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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION III 

1650 Arch Street 
Philadelphia, Pennsylvania  19103-2029 

 
          April 3, 2007 
       
 
Commander,  
Radford Army Ammunition Plant 
Attn: SJMRF-OP-EQ (Jim McKenna) 
P.O. Box 2 
Radford, VA 24141-0099 
 
P.W. Holt 
Environmental Manager 
Alliant Techsystems, Inc. 
Radford Army Ammunition Plant 
P.O. Box 1 
Radford, VA 24141-0100 
 
Re: Radford Army Ammunition Plant, Va. 
Building 4343 
Review of the Army’s draft Interim Measures Completion Report 
 
 
Dear Mr. McKenna and Ms. Holt: 
 
 The U.S. Environmental Protection Agency (EPA) has reviewed the U.S. Army’s 
(Army’s) January, 2007 draft Interim Measures Completion Report for Building 4343, located at 
the Radford Army Ammunition Plant (RFAAP).  Outlined below, please find EPA’s comments 
based upon that review. 
 
COMMENTS 
 
1. It is recommended that more details with regard to completion be provided in Section 5.0 

(Site Restoration and Demobilization), especially the final grading, asphalt repair and 
seeding.  The photographic log should document completion of these activities.  Also, 
please clarify if inspection of the area restored will be conducted to ensure grass has been 
established and that erosion of the disturbed areas is not occurring. 

 
2. Appendix B, Laboratory Data, contains two data validation reports with concerns 

identified which require further clarification.  The September 26, 2006, Memorandum 
indicates on page 5 under the Field Duplicate Analysis section that the two duplicate 
pairs did not have good reproducibility, and therefore, the data was flagged as estimated.  
Please include a discussion in the Report that indicates how the flagged data affected 
evaluation of the data in the Report.  The October 5, 2006, Memorandum similarly 
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indicates on page 5 under the Field Duplicate Analysis section that one of the two 
duplicate pairs did not have good reproducibility, and therefore, the data was flagged as 
estimated as well.  Please also ensure that the Report includes a discussion that indicates 
how this flagged data affected evaluation of the data in the Report as well.   

 
3. In Appendix F, Daily Quality Control Reports, the Remarks section initially begins to 

track the number of trucks taken off site.  For September 7, 2006, it is indicated that the 
number of loads shipped off site is 18, while on September 8, 2006, an additional 4 trucks 
were loaded, and the total number of loads is still listed as 18.  This number should be 22 
loads based on the information presented in the Daily Quality Control Reports.  Later, 
this tracking system is initiated again, but the semantics used to track the number of loads 
is different.  Although different staff members may have been completing the Daily 
Quality Control Reports, a consistent approach to documenting the activities completed 
should be developed in the future to ensure consistency of the information presented in 
the Daily Quality Control Reports.  If possible, please revise the Daily Quality Control 
Report for September 8, 2006, to accurately reflect the total number of loads shipped off 
site.  

 
 
Please revise the referenced Interim Measures Completion Report to reflect the comments above.  
If you have any questions, please call me at 215-814-3413.  Thanks.   
 
       
        Sincerely, 
 
 
   
        William Geiger 
        RCRA Project Manager 
        General Operations Branch (3WC23) 
 
 
cc: Russell Fish, EPA 
        James Cutler, VDEQ 
        Leslie Romanchik, VDEQ   
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MEMORANDUM FOR Office of Environmental Quality (SJMRF-OP-EQIMr. Jim McKenna),
Radford Anny Ammunition Plant, P.O. Box 2, Radford, V A 24143-0002

SUBJECT: Review of the Draft Interim Measures Completion Report for Building 4343
Radford Arn1y Ammunition Plant, Virginia, January 2007

1. The U.S. Army Center for Health Promotion and Preventive Medicine reviewed the subject
document on behalf of the Office of The Surgeon General pursuant to Army Regulation 200-1
(Environmental Protection and Enhancement). We appreciate the opportunity to review the

report.

2. The interim measures taken at this site should be protective of human health and the
environment.

3. The document was reviewed by Mr. Dennis Druck, Environmental Health Risk Assessment
Program. He can be reached at DSN 584-2953, commercial (410) 436-2953 or electronic mail

"dennis.druck@us.army.mil".

,

FOR THE COMMANDER
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CHRISTINE ~OSER
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Acting Director, Health Risk Management
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1.0 INTRODUCTION 

Shaw Environmental, Inc. (Shaw) has been contracted by the U.S. Army Corps of Engineers 
(USACE) to perform excavation and demolition activities at Building 4343, the Former 
Cadmium Plating Facility, at Radford Army Ammunition Plant (RFAAP), Radford, Virginia.  
This work was performed under Contract number W912DR-05-D-0026, Delivery Order 02.  
Specific elements of the project included: development of a work plan; delineation sampling of 
the area to determine the extent of contamination; the excavation and disposal of contaminated 
soils; the abatement and disposal of asbestos-containing materials (ACM) within the building; 
the demolition and disposal of Building 4343; the demolition and disposal of concrete footers 
associated with the former water tanks; restoration of the site and development of a final report.  
Work was performed in accordance with the Final Building 4343 Interim Measures Work Plan 
(IMWP) (Shaw, 2006), the Radford Army Ammunition Plant, Radford, Virginia, Final Master 
Work Plan, (URS, 2003) and the U.S. Environmental Protection Agency (USEPA) Permit for 
Corrective Action and Waste Minimization (USEPA, 2000). 

1.1 SITE DESCRIPTION AND LOCATION 
Building 4343, the Former Cadmium Plating Facility, is situated in the west central portion of 
the Horseshoe Area (Figure 1-1).  The area surrounding the building is mowed grass at an 
elevation of approximately 1,830 feet mean sea level (ft msl).  Surface water runoff flows to the 
north to an east-west trending storm water drainage ditch that grades to approximately 1,810 ft 
msl.  Site features are depicted on Figure 1-2 and include: 

• Building 4343, approximately 34 feet (ft) long by 16 ft wide building, which housed the 
former cadmium plating operations equipment and a floor sump; 

• an asphalt driveway leading to an asphalt parking lot southwest of Building 4343; 

• underground piping that discharged to a north-south trending process water ditch 
(unlined) used to drain the sump within Building 4343, an exterior sump outside the 
building, a cemented closed pipe located under the road leading from the outside sump, 
and the former lead catch tank; 

• cement footers used to support the former fire water tanks; 

• aboveground fire water valves; and, 

• an east-west trending storm water drainage ditch that receives overland flow from 
Building 4343. 

