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Section 1 
Introduction 

This report has been prepared by RMT, Inc. (RMT) to describe soil remediation activities 
conducted by RMT and Nu-Way Industrial Services, Inc.  (NIS) at the Columbia Manufacturing 
Company facility (Site) for MTD Products Inc. (MTD). 

1.1 Background 
The Site consists of a 23.7-acre parcel located at One Cycle Street at the southeast limit of a 
heavily developed portion of the city of Westfield, Massachusetts.  The location of the Site is 
shown in Figure 1.  The Site is bounded to the north by residential properties on Cleveland, 
Lozier and Toledo Avenues, to the west by a railroad embankment, and to the south and east by 
agricultural land currently used primarily for the cultivation of shade tobacco.  South Meadow 
Road parallels the eastern Site property line. 

The Little River flows along the edge of these agricultural fields.  The direction of flow in the 
Little River is generally to the east; however, the river bed meanders to the west, south, and east 
of the Site prior to its confluence with the Westfield River approximately ½ mile to the northeast 
of the Site. 

The buildings constructed on the Site date back to the late 1800s and early 1900s.  The 
Warehouse building, constructed in 1969, is the only building on the Site that is of relatively 
recent construction.  A canal formerly crossed the property along its southwestern border, in 
the vicinity of the former lagoons and the current location of the Fire Pond.  According to 
information available for examination in the historical collection at the Westfield Public Library, 
the Hampshire & Hampden Canal was constructed sometime around 1825 for the purpose of 
transporting cargo.  The project extended from Northampton, Massachusetts, and included 18 
locks in Westfield and two aqueducts. 

In the late 1840s, the development of the canal was abandoned as railroads became a more 
favorable means of transporting cargo.  In many areas the canal was filled and railroad beds 
were built upon it.  The majority of the canal that was formerly on the Site was backfilled 
during the late 1800s, with the exception of the existing Fire Pond. 
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The products manufactured at the Site have consisted of a variety of metal tube items, including 
bicycles, mopeds, lawnmowers, motorcycles, munitions (jackets for shells only), school 
furniture, and other tubing-based products such as exercise equipment and strollers.  The 
primary manufacturing product produced during the history of the Site was bicycles, until their 
production was discontinued in 1991.  Currently, the only manufacturing product is school 
furniture.  With the exception of bicycles, the other items listed above were produced for only 
short periods of time and were discontinued. 

The production of bicycles at the Site began when the original manufacturing buildings were 
constructed around 1897 by the American Bicycle Company.  Between 1902 and 1932, the 
company operated as the Westfield Manufacturing Company, a subsidiary of the Torrington 
Company.  In 1905, the Pope Manufacturing Company purchased the Site from the American 
Bicycle Company and continued the manufacture of bicycles.  Pope Manufacturing 
subsequently moved all bicycle manufacturing from their Hartford, Connecticut, location to the 
Site in 1906.  Pope Manufacturing also diversified their product line to include Pope 
Motorcycles, US Army bicycles, and shell casings for the Russian Government.  The 
manufacture of children’s bicycles began in 1919.  During World War II, wartime products, 
including motorcycles and a broadened line of shell casings, were produced for the United 
States Government.  School furniture production began around the mid-1950s. 

In 1960, the company incorporated and became the Columbia Manufacturing Company 
(Columbia).  A 1967 merger with MTD of Cleveland, Ohio, transformed Columbia into a 
division of MTD.  In 1987, executives of Columbia purchased the division back from MTD.  
MTD still retains ownership of property at 1 Cycle Street. 

1.2 History of Manufacturing Operations 
Four primary process operations have been conducted at the Site: 

 Machining of tube metals 

 Metal cleaning 

 Electroplating  

 Painting 

These basic process operations have not changed significantly throughout the history of the 
Site.  Different fabrication methods have been used over the years as production improvements 
have been instituted.  

Machining has included bending, welding, cutting, heat treatment, and annealing of the tube 
metal.  Tumbling and annealing of cranks and other small metal parts has also been conducted. 
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Metal cleaning was undertaken to remove residual oil in vapor degreasers using either 
methylene chloride or trichloroethene.  Excess flux from welding operations was removed by 
immersing the welded parts in a phosphoric acid pickling solution.  Currently, cleaning of 
school furniture work pieces is accomplished by immersion in an alkaline solution in the plating 
area. 

