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1. INTRODUCTION 

Solutions To Environmental Problems, Inc. (STEP) under a contract task order with the U.S. Department 

of the Navy has performed a remedial action at Solid Waste Management Unit (SWMU) 15, Naval 

Support Activity Mid-South (NSAM), Millington, Tennessee.  The remedial action included the 

additional excavation, transportation, and disposal of 2,480 tons of petroleum-contaminated soil; 

confirmatory soil sampling; backfilling and compacting; and site restoration.  All work was accomplished 

for the Southern Division, Naval Facilities Engineering Command.   

 

 

2. PURPOSE OF THIS REPORT 

This project report is designed to describe activities conducted during the remedial action, present 

analyses of the confirmatory soil sampling, and present recommendations for future action.  The remedial 

action was performed in compliance with applicable regulatory mandates pertaining to the environment, 

worker protection, and public health. 

 

 

3. SITE BACKGROUND 

3.1 SITE HISTORY 

The NSAM site was originally established in 1917 as “Park Field” serving as a training center for pilots.  

After serving multiple purposes throughout the 1920s and 1930s, during which the site also served as a 

transient camp for unemployed workers, the site was re-commissioned for aviation purposes in 1942.  

Following the end of World War II, the site served as a Naval Air Station and in a support and logistics 

role for almost 50 years.  In 1993, the site was given its current name and the Base Realignment and 

Closure Commission modified the base’s primary mission to operational and logistical support while also 

transferring partial ownership to the Millington Industrial Development Board (MIDB). 

 

As depicted on the location map shown in Figure 3-1, NSAM Millington is located approximately 18 

miles north-northeast of Memphis, Tennessee. 
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3.2 SITE-SPECIFIC DESCRIPTION 

SWMU 15 is a former fuel farm encompassing approximately 40,000 square feet.  The site consisted of 

10 underground storage tanks (USTs) with capacities ranging from 10,000 to 25,000 gallons and their 

associated piping.  The USTs were used to supply aviation fuel and lubricating oils to the nearby flight 

line and a truck loading station east of the SWMU.  The 10 USTs were abandoned in 1986 and removed 

in 1991 and 1992 under the Navy’s UST program.  The excavations were sampled and the contaminated 

soils were left in place.  A site map is shown in Figure 3-2. 

 

3.3 PREVIOUS INVESTIGATIONS 

Several investigations and sampling events have been conducted at the site.  Extensive sampling was 

conducted in 1991 and 1992 during the UST removal and closure activities.  In addition, a Resource 

Conservation and Recovery Act Facility Investigation was conducted by EnSafe, Inc. (EnSafe) in 1999.  

These assessments revealed benzene and total petroleum hydrocarbon (TPH) concentrations above the 

appropriate site-specific  cleanup levels of 100 milligrams per kilogram (mg/kg) for benzene and 

500 mg/kg for TPH. 

 

In 2003, STEP excavated and disposed of 57,168 tons of petroleum-contaminated soil from SWMU 15.  

The volume of contaminated soil removed during this remediation phase exceeded the estimated volume 

of 30,000 tons in the scope of work.  Although the Tennessee Department of Environment and 

Conservation’s (TDEC) soil cleanup level was 1,000 mg/kg for TPH, the established site-specific cleanup 

levels of 100 mg/kg for benzene and 500 mg/kg for TPH were used for groundwater contamination.  Due 

to budget constraints and unfavorable weather conditions, STEP was directed to backfill the excavation 

knowing that some contaminated soil remained on the sidewalls of the excavation.  The work performed 

during this initial remediation is described in Final Project Report for Soil Remediation at Solid Waste 

Management Unit 15, Naval Support Activity Midsouth, Millington, Tennessee (STEP, August 2003).  
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After the initial soil excavation, EnSafe collected samples in the areas where contamination remained.  A 

small area of petroleum-contaminated soil to the southwest of the original excavation was identified and 

delineated by EnSafe.  Results from EnSafe’s study are detailed in Technical Memo - Additional 

Excavation Delineation, Former N-94 Underground Tank Farm – SWMU 15, NSA Mid-South , (EnSafe, 

April 8, 2005).  EnSafe recommended excavating 3,300 cubic yards of petroleum-contaminated soil from 

the proposed excavation as shown in Figure 3-3.   