1.2 SITE HISTORY 
Building 4343 was originally designated as the Fire Water Pump House.  The building was used 
to house a 5-inch (in.), one-stage, 500-gallon/minute gasoline-powered pump.  A 550-gallon 
underground storage tank (UST), located approximately 40 ft south of Building 4343, was used 
to store the pump fuel.  The tank and approximately seven tons of soil were subsequently 
removed in June 1998 (ATK, 1998).  A letter from the Virginia Department of Environmental 
Quality (VDEQ) dated 24 August 1998 approved the closure and agreed that no further action 
was warranted at that time.   
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In 1956, the pump and pump engine were removed and the building was converted to conduct 
cadmium plating operations in support of the NIKE missile program.  Conversion activities 
included the installation of a drying cabinet, cadmium plating, ammonium nitrate, and cyanide 
dip baths, an exterior lead catch tank, and an exhaust system for the acid fumes.  Because 
cadmium ingots in an acid bath were used in the plating process, it is not believed that cadmium 
as a dust or volatile would be transported through the exhaust system.  The initial procedures of 
the plating process involved the cleaning of parts using ammonium nitrate, cold water, Matawan 
40-D, and hydrochloric acid baths.  Following the cleaning process, the parts went through a 
series of baths including: cold and hot water, sodium cyanide dip, cadmium plating [using ingots 
of cadmium (Cdo) and small amounts of cadmium oxide (CdO)], and sodium cyanide rinse 
water.  Rinse water used in the plating process was then neutralized as described in the following 
paragraph. 

Rinse water from the cadmium plating operations was process water containing cyanide, 
cadmium, and chromium.  The probable source of the chromium contained in the process water 
most likely resulted from the cleaning of metal parts that may have contained chromium.  The 
metal parts were subjected to acid bath cleaning prior to cadmium plating.  The process water 
was collected and stored in the exterior lead-lined catch tank located on the northeast corner of 
the building.  When a sufficient amount of process water accumulated in the tank, it was treated 
with an alkaline chlorine solution to neutralize the cyanide.  This process would also cause trace 
metals to precipitate and form the sludge contained in the process sumps.  Following treatment, 
the process water was checked for chlorine residual.  If no free chlorine was found, additional 
chlorine solution was added to the process water.  If free chlorine was found, the process water 
was then drained through underground pipes to the process water ditch north of Building 4343.  
The amount of cadmium and chromium present in the process water was not considered 
sufficient to require further treatment (Hercules, 1959). 

1.3 PROJECT OBJECTIVES 
Based on the Building 4343 Resource Conservation and Recovery Act (RCRA) Facility 
Investigation/Corrective Measures Study (RFI/CMS) Report, Final Document February 2004 
(Shaw, 2004), interim measures were performed at Building 4343.  The interim measures were 
conducted to mitigate the threat of a contaminant release, migration, and/or exposure to the 
public and the environment, as well as facilitate clean closeout in accordance with Part II (D) 
(11-21) Interim Measures of the RFAAP Corrective Action Permit (USEPA, 2000).  The 
measures include: 

1. Soil Delineation.  Delineation of soil containing cadmium above the Residential 
Remedial Goal (RG) (70.3 milligrams per kilogram [mg/kg]); 

2. Soil Excavation.  Excavation of the delineated area such that the remaining soil is below 
the Residential RG; 

3. Sump Removal.  Removal of the sumps (2) and piping where elevated metals have been 
identified; 

4. Building 4343 Demolition.  Demolition of Building 4343 including outside concrete 
water tank supports; 

5. Transportation and Disposal of Wastes.  Transporation and off-site disposal of soil, 
sump material, and building debris; and,  
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6. Site Restoration.  Backfill with clean fill and topsoil, hydro-seeding of disturbed areas, 
and asphalt patching where the driveway was cut. 
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2.0 PRE-EXCAVATION SAMPLING 

2.1 DELINEATION SAMPLING 
A total of 47 additional soil delineation samples were collected from surface and subsurface 
locations to supplement samples collected during earlier investigations and summarized in the 
Building 4343 RFI/CMS Report (Shaw, 2004).  A composite waste characterization sample was 
also collected from within the boundary of the cadmium containing soil used to determine the 
appropriate disposal option for the soil during excavation activities.  

Surface and subsurface soil samples were taken prior to excavation activities to determine the 
extent of contamination.  These samples were analyzed for target analyte list (TAL) cadmium.  
Locations of these samples and the cadmium concentrations are shown on Figure 2-1 and 
Figure 2-2.  Results from the samples are also tabulated in Table 2-1.  Laboratory Form Is for 
the data are presented in Appendix B.  Subsurface soil samples (“B” intervals) were collected 
from 2-4 feet below ground surface (ft bgs).  Additional subsurface samples were collected from 
4-6 ft bgs (“C” intervals).  These samples were held and analyzed if the “B” samples from the 
same location were above the RG (70.3 mg/kg).  All of the results from the “B” intervals were 
below RG.  Three of the “C” samples (B43DE11C, B43DE12C, and B4315C) were analyzed 
where concentrations in the “B” interval were greater than the “A” sample.  Results from these 
“C” samples were also below the RG. 

The results from the samples indicated that elevated levels of cadmium were detected in surface 
soil near the sump, in the process water drainage ditch, and in the alluvial fan/storm water 
drainage ditch area.  Boundary samples in the storm water drainage ditch to the north of the site 
indicate that cadmium is not being transported from the site.  Boundary samples along the 
process water drainage ditch indicate that there is minimal migration of cadmium into the 
subsurface of the process water ditch.  Subsurface soil samples (Figure 2-2) in the alluvial fan 
area indicate that cadmium concentrations decrease 95 percent from respective surface soil 
concentrations within the first six feet below the surface. 

In areas where cadmium was present at concentrations above the residential RG (70.3 mg/kg), 
additional samples were collected stepping outward from the ditch or fan area.  These samples 
and results are also presented on Figure 2-1.  Subsurface sample concentrations were below the 
RG in the original set of delineation samples. 