Electroplating (cadmium, copper, zinc, nickel, and chromium) of manufactured items has been 
in active operation at the Site since manufacturing operations began.  Different forms of plating 
have been used during different periods of the Site history.  Chromium plating, for example, 
was initially added in 1929.  Chromium is still plated over nickel parts as a part of the 
production of school furniture.  MTD needs to assess and determine if this process is 
contributing to the ongoing Site contamination. 

Non-plated metal items, primarily bicycle frames, were coated with a phosphate solution prior 
to painting.  (This process, known as bonderizing, increases the chipping resistance of the 
painted finish.)  Frames and other items that required paint were then transported to the third 
floor of Building 1 to be painted.  Currently, the school furniture - primarily desk bodies and 
chairs - are painted and assembled in the southwest corner of the warehouse.  Historically, 
painted items and equipment were stripped with a sodium carbonate solution. 

1.3 General Project Approach  
RMT excavated and treated the impacted soil on the Site using our patented metals treatment 
technology (MTT).  The treated material was then analyzed by the toxicity characteristic 
leaching procedure (TCLP) test and was properly disposed of at a variety of Subtitle D landfills 
as non-hazardous material. 

RMT performed the following services during the course of this project: 

 Performed a treatability study of representative samples from the Site to determine the 
optimum dosage rate for the application of RMT’s MTT process. 

 Mobilized labor, equipment, and chemical to the Site. 

 Preformed clearing and grubbing activities at the Reflecting Pond and the Fire Pond. 

 Mixed the target amount of treatment chemical into a stockpile of impacted soil.  This effort 
was to verify mixing percentage of chemical and establish mixing time for treatment.  The 
stockpile was estimated to be a 75-ton pile.  Based on our estimated mixture of 8 percent, 
the chemical dosage required to treat impacted soils would be 6 tons of MTT Enviroblend®.  
The stockpile was split into two halves and was sampled prior to adding chemical.  After 
sampling was completed, chemical was added to one half of the impacted soil stockpile, 
was mixed for 20 minutes, and was sampled again.  This exercise was continued for one 
hour, four samples were collected of the stockpile with the full target dosage of chemical.  
After the last of the samples were collected, the other half of the original 75 tons of the 
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untreated stockpile was added to the half that was treated.  This combined stockpile was 
mixed at 20-minute intervals and sampled (see Appendix C). 

 Following successful completion of the trial run, RMT proceeded to full-scale treatment 
involving 300-ton stockpiles of impacted soils.  Each stockpile was sampled; the analytical 
results are provided in Appendix E. 

 Collected confirmation samples from each of the excavation areas and analyzed for TCLP 
metals and/or total metals.  Analytical results are provided in Appendix F. 

 Excavated and loaded 20-cubic-yard dump trailers with the treated soils for off-site 
disposal at various regional Subtitle D landfills. 

 Abandoned two monitoring wells in the former lagoon area. 

 Backfilled and restored the Site. 

 Prepared this remedial documentation report for submission to United States 
Environmental Protection Agency (USEPA) Region I. 

1.4 Preparation of Site Work Plan 
A removal action workplan was prepared and submitted to USEPA Region I in January 2000.  
This workplan detailed the methods and protocols under which the soil removal, treatment, 
confirmation sampling activities and disposal would be conducted at the Columbia facility.  
Upon receiving regulatory approval to proceed, work activities commenced on April 10, 2000, 
and were concluded on June 10, 2000.    

1.5 Soil Remediation Contact List 
Table 1 shows the soil remediation contact list that was used during the course of the soil 
remediation, treatment and disposal activities. 