 

 

4. REMEDIATION OBJECTIVE/CLEANUP CRITERIA 

As established in the project letter work plan, the objectives of this remediation performed by STEP were 

as follows: 

• excavate, transport, and dispose of the 3,300 cubic yards (3,000 tons) of petroleum-contaminated 

soil from SWMU 15, 

• perform confirmatory soil sampling in the excavation to determine the effectiveness of the 

removal action, and 

• backfill the excavation with material from the on-site borrow pit and compact to 90% (Standard 

Proctor), and 

• restore the site. 

 

For the purposes of this remediation, the established site-specific cleanup levels were 100 mg/kg for 

benzene and 1,000 mg/kg for TPH [extractable petroleum hydrocarbons (EPH) plus gasoline range 

organics (GRO)].    
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5. REGULATORY PERMITS/REQUIREMENTS 

Prior to the start of fieldwork, all applicable and relevant permits were completed and approved by the 

appropriate state and local entities.  

 

5.1 STORM WATER CONSTRUCTION PERMIT 

A National Pollution Discharge Elimination System Storm Water Construction Permit was not required 

since the area of disturbance for the excavation was less than one acre. 

 

5.2 SPECIAL WASTE APPROVAL 

The petroleum-contaminated soil from the site exceeded the allowable concentrations for benzene and 

TPH permitted by TDEC; therefore, the material was classified as a “Special Waste.”  Disposal of the 

material in a Subtitle  D permitted landfill required a special waste approval from the Tennessee Division 

of Solid Waste Management (TDSWM).   

 

During the initial soil removal in 2003, additional soil contamination outside the planned excavation was 

encountered.  The disposal of contaminated soil in excess of 35,000 tons required the approval of 

TDSWM.   After petitioning TDSWM, the special waste approval letter was amended by TDSWM to 

dispose of approximately 45,000 tons of petroleum-contaminated soil.  As the excavation continued to 

extend, removal of additional tonnage in excess of 45,000 tons was warranted and TDSWM increased the 

special waste limit to 65,000 tons.  At the conclusion of the initial soil removal, 57,168 tons of petroleum-

contaminated soil was disposed from SWMU 15.  Since the special waste limit of 65,000 tons had not 

been exceeded, TDSWM concurred with using the existing special waste approval for this additional 

excavation activity.  The TDEC special waste approvals are included in Appendix A. 

 

5.3 REMEDIATION ACTIVITY PERMIT 

Remediation activity permits are required for installation or abandonment of monitoring wells, recovery 

wells, deep soil borings, GeoProbe, or any activity associated with remediation in Shelby County at 

depths greater than 30 ft.  Since the depths of the direct push technology borings for the waste 

characterization samples were 20 ft, a remediation activity permit was not required.  
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6. REMEDIATION ACTIVITIES 

Activities performed during the course of this remedial action included: 

• waste characterization and profiling,  

• excavation of contaminated soil, 

• transportation and disposal of petroleum-contaminated soil, 

• confirmatory soil sampling, 

• site surveying, 

• backfilling and compacting the excavation, and 

• site restoration. 

 

6.1 WASTE CHARACTERIZATION AND PROFILING 

Because the existing Browning Ferris Industries, Inc. (BFI) waste profile had expired, additional waste 

characterization soil samples were collected to provide updated data for BFI.  Representative samples of 

the contaminated soil were collected at two soil boring locations within the proposed excavation 

boundary.  A GeoProbe  was used to perform the soil borings which were field screened using a 

photoionization detector to determine the most contaminated location within the boring.  Samples 

015WCS05 and 015WCS06 were collected from the most contaminated areas within the soil borings at 

depths of 9 ft to 12 ft below ground surface.  The samples were submitted to Empirical Laboratories, 

LLC, (formerly ELAB of Tennessee, Inc.) and analyzed for Toxicity Characteristic Leaching Procedure 

metals, volatile organic compounds, and semivolatile organic compounds.  Analytical data for the waste 

characterization samples are included in Appendix B.  A generator waste profile was completed for the 

petroleum-contaminated soil and approved by BFI as shown in Appendix C-1.   The special waste was 

then approved by BFI for disposal at their North Shelby Landfill as shown in Appendix C-2. 