2.2 WASTE CHARACTERIZATION SAMPLING 
A composite sample (B43DW02) was collected from eight locations within the excavation area 
to characterize the soil for disposal.  This sample was analyzed for explosives, Toxicity 
Characteristic Leaching Procedure (TCLP) metals, and TCLP reactivity, ignitibility, and 
corrosivity (Table 2-2).  Results from the sample indicated that the concentration of leachable 
cadmium (4.7 milligrams per liter [mg/L]) was greater than the TCLP Regulatory Limit 
(TCLPRL) of 1 mg/L and the soil was classified and disposed of as hazardous waste.  Additional 
samples were collected from the other wastes at the site, including the concrete from the footers 
(B43DW03); floor and wall material of Building 4343 (B43DW05); and concrete/brick from the 
sump (B43DW04).  These samples were also analyzed for explosives, TCLP metals, and TCLP 
reactivity, ignitibility, and corrosivity.  Results from these samples are shown in Table 2-2 and 
indicated that the debris material was non-hazardous.   







Table 2-1
 Cadmium Delineation Sample Results

Building 4343 Interim Measures 

Sample ID Sample Depth Sample Date Result Lab Flag MRL MDL

Surface Soil
B43DE01A 0-0.5 ft bgs 08/15/06 1.1 0.023 0.47
B43DE02A 0-0.5 ft bgs 08/15/06 0.53 0.024 0.49
B43DE03A 0-0.5 ft bgs 08/15/06 0.34 J 0.023 0.45
B43DE04A 0-0.5 ft bgs 08/15/06 0.022 U 0.022 0.45
B43DE05A 0-0.5 ft bgs 08/15/06 296 0.024 0.47
B43DE06A 0-0.5 ft bgs 08/15/06 121 0.023 0.47
B43DE07A 0-0.5 ft bgs 08/15/06 89.9 0.023 0.46
B43DE08A 0-0.5 ft bgs 08/15/06 0.022 U 0.022 0.44
B43DE09A 0-0.5 ft bgs 08/15/06 5.3 0.022 0.43
B43DE10A 0-0.5 ft bgs 08/15/06 82.0 0.023 0.46
B43DE11A 0-0.5 ft bgs 08/15/06 0.022 U 0.022 0.44
B43DE12A 0-0.5 ft bgs 08/15/06 0.12 J 0.023 0.46
B43DE13A 0-0.5 ft bgs 08/15/06 0.022 U 0.022 0.44
B43DE14A 0-0.5 ft bgs 08/15/06 0.40 J 0.022 0.44
B43DE15A 0-0.5 ft bgs 08/15/06 0.36 J 0.022 0.44
B43DE16A 0-0.5 ft bgs 08/15/06 0.023 U 0.023 0.46
B43DE17A 0-0.5 ft bgs 08/15/06 0.31 J 0.023 0.45
B43DE18A 0-0.5 ft bgs 08/16/06 0.022 U 0.022 0.45
B43DE19A 0-0.5 ft bgs 08/16/06 7.0 0.023 0.46
B43DE20A 0-0.5 ft bgs 08/16/06 0.022 U 0.022 0.43
B43DE21A 0-0.5 ft bgs 08/28/06 2.3 0.022 0.44
B43DE22A 0-0.5 ft bgs 08/28/06 1.7 0.021 0.43
B43DE23A 0-0.5 ft bgs 08/28/06 1110 0.22 4.4

Subsurface Soil
B43DE01B 2-4 ft bgs 08/15/06 0.022 U 0.022 0.44
B43DE02B 2-4 ft bgs 08/15/06 0.023 U 0.023 0.45
B43DE03B 2-4 ft bgs 08/15/06 0.11 J 0.022 0.45
B43DE04B 2-4 ft bgs 08/15/06 0.023 U 0.023 0.46
B43DE05B 2-4 ft bgs 08/15/06 39.4 0.023 0.45
B43DE06B 2-4 ft bgs 08/15/06 0.024 U 0.024 0.48
B43DE07B 2-4 ft bgs 08/15/06 12.9 0.023 0.47
B43DE08B 2-4 ft bgs 08/15/06 0.021 U 0.021 0.42
B43DE09B 2-4 ft bgs 08/15/06 1.4 0.022 0.44
B43DE10B 2-4 ft bgs 08/15/06 0.024 U 0.024 0.47
B43DE11B 2-4 ft bgs 08/15/06 7.7 0.025 0.49
B43DE11C 4-6 ft bgs 08/15/06 19.3 0.026 0.53
B43DE12B 2-4 ft bgs 08/15/06 37.3 0.026 0.52
B43DE12C 4-6 ft bgs 08/15/06 69.6 0.026 0.53
B43DE13B 2-4 ft bgs 08/15/06 0.025 U 0.025 0.50
B43DE14B 2-4 ft bgs 08/15/06 0.024 U 0.024 0.48
B43DE15B 2-4 ft bgs 08/15/06 12.0 0.024 0.47
B43DE15C 4-6 ft bgs 08/15/06 16.8 0.025 0.50
B43DE16B 2-4 ft bgs 08/15/06 0.026 U 0.026 0.52
B43DE17B 2-4 ft bgs 08/15/06 0.026 U 0.026 0.52
B43DE18B 2-4 ft bgs 08/16/06 0.025 U 0.025 0.50
B43DE19B 2-4 ft bgs 08/16/06 18.1 0.025 0.50
B43DE19C 4-6 ft bgs 08/16/06 17.4 0.024 0.49
B43DE20B 2-4 ft bgs 08/16/06 0.024 U 0.024 0.48

Cadmium concentrations, MRLs and MDLs are in mg/kg.
Shading indicates that the sample concetration was greater than the RG of 70.3 mg/kg.



Table 2-2
Waste Characterization Sample Results

Building 4343 Interim Measures

Sample ID B43DW02 B43DW03 B43DW04 B43DW05
Matrix Soil Concrete/Debris Concrete/Debris Concrete/Debris