Table 1 
Soil Remediation Contact List 

Consulting Firm: RMT, Inc. 
100 Verdae Blvd. 
Greenville, South Carolina 29607-3825  
(864) 281-0030 
Contact:  Steve Webb  

Analytical Laboratory: Spectrum Analytical, Inc. 
11 Almgren Drive 
Agawam, Massachusetts 01001  
(413) 789-9018 
Contact:  Hanibal C. Tayeh 
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Table 1 
Soil Remediation Contact List 

Managing Contractor: RMT, Inc. 
100 Verdae Blvd. 
Greenville, South Carolina 29607-3825 
(864) 281-0030 
Contact:  James A. Marler / J. Chris Kline 

Treatment Subcontractor: Nu-Way Industrial Services, Inc. 
1741 Calks Ferry Road 
Lexington, South Carolina  29073 
(803) 957-9175 
Contact:  Chris Rabley 

Disposal Contractor: CSI Inc. 
3751 Jennings Road 
Cleveland, OH 44109 
(216) 741-9310 
Contact:  David Weber 

Well Abandonment 
Contractor: 

Connecticut Valley Artesian Well Co. 
58 Bond Street 
East Longmeadow, Massachusetts 01028 
(413) 525-7656 
Contact:  Dave Costello 

MTD Contact: Ed Waddles  
Corporate Environmental Specialist 
MTD Products, Inc. 
PO Box 368022 
Cleveland, OH 44136-9722 
(330) 273-7441 

USEPA Region I Contact: Mr. Frank Battaglia 
Environmental Protection Agency Region I 
1 Congress Street 
Boston, Massachusetts 02114-2023 
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Section 2 
Soil Remediation Activities 

Environmental investigations were performed at key locations of the property in August 1999 
by O’Brien & Gere Engineers, Inc. (OBG).  Refer to Appendix A for the OBG summary of the 
investigations.  The areas investigated include the Fire Pond, the Reflecting Pond, and the 
Former Lagoon Area.  Preliminary results indicated that surface and subsurface soils in these 
three areas exceeded Massachusetts Contingency Plan (MCP) criteria and may require remedial 
measures. 

A treatability study was preformed by RMT regarding the treatment of the impacted soils, 
excavation and staging of the treated material, confirmation sampling, transportation, and 
proper disposal of the treated material at an off-site Subtitle D landfill. 

2.1 Field Investigation 
Field investigation activities included the initial sample collection and analysis of the soils 
during a January 2000 Site visit.  These sample collection activities were performed by RMT 
with assistance from NIS.  Subsequently, a chemical-dose treatability study was conducted by 
RMT technicians in Madison, Wisconsin. 

2.1.1 Initial Sample Collection 
During the January 2000 Site visit, representative samples were collected from three 
areas in the former lagoon area.  These samples were sent to RMT’s Applied Chemistry 
Laboratory in Madison, Wisconsin.  Samples were analyzed for TCLP metals following 
addition of the MTT additive.  Analytical laboratory results from these initial sample 
collections indicated an elevated level of metals present in the soils.  The analytical 
testing results provided by RMT and a sample location map are contained in 
Appendix B.  Based upon these analytical results it was determined that chemical 
treatment was necessary to render the soils non-hazardous. 

2.1.2 Treatability Study 
A representative sample of sufficient quantity of the affected soils collected by RMT was 
shipped to RMT’s Applied Chemistry Laboratory in Madison, Wisconsin.  A treatability 
study was performed on this sample to evaluate and determine the appropriate 
chemical blend and dosage necessary to render the impacted soils non-hazardous.  The 
treatment technology relies upon fixation of heavy metals with a phosphate-based 
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chemical in combination with an alkaline agent (magnesium oxide) to convert heavy 
metals into an environmentally-stable insoluble salt that is suitable for land disposal, 
under both acidic conditions (TCLP) and natural conditions (neutral pH).  The use of 
phosphate and magnesium oxide for treating metals-contaminated materials is covered 
under US Patent No. 50374779.  The blended chemical is available commercially from 
American Minerals, Inc., King of Prussia, Pennsylvania, under the trade name 
Enviroblend®. 

RMT’s treatability study determined that the addition of Enviroblend® at a target dose 
of 6 to 8 percent would adequately stabilize and render the foreign materials non-
hazardous with respect to the characteristic of toxicity.  The results of the treatability 
study are presented in Appendix B. 