 

6.2 BACKFILL/BORROW MATERIAL CHARACTERIZATION 

Previous sampling conducted during the original excavation activ ities of the one-site borrow soil pit 

owned by MIDB located in Millington, Tennessee, indicated the soil backfill material was free of 

contaminants.  Therefore, additional sampling of the borrow pit was not required.   
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6.3 UTILITY IDENTIFICATION 

Utility clearances for all underground and overhead utilities were obtained before intrusive activities 

began, and any interruptions of utility services were kept at a minimum. 

 

6.4 SITE PREPARATION 

Site preparations consisted of laying out the boundary of the excavation and installing silt fence (along 

west side of fence boundary) to prevent runoff from the excavation.   

 

6.5 PRE-CONSTRUCTION SITE SURVEY 

A civil site survey was performed before excavation began.  This survey established the existing contours, 

proposed excavation boundary, and other site features as shown on Figure 3-3. The survey was performed 

by Allen & Hoshall, a registered land surveying company licensed in the state of Tennessee. 

 

6.6 EXCAVATION OF CONTAMINATED SOILS  

Using a tracked excavator, the petroleum-contaminated soil was excavated and loaded in trucks for 

transportation and disposal to the BFI North Shelby Landfill. The excavation began on the west side of 

the proposed excavation boundary and progressed across the site in an easterly direction.  As the 

excavation progressed, the soil from the base or sidewall of the excavation was field screened using a 

photoionization detector.     

 

When field screenings indicated clean material had been reached at the bottom or sidewall of the 

excavation, a representative sample was collected from the bottom or sidewall of the excavation to verify 

that the contaminated soil had been removed.  In areas where the analytical results indicated TPH or 

benzene concentrations exceeding the site-specific cleanup level, the area was over-excavated and 

resampled. 

 

To ensure proper vehicular access to the excavation and compliance with appropriate excavation and 

trenching regulations promulgated by the Occupational Safety and Health Administration, the excavation 

was sloped on a 2:1 ratio and/or benched.  Given the nature of the soils (relatively firm silts, loams, and 

loesses), this slope ratio and benching sufficiently stabilized the sidewalls of the excavation while 
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allowing for efficient and safe access to the excavation.  The additional excavation area is shown in 

Figure 6-1. 

 

6.7 CONFIRMATORY SOIL SAMPLING 

Soil sampling was performed to verify that the contaminated soil exceeding the site-specific cleanup 

levels had been removed from the proposed excavation boundary.  Confirmatory soil samples were 

collected on approximately 20-ft intervals along the sidewalls and bottom of the excavated area at a depth 

of 0-6 inches.  The soil samples were analyzed for the following: 

• benzene, U.S. Environmental Protection Agency Method 8260A, 

• Tennessee EPH, and 

• Tennessee GRO. 

 

All the samples were submitted to Empirical Laboratories, LLC, and analyzed on an expedited 24-hour 

turnaround time.  The expedited turnaround time was used to assess whether material in excess of the site-

specific cleanup levels had been removed.  If any confirmatory soil sample exceeded site-specific  cleanup 

levels, the “hot spot” area was over-excavated and resampled.  Confirmatory soil sample locations are 

shown on Figure 6-1. 

 

Based upon the analytical results from the confirmatory samples, TPH (TN-EPH plus TN-GRO) exceeded 

the site-specific cleanup level of 1,000 mg/kg in one sample .  Benzene did not exceed its site-specific 

cleanup level of 100 mg/kg in any samples.   Sample 015MT41S with concentrations of 2,400 mg/kg TN-

EPH and 21 mg/kg TN-GRO, exceeded the TPH site-specific cleanup level.  This south sidewall 

represented by Sample  015MT41S was over-excavated and resampled.  Analytical results from the 

resampling of this section showed Sample 015MT41SB with concentrations of 11 mg/kg TN-EPH and 

3.4J mg/kg TN-GRO which were below the site-specific cleanup level.  The laboratory results were 

subjected to third party data validation.  Table 6-1 presents the analytical results for the confirmatory soil 

samples.  The validated analytical results and data validation report for the confirmatory soil samples are 

included in Appendix D. 
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Table 6-1 Analytical Results for Confirmatory Soil Samples 