Sample Date 8/16/2006 8/26/2006 8/26/2006 8/26/2006

Analyte TCLP RL Result Lab Q Result Lab Q Result Lab Q Result Lab Q
Explosives (none detected)
2,4,6-Trinitrotoluene na 250 U NT 230 U 240 U
2,4-Dinitrotoluene na 250 U NT 230 U 240 U
RDX na 250 U NT 230 U 240 U
4-amino-2,6-Dinitrotoluene na 250 U NT 230 U 240 U
HMX na 250 U NT 230 U 240 U
2-amino-4,6-Dinitrotoluene na 250 U NT 230 U 240 U
Tetryl na 250 U NT 230 U 240 U
2,6-Dinitrotoluene na 250 U NT 230 U 240 U
o-Nitrotoluene na 250 U NT 230 U 240 U
Nitrobenzene na 250 U NT 230 U 240 U
m-Nitrotoluene na 250 U NT 230 U 240 U
1,3,5-Trinitrobenzene na 250 U NT 230 U 240 U
1,3-Dinitrobenzene na 250 U NT 230 U 240 U
p-Nitrotoluene na 250 U NT 230 U 240 U
TCLP Metals
TCLP Lead 5 0.013 J 0.023 J 0.057 J 0.02 J
TCLP Silver 5 0.00090 U 0.00070 U 0.00070 U 0.00070 U
TCLP Arsenic 5 0.0028 U 0.001 U 0.0043 J 0.006 J
TCLP Barium 100 0.37 J 0.53 J 0.51 J 0.56 J
TCLP Chromium 5 0.0064 J 0.0026 J 0.024 0.02
TCLP Selenium 1 0.026 J 0.019 J 0.015 J 0.021 J
TCLP Cadmium 1 4.6 0.0004 U 0.012 0.39
TCLP Mercury 0.2 0.001 U 0.002 0.0013 U 0.0013 U
TCLP Characteristics
Ignitability (Flashpoint) 140 (°F) >200 >210 >210 >210
Corrosivity as pH <2 or >12 (Units) 6.3 12.4 12.2 12
Sulfide Reactivity 500 (mg/kg) 50 U 8 U 8 U 8 U
Cyanide Reactivity 250 (mg/kg) 1.8 U 0.4 U 0.4 U 0.4 U

Note:  High pH of samples B43DW03--05 are due to the concrete that made up the majority of the samples.
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3.0 SOIL EXCAVATION 

The first phase of the project was the additional sample collection to delineate the extent of 
contamination in areas not previously sampled (Section 2), the removal of the concrete footers 
from the old water tank area, and the excavation and disposal of contaminated soils.  During this 
time, Shaw mobilized the equipment and manpower required to begin the project.  Photos 
depicting different aspects of the project are presented in Appendix A. 

3.1 MOBILIZATION 
Prior to intrusive activity at the site, a utility survey to identify underground service lines within 
or near the excavation area was performed and all lines were identified by Alliant TechSystems, 
Inc. (ATK).  An Area Access Permit and a Hot Work Permit were issued by the ATK Safety 
Department for the duration of the project.  A job safety analysis was completed by the site 
safety officer, was reviewed with the crew, and all potential hazards were identified prior to 
commencement of work activities.  Daily tailgate safety meetings were held and daily work 
plans discussed with the crew every morning before work began.  

Erosion and sediment controls, consisting of silt fencing and hay bales, were installed according 
to the Building 4343 IMWP (Shaw, 2006) and the requirements of USACE Representative 
onsite. 

3.2 FOOTER REMOVAL 
The concrete footers from the old water tanks were in an area adjacent to Building 4343 and 
were not associated with the cadmium contamination.  These footers were excavated and broken 
into pieces approximately 2 ft by 2 ft using a backhoe with a 1500-pound hydraulic hammer.  
The concrete disposal waste sample (B4343DW03) demonstrated that the material was non-
hazardous.  The concrete was loaded into roll-off boxes and/or dump trailers and transported to 
First Piedmont Landfill in Ringgold, Virginia for disposal.  Manifests and the waste profile for 
the non-hazardous debris are included in Appendix C-1 and the non-hazardous shipping log is 
presented in Appendix D-1. 

3.3 EXCAVATION ACTIVITIES 
Upon receipt of the final delineation sample results and the waste characterization results, 
disposal profiles were completed and approved, excavation and direct loading into dump trailers 
was ready to begin.  The disposal profile and shipping manifests for the hazardous soil are 
presented in Appendix C-2 and the hazardous shipping log is presented in Appendix D-2. 

ATK maintenance personnel also capped and removed an unused section of 8-in. fire main that 
connected Building 4343 to the main fire system through a cut-off valve located to the southwest 
of the building.  Shaw removed the pipe to the outer wall of the building footprint.  

Excavation was performed using a 20 Ton tracked excavator (trackhoe) and a front-end loader, 
and the loading of dump trailers was performed using the same two machines.  No stockpiling of 
material was performed during the project; any excavated soils were shipped out the same day 
they were excavated.  The first excavation was 12” – 18” along the delineated areas and each 
additional cut was the same, except in the areas of samples B43SSB14 and B43SSB36, which 
were excavated to 4 ft during the initial excavation, as outlined in the Building 4343 IMWP 
(Shaw, 2006). 
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Plastic sheeting was used to construct a temporary loading zone for the trucks to stage on while 
being loaded.  The plastic sheeting extended from the truck to the edge of the excavation.  The 
temporary loading zone was moved as the leading edge of the excavation moved forward.  
Excavations of two hot areas located on the western side of the driveway were completed first.  
Then excavation started at the top of the hill where the sumps were located and preceded toward 
the drainage ditch.  A third hot spot was excavated to the depth of 4 ft to the north of the concrete 
sump and then progressed down the hillside towards the base of the ditch and the alluvial fan 
area.  Confirmation samples were taken periodically as large enough areas were completed to the 
initial depths.  

The piping that ran from the interior and exterior sumps to the main drainage ditch was removed.  
In addition, a 4-in. drain pipe (30 linear feet [lin ft]) that extended from the exterior sump under 
the asphalt driveway to a discharge to the west was also removed.  Confirmation samples for 
cadmium analysis were collected from under the pipe to confirm that the pipe did not leak and 
contaminate the surrounding soils. 

Backfilling commenced after the excavation had been completed and analytical results from the 
confirmation samples had demonstrated that soil above the RG (70.3 mg/kg) had been removed 
from the site.  Areas which sample results still exceeded the RG were excavated again and 
additional samples were collected.  

3.4 POST-EXCAVATION SAMPLES AND ANALYTICAL RESULTS 
Post-excavation samples were taken at various locations as initial excavation activities were 
completed.  Samples were collected from the floor and sidewalls of the excavation to confirm 
that soil with cadmium concentrations above the RG had been removed.  The analytical services 
for the sampling effort were provided using the National Environmental Laboratory 
Accreditation Conference (NELAC) accredited laboratory Accutest Laboratories, Inc. located in 
Orlando, Florida.  Accutest provided analytical support for the collected soil samples using 
USEPA SW-846, Third Edition, Test Methods for Evaluating Solid Waste, Update IIIB (USEPA, 
2004).  Results were requested on a 24-hour turnaround time to keep the project moving forward 
quickly. 