2.2 Site Preparation  
Activities for Site preparation included the completion of vendor arrangements, mobilization of 
the project team personnel and equipment, and Site clearing and grubbing.  Further definition 
of these activities is provided below. 

2.2.1 Contracting  
RMT identified all Site activities that would require coordination of subcontractor 
support.  The chemical procurement supplier (American Minerals, Inc.), the on-site 
treatment and excavation subcontractor (Nu-Way Industrial Services, Inc.), the 
analytical laboratory (Spectrum Analytical Inc.), and the disposal contractor (CSI Inc.) 
were all selected prior to mobilization to the Site.  

2.2.2 Mobilization 
Following the selection of the on-site treatment and excavation subcontractor, RMT 
mobilized to the Site in January 2000, to collect soil samples for a treatment study to 
initiate pre-treatment and pre-excavation activities required to efficiently perform the 
work.  On April 10, 2000, mobilization activities were initiated and included the 
following: 

 Subcontractor personnel and equipment mobilization from Columbia, South 
Carolina  

 Designation of temporary treated material staging area 

 Designation of a temporary chemical storage area 

 Clearing and grubbing activities 

 Definition of the work area 
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 Health and safety plan orientation with team members 

2.2.3 Storm Water Control 
Measures were taken to control storm water runon to the Site and runoff from the 
removal area.  Site activities incorporated the following major principles of erosion and 
sedimentation control: 

 Minimize disturbed areas 

 Stabilize and protect disturbed areas as soon as feasible 

 Keep storm water velocities low, where feasible 

 Protect disturbed areas from storm water runoff 

 Retain sediment within the removal area, to the extent feasible 

Stockpiles of treated material were underlain by 6 mil liner and covered with plastic to 
prevent sediment migration from the stockpile location.  Storm water control measures 
were periodically inspected by RMT’s site construction manager throughout the soil 
remediation activities. 

2.3 Soil Treatment and Excavation 
Prior to treatment of impacted soils, RMT implemented the mixing protocol that was 
established for the Site by adding the full target dosage of MTT chemical to a predetermined 
amount of soil.  Soil was mixed and samples were collected every twenty minutes.  Samples 
were sent off site for analysis to verify adequate treatment.  RMT’s site construction manager 
visually verified the lateral and vertical extent of the impacted soils, and the soils were then 
excavated and homogeneously mixed using a track excavator.  The homogeneous mix was then 
stockpiled adjacent to the excavation on lined staging areas in approximate 300-ton piles.  

Stockpiled materials were secured against off-site migration.  The 300-ton piles of treated 
material were sampled, composited, and analyzed for TCLP RCRA 8 metals, inorganics, 
polychlorinated biphenyls (PCBs), volatile organics, pesticides, herbicides, volatiles, and 
semivolatiles for disposal characterization.  Refer to Appendix E for the supporting TCLP 
laboratory analytical results. 

The analytical results were reviewed by RMT’s site construction manager and project manager 
to confirm effective treatment.  After the treated material stockpiles were determined to be non-
hazardous, they were loaded, manifested, and transported to various Subtitle D Landfills 
located in New York State.  A total of 11,505 tons of treated soil material were disposed of from 
the Site.  All of this material came from the former reflecting pond area and the former lagoon 
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areas.  Excavation activities in the fire pond were not performed at this time due to the level of 
the groundwater in this area.  Due to only accomplishing limited excavation in the fire pond at 
MTD’s direction, a 6-mil polyethylene material was placed in the bottom of each excavation 
prior to the area’s being backfilled.  This action was pre-approved by USEPA Region I as a 
means of delineating the bottom of the excavation.  Refer to Appendix D for the special waste 
manifest tracking sheets compiled during the project. 

2.4 Sampling 
Records of sample collections, shipments, and receipt of analytical results were maintained by 
RMT.  

2.4.1 Treated Material 
The treated material, stockpiled in approximate 300-ton piles, was sampled and 
analyzed by the TCLP Resource Conservation and Recovery Act (RCRA) 8 metals test 
for waste profiling purposes.  When the treated material was determined to be non-
hazardous, it was loaded and transported to the approved Subtitle D facilities for proper 
disposal.  Refer to Appendix E for the supporting TCLP laboratory analytical certificates.   

