachments 
Attachment A—Photograph Log 
Attachment B—Disposal Manifests 
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TABLE 1
Confirmatory Sample Results
Site 89 Western Wetland NTCRA
MCB CamLej, Jacksonville, North Carolina
Station ID
Sample ID
Sample Date
Chemical Name

PAHS (µg/kg)
Acenaphthene 5 J 9.2 U 31 U 42 U 1.5 J 130 U 11 U 13 U 13 U 16 U NA
Acenaphthylene 35 9.2 U 23 J 27 J 43 18 J 0.87 J 1.2 J 1.5 J 3 J NA
Anthracene 87 9.2 U 49 49 140 49 J 1.9 J 3.1 J 2.9 J 5.8 J NA
Benzo(a)anthracene 500 D 2 J 180 220 340 D 410 5.1 J 7.3 J 7.3 J 15 J NA
Benzo(a)pyrene 420 D 2 J 160 200 160 250 4.5 J 7.9 J 9.8 J 26 NA
Benzo(b)fluoranthene 670 D 3.5 J 280 360 1,100 D 350 7.4 J 14 19 39 NA
Benzo(g,h,i)perylene 100 1.6 J 78 100 110 66 J 1.9 J 5.2 J 7 J 19 NA
Benzo(k)fluoranthene 500 D 2.4 J 250 230 520 D 320 6 J 11 J 12 J 25 NA
Chrysene 470 D 2.8 J 220 220 470 D 350 5.7 J 10 J 12 J 25 NA
Dibenz(a,h)anthracene 58 0.46 J 27 J 32 J 35 29 J 0.75 J 1.7 J 2.4 J 5.9 J NA
Fluoranthene 690 D 1.6 J 210 280 440 D 600 6.7 J 13 14 26 NA
Fluorene 2.7 J 9.2 U 2 J 2.5 J 3.3 J 130 U 11 U 1.1 J 1.3 J 1.9 J NA
Indeno(1,2,3-cd)pyrene 190 2 J 110 150 140 110 J 2.9 J 6.9 J 8.9 J 23 NA
Naphthalene 2.5 J 1.7 J 5.5 J 4.8 J 2.9 J 130 U 0.95 J 2.7 J 2.3 J 5.5 J NA
Phenanthrene 8.5 J 1.9 J 16 J 19 J 5.5 J 130 U 2.7 J 6.7 J 6.1 J 10 J NA
Pyrene 1,200 D 1.8 J 300 460 1,300 D 1,100 12 17 18 28 NA
TOTAL PAHs (µg/Kg)1 4,939 23.76 1,911 2,354 4,811 3,652 59.37 108.8 124.5 258.1 NA

Pesticides (DDx) (µg/Kg)
4,4'-DDD 3.1 J 33 JD 8.1 JD 2.6 J 4 U 31 0.79 J 8.7 J 74 310 65.3 D
4,4'-DDE 18 270 D 58 D 9 3.3 J 100 5 130 220 310 352 D
4,4'-DDT 12 150 D 78 D 14 15 67 6.1 110 150 27 JP 152 D
Total DDx (µg/Kg)2 33.1 453 144.1 25.6 18.3 198 11.89 248.7 444 647 569.3

Notes:
NA - Not analyzed 1PAH Action Level (µg/kg) = 22,800
D - Compound identified in an analysis at a secondary dilution factor 2DDx Action Level (µg/kg) = 572
J - Analyte present, value may or may not be accurate or precise Only detected concentrations were used to calculate total PAHs and DDx
P - > 25% difference for detected concentrations between the 2 GC columns.  The lower of the 2 values is reported.
U - The material was analyzed for, but not detected
µg/Kg - Micrograms per kilogram

Created by: K. Rogers/RDU  Checked by: M. Fulkerson/CLT
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TABLE 2
Cost Breakdown
Site 89 Western Wetland NTCRA
MCB CamLej, Jacksonville, North Carolina

Engineering Support/Construction Oversight 21,200$                   

Laboratory Costs 3,800$                     

Soil Removal Activity 32,800$                   

Offsite Transportation and Disposal of Waste 27,200$                   

Total 85,000$                   

Created by: K. Rogers/RDU  Checked by: M. Fulkerson/CLT
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ATTACHMENT A – PHOTOGRAPH LOG 

Northern Removal Area 

 

Site Preparation Erosion control measures in place, vegetation clearance in progress 

 

 

Soil Removal Removal and railroad tie stockpile 



ATTACHMENT A – PHOTOGRAPH LOG 

Northern Removal Area 

 

Soil Removal Drainage channel detail 

 

Soil Removal Drainage channel running through the removal area 



ATTACHMENT A – PHOTOGRAPH LOG 

Northern Removal Area 

 

Site Restoration Backfilling 

  
Photo direction: South    Photo direction: North 

Site Restoration Drainage ditch after backfilling 



ATTACHMENT A – PHOTOGRAPH LOG 

Northern Removal Area 

 

Site Restoration Erosion control. 

 

Site Restoration Erosion control – riprap placed in drainage channel at entry and exit points.   
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Northern Removal Area 

 

Site Restoration Revegetation, 1-month. 



ATTACHMENT A – PHOTOGRAPH LOG 

Southern Removal Area 

 

Site Preparation Erosion control in place, general site preparation completed.   

 

Site Preparation Erosion control detail  



ATTACHMENT A – PHOTOGRAPH LOG 

Southern Removal Area 

 

Soil Removal Sediment removal activities 

 

 

Soil Removal Sediment removal activities 



ATTACHMENT A – PHOTOGRAPH LOG 

Southern Removal Area 

 

Soil Removal Close-up of removal area 

 

Soil Removal Removal of additional 5 feet from west side wall 
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Southern Removal Area 

 

Site Restoration Backfilling 

 

Site Restoration Backfilling 



ATTACHMENT A – PHOTOGRAPH LOG 

Southern Removal Area 

 

Site Restoration Topsoil application 

 

Site Restoration Erosion control in place 



ATTACHMENT A – PHOTOGRAPH LOG 

Southern Removal Area 

 

Site Restoration Revegetation, 1 month  

 



 

 

 
Attachment B 

Disposal Manifests 
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