Data obtained from the laboratory and data validation were reviewed by the Shaw Project 
Chemist to determine whether the project-specific data quality objectives, as defined in the 
associated work plans and sampling and analysis plans, were met.  For the Building 4343 Interim 
Measures, the confirmatory samples and top soil/borrow material were validated.  Data 
validation determines the acceptability or unacceptability of the data quality based on a set of 
pre-defined criteria and is defined as the systematic process for reviewing a data package against 
a set of criteria to provide assurance that the data is adequate for its intended uses.  The data 
validation criteria is based on a combination of project specific Work Plan/Quality Assurance 
Project Plan criteria, method-specific criteria, Department of Defense Quality Systems Manual 
Final Version 3 (DoD, 2006), and the subcontract laboratory standard operating procedures.  The 
data qualifier scheme was consistent with USEPA Region III guidance. 

All data packages were validated to ensure compliance with specified analytical, quality 
assurance/quality control requirements, data reduction procedures, data reporting requirements, 
and required accuracy, precision, and completeness criteria.  Results were assessed for accuracy 
and precision of laboratory analysis to determine the limitations and quality of the data.  The 
quality of the data collected in support of the sampling activity was considered acceptable, unless 
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qualified rejected “R” during the validation process.  Samples qualified “J”, “L“, or “UL” were 
considered acceptable as estimated with noted definitions.  No sample data points were 
determined to be rejected “R”.  Out of criteria lab control samples or calibration standards 
resulted in some data to be qualified estimated; however, did not impact the usability of the data 
to make informed conclusions in this report.  Qualified data for where the matrix spike and spike 
duplicates, serial dilutions, and field duplicates exceeded criteria were most likely due to sample 
matrix or inhomogeneity effects with the given analytical methodology; however, the data was 
determined useable as estimated and did not impact the conclusions of this report.  The data 
validation reports are presented in Appendix B.  

Sample locations and results are presented on Figure 3-1 and results are tabulated in Table 3-1.  
Results on Figure 3-1 are shown in red where the concentration was greater than the RG and 
shown in green where the concentration was below the RG.  In locations were sample results 
were greater than the RG (70.3 mg/kg), additional soil was removed from the excavation and 
another sample was collected.  Successive 12”-18” excavations and samples are shown at each 
sample location on Figure 3-1 until the result was below the RG.  The maximum depth of the 
excavation is indicated on Figure 3-1 where additional soil was removed.  This process was 
continued until the confirmation sample result was below the RG.  Figure 3-2 presents the final 
confirmation samples after soil removal was complete. 

In addition to the TAL cadmium confirmation samples collected throughout the excavation area, 
a TCLP cadmium sample (B43SC58T) was also collected to assess the soil for leachable 
cadmium.  This sample was collocated with B43SC10 (43 mg/kg) which had the highest 
cadmium concentration below the RG.  Because TCLP results (4.9 mg/L) were greater than the 
TCLPRL, additional soil was removed from this area and three additional samples were 
collected.  These samples were collocated and analyzed for TAL cadmium (B43SC57), TCLP 
cadmium (B43SC58) and Synthetic Precipitation Leaching Procedure (SPLP) cadmium 
(B43SC59). 

The TAL cadmium result (30 mg/kg) was below the RG (70.3 mg/kg) and the TCLP cadmium 
(0.4 mg/L) was below the TCLPRL of 1 mg/L.  Sample B43SC59 was analyzed for SPLP 
cadmium.  This method is similar to the TCLP method except that it is intended to simulate 
leaching of metals under natural conditions (rain, groundwater, etc.), rather than under landfill 
conditions as the TCLP method is intended.  SPLP cadmium was not detected in the sample.  
These results are presented at the bottom of Table 3-1. 
 







Table 3-1
Confimation Sample Results

Building 4343 Interim Measures

Sample ID Sample Date
TAL 

Cadmium 
Result

Lab 
Flag

Val 
Flag MRL MDL Sample ID Sample Date

TAL 
Cadmium 

Result

Lab 
Flag

Val 
Flag MRL MDL

B43SSC01 09/07/06 3.6 0.023 0.47 B43SC30 09/18/06 224 0.023 0.46
B43SSC02 09/07/06 0.023 U 0.023 0.46 B43SC30A 09/18/06 191 0.023 0.46
B43SSC03 09/07/06 96.2 0.023 0.47 B43SC31 09/18/06 0.92 U 0.92 1.8
B43SSC04 09/07/06 0.025 U 0.025 0.51 B43SC32 09/18/06 1.6 0.023 0.47
B43SSC05 09/07/06 3.5 0.024 0.48 B43SC33 09/18/06 30.1 0.024 0.47
B43SSC06 09/07/06 120 0.025 0.5 B43SC34 09/18/06 102 0.022 0.44
B43SSC07 09/07/06 0.026 U 0.026 0.51 B43SC35 09/18/06 16.3 0.021 0.42
B43SSC08 09/07/06 0.41 J J 0.022 0.45 B43SC36 09/18/06 173 0.022 0.44
B43SSC09 09/07/06 0.96 U 0.96 1.9 B43SC37 09/18/06 181 0.021 0.41
B43SC10 09/08/06 43.0 J 0.025 0.5 B43SC38 09/18/06 42 0.022 0.43

B43SC10A 09/08/06 11.4 J 0.023 0.46 B43SC39 09/26/06 86.9 J 0.028 0.56
B43SC11 09/08/06 136 0.024 0.47 B43SC40 09/26/06 209 J 0.024 0.47
B43SC12 09/08/06 1560 0.22 4.5 B43SC40A 09/26/06 153 J 0.023 0.46
B43SC13 09/08/06 35.5 0.02 0.41 B43SC41 09/26/06 21.6 J 0.022 0.45
B43SC14 09/08/06 140 0.021 0.42 B43SC42 09/26/06 32.2 J 0.022 0.44
B43SC15 09/08/06 11.6 0.024 0.47 B43SC43 09/26/06 36.8 J 0.022 0.44
B43SC16 09/08/06 79.5 0.025 0.5 B43SC44 09/26/06 0.92 U 0.92 1.8
B43SC17 09/08/06 6.9 0.022 0.45 B43SC45 09/26/06 8.1 J 0.026 0.51
B43SC18 09/08/06 19.9 0.024 0.48 B43SC46 09/26/06 5.3 J 0.024 0.47
B43SC19 09/08/06 0.96 U 0.96 1.9 B43SC47 09/26/06 90.4 J 0.024 0.48
B43SC20 09/08/06 11.4 J 0.023 0.46 B43SC48 09/26/06 113 J 0.025 0.50