2.4.2 Confirmation Samples 
Following the excavation and treatment activities, confirmation soil samples were 
collected at different locations throughout the project by RMT’s site construction 
manager.  These samples were analyzed for RCRA 8 metals and total metals.  Each 
confirmation sample was collected at the existing soil surface (0-inch to 6-inch depth).  
For soil confirmation sample results refer to Appendix F.   

2.5 Site Restoration 
Following the review of the soil confirmation sample results, the Site was graded to promote 
positive storm water drainage.  Under the direction of MTD, fences were reinstalled and the Site 
was revegetated to include the staging area for backfill in the parking lot and the reflecting 
pond.   
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2.6 Demobilization 
Project team personnel and construction equipment were demobilized from the Site on June 10, 
2000.  The construction equipment was decontaminated prior to exiting the Site.   

2.7 Conclusions 
The objectives of the soil remediation activities (Subsection 1.2 of this report) for Columbia were 
satisfied.  The proper removal, treatment, and disposal of the impacted soils from the Site were 
successfully completed.  Refer to Appendix H for photographic documentation of Site activities. 

2.8 Photographic Documentation 
Throughout the project, photographic documentation was conducted on a daily bases.  
Appendix H contains a compilation of photographs taken during this phase of work. 
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Appendix A 
O’Brien & Gere Engineers, Inc. 

Field Investigation Report 
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Appendix B 
RMT Initial Sample Collection Analytical 

Results and Sample Locations 
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TREATABILITY STUDY REPORT 
COLUMBIA MANUFACTURING COMPANY 

I. Treatability Testing Summary 
A treatability study was performed to determine an effective dose of Enviroblend® for treating 
soil samples LG-2, LG-7 and LG-10.  In the treatability study, RMT created a composite of the 
three samples.  The composite sample was then subjected to the screening TCLP test (see 
Section III).  This screening TCLP test uses the same reagents and liquid/solid ratio as the 
standard TCLP, but uses one-tenth the sample size (10 grams).  In all cases, the samples were 
extracted with the appropriate TCLP solution, as determined using the TCLP pretest procedure.   

Analyses of the TCLP extracts were performed using inductively coupled plasma (ICP) 
spectrometry.  Results of the treatability tests are presented in the following table.  In the 
treatability study, the waste was treated with a range of dosages adequate enough to 
establish treatment levels that could meet the universal treatment standard (UTS) and 
TCLP criteria for each metal of concern. 

Treatability Study Results of Composite Sample 

ENVIROBLEND® DOSE PARAMETER UNITS UTS 
CRITERION 

TCLP  
CRITERION 

UNTREATED 5% 6% 7% 8% 

Arsenic  mg/L 5 5 <0.005 <0.005 0.006 0.0064 0.011 

Barium mg/L 21 100 1.7 0.34 0.22 0.13 0.14 

Cadmium  mg/L 0.11 1 4.5 0.35 0.26 0.11 0.069 

Chromium  mg/L 0.6 5 0.22 0.045 0.051 <0.005 0.02 

Lead  mg/L 0.75 5 2.3 0.0091 <0.005 <0.005 <0.005 

Nickel mg/L 11 - 3.7 2.2 2 1.5 1.2 

Selenium  mg/L 5.7 1 0.025 0.015 <0.01 <0.01 <0.01 

Silver  mg/L 0.14 5 <0.001 <0.001 <0.001 <0.001 <0.001 

Notes: 
A. The use of EnviroBlend® for treating wastes is covered by US Patent 5,037,479.  
B. The screening TCLP test is a modified, scaled-down TCLP leaching test that gives 

results that are similar to those of a standard TCLP test on the waste material. 
C. American Minerals, Inc.’s product “Enviroblend®” in the ground form was used in the 

treatability study. If other products and particle sizes are used, then they should be 
tested to ensure that they provide comparable results. 
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D. The treatability results demonstrate the effect of the treatment on the samples tested. 
Extrapolation of the results to full-scale processing depends on the representativeness of 
the sample used.   