Excavation 
Area Sample Number Sample Location 

TN-EPH 
(mg/kg) 

TN-GRO 
(mg/kg) 

Benzene 
(mg/kg) 

015MT39W West Sidewall 10 U  U 

015MT40BDL Bottom  720D* U  U 

015MT41SDL South Sidewall 3,200D* 21 U 

015MT41SB South Sidewall  11 3.4J U 

015MT42BDL Bottom  480D* 4.7J U 

015MT43B Bottom  18 U  U 

015MT44N North Sidewall 9.7 U  U  

015MT45B Bottom U  U  U 

015MT46N North Sidewall U  U  U 

015MT47S South Sidewall U  U  U  

015MT48B Bottom U  8.9 U 

West 
Excavation 

015MT49E East Sidewall U  U  U 

015MT50B Bottom 6 39J U 

015MT50BDUP Bottom 5.8 71J U 

015MT51E East Sidewall  U 43 U 

015MT52E East Sidewall  U  180 U 

015MT53B Bottom 7 41 U 

015MT54B Bottom U  23 U 

015MT55B Bottom 5.9 14 U 

015MT56N North Sidewall 5.9 43 U 

015MT57N North Sidewall U  97 U 

015MT58E East Sidewall  U  200 U 

015MT59E East Sidewall U  160 U 

015MT60W West Sidewall  U 38 U 

015MT60WDUP West Sidewall U  25 U 

015MT61W West Sidewall U  U  U 

015MT62W West Sidewall U  46 U 

015MT63W West Sidewall U  28 U 

015MT64S South Sidewall U  100 U 

East 
Excavation 

015MT65S South Sidewall U  49 U 

Note:  Bold values exceeded site -specific cleanup levels. 
D* = indicates the sample was diluted by laboratory mg/kg = milligram per kilogram 
EPH = extractable petroleum hydrocarbons  U = indicates the analyte was analyzed for, but not detected  above 
GRO = gasoline range organics          the reported sample quantification limit or the reported analyte 
J = indicates approximate concentration          was not detected above 5x or 10x the level reported in laboratory 

        or field blanks. 
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7. WASTE MANAGEMENT 

Waste management activities consisted of removal, transportation, and disposal of petroleum-

contaminated soil.  All waste management, transportation, manifesting, and record keeping were 

performed in accordance with applicable federal, state, and local laws and regulations. 

 

The petroleum-contaminated soil was excavated and loaded directly into trucks for transportation to the 

BFI North Shelby Landfill.  The nonhazardous waste manifests for each load of waste leaving the site are 

included Appendix E. The amount of petroleum-contaminated soil removed from SWMU 15 was 

approximately 2,480 tons (144 loads). Waste transportation was performed in accordance with applicable 

Department of Transportation rules and regulations.  Daily weight totals of contaminated soil removed 

from SWMU 15 are presented in Table 7-1.   

 

Table 7-1 Daily Weight Totals of Contaminated Soil Removed  

Date WasteType  Total  
Loads  

Daily Total 
Weight (tons) 

Cumulative Total 
Weight (tons) 

11-1-05 Contaminated Soil 30 514 514 

11-2-05 Contaminated Soil 30 519.56 1,033.56 

11-3-05 Contaminated Soil 46 816.5 1,850.06 

11-4-05 Contaminated Soil 37 629.86 2,479.92 

11-10-05 Contaminated Soil 1 0.49 2,480.41 

Totals  144  2,480.41 
  

 

8. BACKFILL AND SITE RESTORATION 

Backfilling activities began when the analytical results from the confirmatory soil samples verified the 

contaminated soil was removed from the excavations.  The excavations were backfilled with soil from the 

MIDB’s on-site borrow pit.  The borrow soils were placed in 12-in lifts and compacted to 90%.  Results 

of the compaction tests are included in Appendix F.  Backfilling activit ies began on November 8, 2005, 

and were completed on November 10, 2005.  Approximately 1,742 cubic yards (134 loads) of backfill soil 

were placed in the excavations.  After the excavations were backfilled and graded for drainage, seed, 

fertilizer, and straw were applied to all disturbed areas.  Photographs of the project activities are included 

in Appendix G. 
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9. CONCLUSIONS  

The following summarizes the soil remediation at SWMU 15. 
 