B43SC20A 09/08/06 1.7 J 0.023 0.46 B43SC49 09/26/06 15.9 J 0.026 0.51
B43SC21 09/08/06 87.0 0.02 0.4 B43SC50 09/26/06 19.5 J 0.026 0.51
B43SC22 09/08/06 216 0.022 0.44 B43SC50A 09/26/06 32.1 J 0.025 0.50
B43SC23 09/08/06 332 0.021 0.43 B43SC52 10/02/06 2.8 0.025 0.50
B43SC24 09/08/06 0.021 U 0.021 0.41 B43SC53 10/02/06 0.68 0.026 0.52
B43SC25 09/08/06 0.022 U 0.022 0.44 B43SC54 10/02/06 9.0 0.025 0.51
B43SC26 09/08/06 2.6 0.02 0.4 B43SC55 10/02/06 78 0.023 0.47
B43SC27 09/08/06 1.5 0.021 0.43 B43SC56 10/09/06 25.4 0.025 0.50
B43SC28 09/08/06 109 0.022 0.44 B43SC57 10/09/06 30.0 0.024 0.49

B43SC29 09/08/06 0.89 0.022 0.45 Units for the results, MRL and MDL are mg/kg.

Grey shading indicates that the result was greater than the RG of 70.3 mg/kg.
"A" at the end of a sample ID denotes a duplicate sample.

Sample ID Sample Date Test Procedure Result Lab 
Flag

MDL MRL

B43SC51T 9/26/2006 TCLP Cadmium 4.9 0.001 0.025 Note:  Units for TCLP and SPLP results, MDLs and MRLs are MG/L.
B43SC58 10/09/06 TCLP Cadmium 0.40 0.0003 0.005
B43SC59 10/09/06 SPLP Cadmium 0.0003 U 0.0003 0.005
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4.0 BUILDING DEMOLITION 

The second phase of the work at Building 4343 consisted of the Asbestos Abatement of 
approximately 450 square feet (sq ft) of transite ceiling panels and 10 lin ft of asbestos-
containing pipe insulation.  A certified asbestos abatement contractor was subcontracted to 
complete this task.  A total of 76 bags of ACM were disposed of during this task. 

4.1 ASBESTOS ABATEMENT 
An asbestos survey was completed on May 16, 2006, to assess the building materials prior to 
demolition.  Materials in and on the building that were identified as ACM and requiring 
abatement prior to demolition were: 

• Transite ceiling tiles within the building (approximately 450 sq ft); 

• Transite electrical box mount pad (approximately 1 sq ft); 

• Debris piles associated with ceiling tiles (<5 sq ft); and, 

• Cementitious (non-friable) pipe insulation (< 10 lin ft). 

A copy of the Asbestos Survey Report is included in Appendix E. 

Shaw subcontracted with WACO Corporation (WACO), to perform the Asbestos Abatement of 
Building 4343 and subcontracted with Trinidyne Corporation to perform the third party air 
monitoring required by the Asbestos Regulations.  Trinidyne supplies a Virginia licensed Project 
Monitor to perform the air monitoring and collect the final air clearance sample.  Results from 
the final air clearance sample are included in Trinidyne’s field report, which is attached in 
Appendix E.  WACO provided a memo stating that notification to USEPA and Virginia 
Department of Labor and Industry was not required for this project due to the quantity and type 
of asbestos present in the building.  This memo is also attached in Appendix E. 

Shaw’s Site Safety and Health Officer reviewed the Health and Safety Plan with all 
subcontractors involved with the abatement plan and reviewed the air monitoring plan with 
Trinidyne.  The area was secured with caution tape and the building was sealed with poly 
sheeting to minimize potential problems with plant personnel coming into the work area.  The 
pipe insulation was wetted and removed using glove bags and the transite boards were removed 
and sized before being double-bagged and marked for disposal.  WACO transported the asbestos 
bags to a roll-off located at their facility for disposal.  

4.2 MISCELLANEOUS WASTE 
Upon completion of the ACM abatement activities and collection of the final air clearance 
samples, additional special wastes were removed from the building.  Six fluorescent light tubes 
were removed, boxed and sent to the Radford Electrical Shop for disposal as Universal Waste.  
Three polychlorinated biphenyl (PCB)-containing light ballasts were also removed and sent to 
the Radford Electrical Shop for disposal.  Aside from the light tubes and ballasts, no other wastes 
requiring special handling were identified in or on the building. 

4.3 BUILDING 4343 DEMOLITION 
After the removal of miscellaneous waste, Shaw began the demolition and segregation of the 
building.  Shaw mobilized a 3,000-gallon water truck for dust suppression during excavation 
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activities and then, using a Cat 320 excavator with a bucket and hydraulic thumb, began the 
demolition of Building 4343.   

The metal roof of the building was removed and staged for recycling to a scrap yard.  Then the 
wooden framework and roofing was removed to allow access to the interior of the building.  
While using the water truck to keep the dust to a minimum, the excavator continued demolishing 
the building and segregating materials.  

Steel piping, metal roofing, and any other recyclables were segregated and transported to the 
Vinton Scrap and Metals Co. in Vinton, Virginia.  Concrete, wood debris, and other non-
recyclable material was separated and sent to the First Piedmont Landfill in Ringgold, Virginia.  
The transportation of waste was handled by either First Piedmont or Thompson Trucking, Inc. of 
Concord, Virginia.  A total of 21 loads (360.2 tons) of demolition debris was transported and 
disposed of at First Piedmont, and 13,520 pounds of steel were transported to Vinton Scrap and 
Metals for recycling.  Manifests and the waste profile for the non-hazardous debris are included 
in Appendix C-1 and the non-hazardous shipping log is presented in Appendix D-1. 

4.4 BUILDING 4343 FOOTPRINT EXCAVATION 
After the demolition of the above grade portions of Building 4343, the concrete slab foundation 
was demolished using a backhoe with hydraulic hoe-ram attachment.  The entire concrete slab 
was broken into manageable pieces and included with the demolition debris for disposal.  