II. Conclusions 
Based on the results of the treatability study, a 5 percent dose of Enviroblend® is adequate to 
treat to TCLP levels for the metals of concern, and an 8 percent dose is adequate to treat to UTS 
levels for the metals of concern. 

III. Screening TCLP Test Procedure 

Background 
RMT uses a screening TCLP test for screening possible treatment chemistries for the 
treatment of hazardous waste.  The modified TCLP procedure uses one-tenth of the 
prescribed sample weight and reagent volume, and uses the same sample preparation 
guidelines and TCLP solutions as prescribed in USEPA Method 1311.  Metals analyses 
are performed using ICP with no digestion or matrix spikes.  The test was designed 
primarily for use in optimizing dosages of treatment chemicals in treatability studies. 

Procedure 

Pretest for Determination of the Appropriate TCLP Extraction Solution 
1. Weigh 5 g of sample into a beaker. 

2. Add 96.5 mL deionized water; cover; stir vigorously for 5 minutes. 

3. Measure pH. 

4. If pH < 5.0, then use extraction solution #1. 

5. If pH > 5.0, then add 3.5 mL 1M HCl, and cover. 

6. Heat, with stirring, to 50oC; maintain the temperature at 50oC for 
10 minutes. 

7. Cool to room temperature. 

8. Measure pH. 

9. If pH < 5.0, then use extraction solution #1.  If pH is greater than or equal to 
5.0, then use extraction solution #2. 
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Leaching Procedure 
1. Run the pretest (above) to determine the appropriate extraction solution, 

unless this is clearly known from prior experience with the waste. 

2. Place 10 g of sample in a 250-mL plastic bottle. 

3. Add 200 mL of the appropriate TCLP extraction solution (from step 1). 

4. Shake on the rotary mixer for 18 + 2 hours. 

5. Filter the sample through a 0.45-micron pore-size filter. 

6. Measure the pH of the filtrate. 

7. Acidify the filtrate to pH < 2 with concentrated nitric acid. 

8. Record the TCLP solution used, the final pH, and the sample number (AC 
number) on the “Screening Test Lab Form;” analyze for the metals of 
interest.   All metals are analyzed using ICP spectroscopy except for 
mercury, which is analyzed using cold vapor atomic absorption 
spectroscopy (CVAA). 

Solution Preparation 
1. TCLP Solution #1. 

Add 11.4 mL glacial acetic acid to 1,000 mL deionized water.  Add 
128.6 mL 1M NaOH to the acetic acid solution, and dilute to 2,000 mL.  
Solution pH should be in the range of 4.95 + 0.05. 

2. TCLP Solution #2. 
Dilute 11.4 mL glacial acetic acid to 2,000 mL with deionized water.  
Solution pH should be in the range of 2.88 + 0.05. 
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Appendix C 
RMT Mixing Protocol for 

Metals-Impacted Material 
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RMT MIXING PROTOCOL FOR 
METALS-IMPACTED MATERIAL 

Overview 
RMT has successfully performed mechanical mixing with excavators, or “bucket” mixing, on 
numerous metals treatment projects.  In an effort to eliminate or reduce variability associated 
with the mixing process, RMT has developed specific mixing protocols for individual projects.  
Using this mixing protocol provides consistent and homogeneous treatment of the 
metals-impacted materials, such as those at the Site.  This protocol has been established as a 
guide to assure that each stockpile of impacted material receives thorough and consistent 
blending of the proper dosage of Enviroblend®.  

Mixing Procedures 

Treatment 
After impacted material has been excavated, RMT will begin treating the stockpile based 
on the dosage required for that particular waste stream.  This dosage is initially based on 
the treatability study performed during the planning phase of the project.  The dosages 
can be continually optimized by taking pre-treatment and post-treatment samples in 
order to determine the best blend and addition of Enviroblend®.   

The treatment of the stockpiles will be performed using sequential dilutions to provide 
uniform chemical distribution and a mixing verification procedure to determine the 
mixing time for each dilution.  Both are discussed below.  Water can be applied to the 
stockpiles during treatment and loadout in order to suppress dust.  Water addition is 
not necessary for the Enviroblend® chemistry to work; therefore, no optimum moisture 
content will need to be determined during treatment. 