• Approximately 2,480 tons (144 loads) of petroleum-contaminated soil were excavated from the 

site and disposed as special waste at the BFI North Shelby Landfill. 

• Twenty-eight confirmatory soil samples were collected from the excavations and analyzed for 

TN-EPH, TN-GRO, and benzene.  One sample reported concentrations of TPH (TN-EPH plus 

TN-GRO) in excess of the site-specific  cleanup level of 1,000 mg/kg.  In Sample 015MT41S, the 

concentrations of TN-GRO and TN-EPH were 21 mg/kg and 2,400 mg/kg, respectively.  This 

section represented by Samples 015MT41S was over-excavated and resampled.  Sample 

015MT41SB, collected after over-excavation, contained concentrations of 3.4 mg/kg TN-GRO 

and 11 mg/kg TN-EPH which were below the site-specific cleanup level.  Results of the 

confirmatory soil sampling showed no concentrations of benzene in excess of the site-specific  

cleanup level of 100 mg/kg. 

• A total of 1,742 cubic yards (134 loads) of borrow soil were used to backfill the excavations.   
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Appendix D-2 

Analyses for Gasoline Range Organics  

in Confirmatory Soil Samples 































































 

 

 

 

 

Appendix D-3 

Analyses for Benzene in Confirmatory Soil Samples 































































 

 

 

 

 

Appendix D-4 

Data Validation Report for Confirmatory Soil Samples 
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SOIL SAMPLES : MILLINGTON 

 
1.0  Introduction 
 
 
The data validation of thirty soil samples in four sample groups (SDGs) from the SWMU-15, Millington 
Naval Facility (MNF) has been completed in November 2005.  Level III data validation was performed 
on 100% of the environmental samples.  ELAB, Nashville, TN, analyzed all samples for the following: 
 
   

Parameter (Method) 
Benzene by GC/MS SW846 8260B 
EPH by TN Specific Method 
GRO by TN Specific Method 

 
 
2.0  Procedures 
 

The sample data were validated following the logic identified in the CLP National Functional Guidelines 

for Organic Data Review (October 1999) and method specific criteria.  

 
3.0   Summary of Data Validation Findings 
 

This data validation report reflects the data validation findings for samples associated with  

SWMU-15 at MNF. The validated data set consisted of thirty samples that had been analyzed for 

benzene, EPH and GRO.  Overall the data was of excellent quality and all measurements required to 

satisfy the project QC objectives, PARCC were met.  Each of these measures and specific data 

qualifications are discussed below. 

 

Accuracy:  Accuracy is measured by the results from the recovery of known amounts of compounds or 

elements from laboratory control samples (LCS), matrix spikes (MS) and surrogate recoveries.  The 

overall measure of accuracy for SWMU-15 was calculated by comparing the number of spike recoveries 

that exceeded the laboratory limits by the total number of LCS, MS and surrogate spikes.  For all analyte 

groups accuracy was measured at 99.5%. 

 

Precision:  Precision is a measure of the agreement between duplicate sample measurements of the same 

quantity and is reflected in the RPD between spikes and the RPD for the field duplicate analysis. 

Precision for SWMU-15 was measured at 95.7%. 
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Representativeness:  The measures of representativeness – sample handling, analytical blank analysis, 

field blanks – were met for all sites. Designated analytical protocols were followed.  Holding times were 

met. Overall, no major problems were identified resulting from analytical failure.  

 

Comparability:  All data were analyzed using appropriate approved methods of analysis.  All data results 

were reported correctly and in standard units 

 

Completeness:  Completeness is the amount of valid data compared to the planned amount and is 

expressed as a percent of the usable data points divided by the total number of analytes for each parameter 

analyzed.  Out of a total of ninety data points, no data points were rejected, resulting in a completeness of 

100%. 

 
Several sample results for the organic compounds were assigned “J” qualifiers by the laboratory, which is 
standard practice for these methods, because they were quantitated between the method  
detection limit (MDL) and the reporting limit (RL).  Due to the uncertainty associa ted with this region of 
quantification, the validation reviewer retained the “J” qualifiers the laboratory assigned to indicate an 
estimated quantity. 
 