An additional one foot of soil was excavated from under the building foundation and sent to the 
Environmental Quality Company’s Michigan Disposal Waste Treatment Plant in Belleville, 
Michigan for disposal as hazardous waste.  Samples were taken from the floor and sidewalls of 
the excavated area and sent off site for cadmium analysis.  The sample results (Figures 3-1 and 
3-2) showed two areas (B43SC47 [90.4 mg/kg] and B43SC48 [96.2 mg/kg]) above the RG (70.3 
mg/kg).  One additional foot of soil was removed from the bottom of the excavation and the 
northwest wall of the excavation and disposed of as hazardous waste.  Additional samples 
(B43SC52 [2.8 mg/kg] and B43SC53 [0.68 mg/kg]) were collected and the results were below 
the RG. 
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5.0 SITE RESTORATION AND DEMOBILIZATION 

This stage of the project commenced after the completion of the excavation and building 
demolition phases and the receipt of all analytical samples taken to confirm the areas of concern 
were completed and met the RG of 70.3 mg/kg for cadmium.  This task included the backfill, 
topsoil and hydro-seeding of all excavated areas and the patching of the asphalt driveway 
disturbed during the removal of the 8-in. drainage pipe. 

5.1 EXCAVATION BACKFILL AND FINAL GRADING 
Certified clean general fill and top soil were obtained from a local contractor, Hodges Trucking 
of Christiansburg, Virginia.  The borrow site was visited by site personnel and the material 
sampled and sent to a laboratory for analysis for target compound list (TCL) volatile organic 
compounds (VOCs), TCL semivolatile organic compounds (SVOCs), pesticides/PCBs, TAL 
metals and pH.  Results from the samples indicated that VOCs, SVOCs, pesticides, and PCBs 
were not detected in either the topsoil or borrow material.  Metals were present at levels below 
the RFAAP facility-wide background concentrations with the exception of beryllium.  Beryllium 
concentrations were below the residential risk-based concentration.  Results from the top soil and 
borrow material samples are presented in Table 5-1. 

Upon receipt of the analytical results, the general fill material was transported to the site and 
placed using and excavator and a dozer in the excavation areas and compacted.  The material 
was placed with the dozer and compacted using the excavator bucket.  There were 53 loads or 
636 cubic yards (CY) of general fill placed; it was estimated there were 12 CY per load hauled 
into the site.  After completion of the placement of the general fill, an additional 49 loads or 539 
CY of topsoil were hauled into the site again by Hodges Trucking.  It was estimated that each 
load was approximately 11 CY.  The top soil was placed over the general fill material in a one-
foot lift and spread and graded using a John Deere 650 wide-track dozer.  Final grading was 
performed so that the excavation was brought up-to-grade without the original process water 
ditch so that the hill slopes uniformly from the former building location at the top of the hill to 
the former “delta” area at the base of the hill. 

5.2 ASPHALT REPAIR 
The asphalt was patched in the area where the asphalt was removed to excavate the pipe running 
under the driveway.  A local subcontractor, Hodges Trucking, was hired to perform the asphalt 
patching activities.  Prior to patching, the excavation was filled with clean, general fill and 
compacted using the excavator bucket.  The area was then allowed to settle for approximately 10 
days.  The patching was performed on October 20, 2006.  The asphalt patching subcontractor 
then re-compacted the area under the road with a vibratory plate compactor.  A sub-base of 
crushed stone was laid down on top of the compacted fill and compacted again with the plate 
compactor.  Asphalt was placed over the sub-base and rolled to compact and smooth the final 
patch.  The patched area is shown in the photo log on page 6 in Appendix A. 

5.3 HYDRO-SEEDING 

After the backfill of the excavation and placement of top soil was complete, Shaw subcontracted 
with a local, small business (Gregory Seeding of Pulaski, Virginia) to hydro-seed and mulch the 
entire 2.5-acre area, which was disturbed during site activities.  Hydro-seeding is a process in 
which grass seed, fertilizer and mulch are applied suspended in a liquefied slurry and is typically  



Table 5-1
Top Soil and Borrow Material Charactrerization Samples

Building 4343 Interim Measures

Sample ID B43DW09 B43DW10
Analyte Sample Date 9/12/06 9/12/06

Sample Matrix Topsoil Borrow Material
i-RBC r-RBC Background Result Lab Q Val Q MDL MRL Result Lab Q Val Q MDL MRL

VOCs (ug/kg) - None Detected
SVOCs (ug/kg) - None Detected
Pesticides (ug/kg) - None Detected
PCBs (mg/kg) - None Detected
Metals (mg/kg)
Aluminum na na 40041 21000 2.6 24 15000 2.5 23
Arsenic 1.9 0.43 15.8 4.7 0.46 0.95 1.8 0.45 0.92
Barium 20000 1600 209 90.7 0.095 24 30.6 0.092 23
Beryllium 200 16 1.02 1.7 0.047 0.59 1.3 0.046 0.58
Calcium na na na 1090 6.8 590 1240 6.6 580
Chromium 310 23 65.3 36.7 0.11 1.2 54.3 0.1 1.2
Cobalt na na 72.3 12.8 0.071 5.9 9.7 0.069 5.8
Copper 4100 310 53.5 12.1 0.11 3 8.6 0.1 2.9
Iron 31000 2300 50962 29700 1.4 12 24000 1.4 12
Lead 800 400 26.8 10.2 J J 0.24 12 0.43 J J 0.23 12
Magnesium na na na 1900 0.88 590 8240 0.85 580
Manganese 2000 160 2543 960 0.36 8.9 238 0.069 1.7
Mercury 31 2.3 0.13 0.044 J J 0.007 0.087 0.043 J J 0.007 0.097
Nickel 2000 160 62.8 15.3 0.12 4.7 29.7 0.12 4.6
Potassium na na na 1040 J L 12 1200 1280 L 12 1200
Selenium 510 39 na 1.2 J J 0.24 12 0.43 J J 0.23 12
Sodium na na na 549 J L 98 1200 346 J L 95 1200
Vanadium 102 7.8 108 56.1 0.071 5.9 22.3 0.069 5.8
Zinc 31000 2300 202 24.9 0.15 2.4 19.9 0.15 2.3
Misc.
pH na na na 5.8 J NA NA 6.6 J NA NA

12 J Shading and black font indicates a i-RBC exceedance.

12 J Bold outline indicates a r-RBC exceedance.

12 J Bold, underlined font indicates a Background exceedance.

12 12 Shading in the MDL/MRL columns indicates the MDL exceeds a criterion.
RBCs for non-Carcinogenic compounds have been recalculated to an HI of 0.1.
Inorganic results below background UTLs are not indicated as exceedances on the table.
RBC source:  USEPA Region III Risk Based Concentration Table.  October 2006.
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sprayed onto the ground surface.  Hydro-seeding at the Building 4343 project site was performed 
on October 19, 2006, and was finished in a single day.  The results of the hydro-seeding can be 
seen in the photos on page 6 of the photo log in Appendix A. 