The sequential dilution procedure will be performed by adding the target dosage of 
Enviroblend® for an entire stockpile to one half of the stockpile using a front-end loader 
(thus, the average concentration in the half of the pile with chemical will be twice the 
target dosage).  Once the reagent has been placed on one half of the stockpile, a trackhoe 
will begin mixing in the reagent in a methodical manner until that half of the stockpile 
has been completely mixed.  (The amount of time necessary to completely mix the 
reagent throughout half of the stockpile will be determined during the mixing 
verification procedure discussed in the next section.)   
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At this point, the treated half of the stockpile should have twice the target dosage 
determined for treatment.  After the reagent has been thoroughly mixed into one half of 
the stockpile, the trackhoe will begin mixing the treated half into the untreated half of 
the stockpile until the treated material has been thoroughly mixed into the untreated 
portion of the stockpile.  The amount of time necessary to complete this mixing will also 
be determined during the initial mixing verification procedure discussed in the next 
section.  Once this treatment has been completed, RMT will take composite samples 
from throughout the stockpile, homogenize the samples and, if necessary, split the 
samples for independent analysis.   

Initial Mixing Verification Procedure 

Overview 
Based on RMT’s experience with similar sites, the time needed to adequately mix 
material varies based on the type of material, the size of the stockpile, the mixing 
equipment, and the operator.  In order to determine the time necessary to achieve 
adequate mixing of the stockpiles, RMT will use a mixing verification procedure.  This 
procedure will be used to establish adequate mixing, and we expect that doing so will 
require the described testing of the first and/or second stockpile.  The outcome of this 
procedure will determine the time necessary to achieve adequate mixing of each 
dilution.   

Procedure 
RMT will identify untreated test piles for the initial mixing verification procedure.  The 
first stockpile to be treated will be marked in half and the target dosage of 
Enviroblend®, for the entire stockpile, will be placed on the first half to be treated.  The 
Enviroblend® will be methodically mixed into the designated half of the stockpile, using 
a trackhoe.  A series of three time intervals of 20 minutes will be used to evaluate the 
efficiency of mixing on the first half of the stockpile.  At the end of each time interval, six 
discrete samples will be taken from the treated half of the stockpile and analyzed for 
Enviroblend® concentration.  The stockpile will continue to be mixed until all three time 
intervals have elapsed and samples have been taken at the end of each interval.   

At the end of the required treatment time, the trackhoe will switch over to the untreated 
half of the stockpile and will begin mixing the treated half with the untreated half.  
Discrete sampling will occur at the 20-minute time intervals on the combined stockpile 
the same as was performed on the first half.   
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Untreated samples of stockpiled material will be analyzed throughout the project to 
determine a target dosage rate for individual piles.  This variance from the target dosage 
rate will provide a buffer for the variance integral to any mixing process. 

As the samples are analyzed for Enviroblend® concentration, RMT will calculate the 
mean and variance of the six discrete samples from each time interval.  As the mixing 
time increases, the variance between the four samples from each interval should 
decrease.  From this analysis, a mixing time can be determined that will provide a 
90-percent confidence that all of the material is treated to 100 percent of the target 
dosage rate.  Once this time has been established, all stockpiles will be mixed with this 
protocol for the established time period.  An example graph on the following page 
demonstrates this evaluation. 

Using sequential dilutions to provide process control is a common practice in a variety 
of industrial applications, and has been used by RMT on previous, similar lead 
stabilization projects.  The proposed mixing verification procedure is also common, and 
has a solid basis in routine process control statistics.  RMT has not combined the two 
procedures in as formal a manner as is being proposed now, and as such, anticipates 
that adjustments to the approach may be necessary.  Any such adjustments will be 
communicated and approved prior to their incorporation. 
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Appendix D 
Special Waste Manifest Tracking Sheet 
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Appendix E 
Analytical Reports For Treated Materials 
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Appendix F 
Analytical Reports 

For Confirmation Samples 
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Appendix G 
Fire Pond Water Analysis 
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Appendix H 
Photographic Documentation 
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