Data validation summaries, which function as worksheets for the validation task, are included for each 
parameter in each data package.  The following section highlights the key findings of the data validation 
for each analysis. 
 
 

4.0 Analysis-Specific Data Validation Summaries 
 
4.1  Benzene  by SW846 8260B 

 
Thirty soil samples were analyzed for benzene.  Overall, the data are of good quality and are usable as 
reported by the laboratory. Data were reviewed for the following: 
 
Holding Times/Sample Condition.  Holding times were met for all sample analyses.  All samples were 
received in acceptable condition.   
 
Initial Calibration (ICAL) and Continuing Calibration (CCAL).  All initial and continuing calibrations 
associated with the project samples met QC criteria.  

. 
Blanks.  No contaminants were found in the associated method or calibration blanks. 
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Surrogate Recoveries.  All surrogate recoveries were within the QC limits and no qualifiers were 
required. 
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD).  All MS/MSD analyses were acceptable.  No qualifiers 
were required.
 
Laboratory Control Sample (LCS).  LCS analyses were performed and all QC criteria were met. 
 
Internal Standards (IS).    The internal standard area count recoveries and the retention times windows 
were within the QC limits and no qualifiers were needed. 
 
Field Duplicates (FD).  All field duplicate analyses results were within the QC limits. 
. 
Quantification.  All results were acceptable as reported. 
 
4.2   EPH by TN Specific Method 

 
Overall, the data are of good quality and are usable as reported by the laboratory.  Data were reviewed for 
the following: 
 
Holding Times/Sample Condition.  Technical holding time criteria were met for all samples.  All samples 
were received in acceptable condition. 
 
Initial and Continuing Calibration.  The initial calibration analysis and continuing calibrations analysis 
were within the QC limits. 
 
Blanks.  No contamination was noted in the associated method blanks. 
 
Surrogate Recoveries.  All surrogate recoveries were within the QC limits.   
 
Internal Standards.  All internal standard recoveries were within the QC limits. 
 
Matrix Spike/Matrix Spike Duplicates (MS/MSD).  The MS/MSDs results were within the QC limits.
 
Laboratory Control Sample (LCS).  No qualifiers were required since all LCS recoveries were within the 
QC limits. 
 
Field Duplicates.  All field duplicate analyses results were acceptable. 
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Quantification.  The results in samples 015MT40B, 015MT41S and 015MT42B (SDG 0511011) 
exceeded the instrument calibration limit and dilutions were analyzed.  The dilution result was acceptable. 
 
4.3   GRO by TN Specific Method 
Overall, the data are of good quality and are usable as reported by the laboratory.  Data were reviewed for 
the following: 
 
Holding Times/Sample Condition.  Technical holding time criteria were met for all thirty soil samples.  
All samples were received in acceptable condition. 
 
Initial and Continuing Calibration.  All initial calibration and continuing calibration verification results 
were within acceptable limits. 
 
Blanks.  No contamination was noted in the associated method blanks. 
 
Surrogate Recoveries.  All surrogate recoveries were within the QC limits 
 
Matrix Spike/Matrix Spike Duplicates (MS/MSD).  All MS/MSDs results were within the QC limits.
 

Laboratory Control Sample (LCS).  No qualifiers were required since all LCS recoveries were within the 
QC limits. 
 

Field Duplicates.  The field duplicate RPD was outside the QC limit for SDG 0511033, samples 015 
MT50B and 015MT50BDUPL, and the results were qualified as “J”. 
 

Quantification.  All results were acceptable as qualified.   
 
 

5.0  Data Qualifier Definitions 
 
            Qualifier                       

 
U        The analyte was analyzed for, but was not detected above the reported sample      

           quantification limit or the reported analyte value was not detected above 5x or       
10x the level reported in laboratory or field blanks. 

  
 J         The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
      
 UJ      The materia l was analyzed for, but was not detected.  The associated value is  
            an estimate and may be inaccurate or imprecise. 
  