5.4 POST COMPLETION INSPECTION 
An inspection was performed at the site on January 18, 2007, approximately 90 days after 
completion of the site restoration activities.  The purpose of the inspection was to ensure that 
grass was growing and that the excavated areas were not eroding.  At the time of the inspection, 
grass was established and growing in the hydro-seeded area and the hillside appeared to be stable 
(see photos on page 6 of the photo log in Appendix A).  Additional sediments were not 
accumulating in the former delta area and the ditch was not re-established in the hillside. 
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Disposal Documentation 



Appendix C-1 
 

Non-Hazardous Waste 



Non-Hazardous Waste Disposal Manifests 
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Hazardous Waste 



Hazardous Waste Disposal Manifests and 
Certificates of Destruction 
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Appendix D 
 

Shipping Logs 



Appendix D-1 
 

Non-Hazardous Waste Truck Log 



Radford Army Arsenal Plant
Concrete/Steel/Asphalt Truck Log

Truck Actual Material Ticket
Number Weight Shipped Number

09/22/06 First Piedmont to Vinton Scrap 260 13,520 steel 135079
09/14/06 First Piedmont to Landfill 91 40,920 concrete 102829
09/15/06 First Piedmont to Landfill 260 33,220 concrete 102963
09/18/06 First Piedmont to Landfill 260 34,420 concrete 103186
09/19/06 First Piedmont to Landfill 239 33,580 concrete 103311
09/20/06 First Piedmont to Landfill 239 39,200 concrete 103475
09/20/06 First Piedmont to Landfill 211 40,340 concrete 103474
09/21/06 Thompson to Landfill 3085 37,700 concrete 103630
09/21/06 First Piedmont to Landfill 239 42,200 concrete 103617
09/21/06 First Piedmont to Landfill 260 38,920 concrete 103619
09/21/06 First Piedmont to Landfill 91 41,540 concrete 103624
09/22/06 Thompson to Landfill 456 30,180 concrete 103645
09/22/06 Thompson to Landfill 159 36,560 concrete 103663
09/22/06 Thompson to Landfill 157 29,380 concrete 103816
09/22/06 Thompson to Landfill 167 28,540 concrete 103640
09/22/06 Thompson to Landfill 118 36,020 concrete 103644
09/22/06 Thompson to Landfill 413 35,500 concrete 103643
09/22/06 Thompson to Landfill 3357 36,240 concrete 103642
09/22/06 First Piedmont to Landfill 239 38,520 concrete 103735
09/22/06 First Piedmont to Landfill 91 32,700 concrete 103815
09/22/06 Thompson to Landfill 214 24,940 concrete 103788
10/05/06 First Piedmont to Landfill 239 9,840 asphalt 105264

733,980
367.0 Tons

Shipment Date Carrier / Facility
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Hazardous Waste Truck Log 



Radford Army Arsenal Plant
Contaminated Soils Truck Log

Manifest Actual Manifest Document Trailer
Number Weight Number Number

08/30/06 U.S. Bulk Transport Inc. MI9570243 49,960 01016 XN76170 PA
08/30/06 U.S. Bulk Transport Inc. MI9570244 48,020 01017 XZ68858 PA
08/30/06 U.S. Bulk Transport Inc. MI9570245 43,700 01018 1158332 MD
08/30/06 U.S. Bulk Transport Inc. MI9570246 44,380 01019 XZ24416 PA
08/30/06 U.S. Bulk Transport Inc. MI9570247 43,380 01020 595255 IN
09/06/06 U.S. Bulk Transport Inc. 001178155 46,700 No document numbers XN73638 PA
09/06/06 U.S. Bulk Transport Inc. 001178154 44,260 New National Manifest XZ24416 PA
09/06/06 U.S. Bulk Transport Inc. 001178153 43,320 being used XS19524 PA
09/06/06 U.S. Bulk Transport Inc. 001178152 45,760 PT1034K PA
09/06/06 U.S. Bulk Transport Inc. 001178151 47,400 XZ68858 PA
09/07/06 U.S. Bulk Transport Inc. 001178141 37,140 XP09363PA
09/07/06 U.S. Bulk Transport Inc. 001178142 45,240 1158332ME
09/07/06 U.S. Bulk Transport Inc. 001178143 45,280 512355IN
09/07/06 U.S. Bulk Transport Inc. 001178144 52,280 TNE4410OH
09/07/06 U.S. Bulk Transport Inc. 001178145 45,100 172982IN
09/07/06 U.S. Bulk Transport Inc. 001178146 44,160 172979IN
09/07/06 U.S. Bulk Transport Inc. 001178147 46,300 44584IN
09/07/06 U.S. Bulk Transport Inc. 001178148 41,760 44585IN
09/08/06 U.S. Bulk Transport Inc. 001178137 48,420 605020IN
09/08/06 U.S. Bulk Transport Inc. 001178138 47,560 LI9912IN
09/08/06 U.S. Bulk Transport Inc. 001178139 60,380 326957IN
09/08/06 U.S. Bulk Transport Inc. 001178140 36,080 605020IN
09/15/06 U.S. Bulk Transport Inc. 001178130 45,080 605020IN
09/18/06 U.S. Bulk Transport Inc. 001178126 44,040
09/18/06 U.S. Bulk Transport Inc. 001178127 47,520
09/19/06 U.S. Bulk Transport Inc. 001178128 49,380
09/26/06 U.S. Bulk Transport Inc. 001178123 51,680
09/26/06 U.S. Bulk Transport Inc. 001178124 45,140
09/26/06 U.S. Bulk Transport Inc. 001178125 48,880
10/02/06 U.S. Bulk Transport Inc. 001178122 50,680
10/09/06 U.S. Bulk Transport Inc. 001178121 41,620

1,430,600
715.3 Total Tons Shipped

Shipment Date Carrier



Appendix E 
 

Asbestos Project Monitor Report and 
Notification Memo 







































Appendix F 
 

Daily Quality Control Reports 
















































































































