       R         The sample results are rejected due to serious deficiencies in the ability to 
                   analyze the sample and to meet quality control criteria. The presence or  
        absence of the analyte cannot be verified. 
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Table 1:   Data Validation Reason Codes 
 

 
Reason Code  Definition 

01 Sample received outside of 4+/-2 degrees Celsius 
01A Improper sample preservation 
02 Holding time exceeded 
02A Extraction 
02B Analysis 
03 Instrument performance – outside criteria  
03A BFB 
03B DFTPP 
03C DDT and/or Endrin % breakdown exceeds criteria  
03D Retention time windows 
03E Resolution 
04 Initial calibration results outside specified criteria  
04A Compound mean RRF QC criteria not met 
04B Individual % RSD criteria not met 
04C Correlation coefficient >0.995 
05 Continuing calibration results outside specified criteria  
05A Compound mean RRF QC criteria not met 
05B Compound % D QC criteria not met 
06 Result qualified as a result of the 5x/10x blank correction 
06A Method or preparation blank 
06B ICB or CCB 
06C ER 
06D TB 
06E FB 
07 Surrogate recoveries outside control limits 
07A Sample 
07B Associated method blank or LCS 
08 MS/MSD/Duplicate results outside criteria  
08A MS and/or MSD recovery not within control limits (accuracy) 
08B % RPD outside acceptance criteria (precision) 
09 Post digestion spike outside criteria (GFAA) 
10 Internal standards outside specified control limits 
10A Recovery 
10B Retention time 
11 Laboratory control sample recoveries outside specified limits 
11A Recovery 
11B % RPD (if run in duplicate) 
12 Interference check standard 
13 Serial dilution 
14 Tentatively identified compounds 
15 Quantification 
16 Multiple results available; alternate analysis preferred 
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17 Field duplicate RPD criteria is exceeded 
18 Percent difference between original and second column exceeds QC criteria  
19 Professional judgment was used to qualify the data 
20 Pesticide clean-up checks 
21 Target compound identification 
22 Radiological calibration 
23 Radiological quantification 
24 Reported result and/or lab qualifier revised to reflect validation findings 

 



 

 

 

 

 

Appendix E 

Nonhazardous Waste Manifests 

 



































































































































































































































































































 

 

 

 

 

Appendix F 

Compaction Test Results















 

 

 

 

 

Appendix G 

Project Photographs 

 



1 

View of  SWMU 15 before additional excavation began.   
 

View of  SWMU 15 before additional excavation began.  Waste charac-
terization sample location and boundary stakes shown in photograph. 



2 

South view of  SWMU 15 before additional excavation  activities began.   
East boundary stakes shown in photograph. 

Silt fence installed west of the proposed excavation boundary. 



3 

View of west excavation. 

View of west excavation.  Sewer pipe and confirmatory soil sample loca-
tions shown in photograph. 



4 

View of west excavation.  Sewer pipe and confirmatory soil sample loca-
tions shown in photograph. 

View of sewer pipe and confirmatory soil sample locations in  
west excavation. 



5 

Removing contaminated soil from east excavation. 

View of east excavation. 



6 

View of sidewall in east excavation 

View of east excavation. 



7 

View of east and west excavations. 

View of east excavation.  South sidewall benched in background. 



8 

View of over-excavation in south sidewall (east excavation) after TPH 
concentrations from Sample 015MT041S exceeded cleanup level. 

View of east sidewall of east excavation.  Plastic sheeting placed in the 
original excavation in 2003 shown in background. 



9 

View of east excavation.  North sidewall benched in background. 

View of east excavation.   



10 

Backfilling east excavation with borrow soil. 

Spreading borrow soil in the east excavation. 



11 

View of east excavation during backfilling. 

Fill sand placed around sewer pipe in the west excavation before  
backfilling and compacting. 



12 

View of east excavation during backfilling. 

Compacting borrow soil in east excavation. 



13 

Backfilling west excavation with borrow soil. 

Compacting borrow soil in west excavation. 



14 

Performing compaction test in east excavation.   

View of east excavation during backfilling. 



15 

Compacting borrow soil in west excavation. 

Compacting borrow soil in west excavation. 



16 

Unloading borrow soil in east excavation. 

Unloading borrow soil in east excavation and regrading area for drainage. 



17 

Regrading area for drainage after backfilling excavations. 

Disturbed areas restored with seed, fertilizer, and straw. 



18 

Disturbed areas restored with seed, fertilizer, and straw. 

Disturbed areas restored with seed, fertilizer, and straw. 
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