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The purpose of  this letter is t o  transmit the enclosed Plant 7 Structural Steel 
Decontamination and Recycling Engineering Study Final Report. 

The objective of  this study was to demonstrate a process for decontaminating 761 tons of 
Plant 7 structural steel for unrestricted release to  recycling vendors. Approximately 445 
tons of steel were successfully released for unrestricted reuse by this project. 

Results from the study indicate that structural steel decontamination is a feasible approach 
for the recycling of structural steel. However, further refinement of structural 
dismantlement operations is needed to optimize steel recycling. 

If you have any questions, please contact John Trygier at (513) 648-31 59. 
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1 .O INTRODUCTION 

Plant 7, a seven - story building measuring approximately 80' x 110' x 1 lo', was 
constructed in May 1953 and was the tallest and most visible structure at the FEMP site. 
Plant 7 was used to  convert uranium hexafluoride (UF,) to  uranium tetra fluoride (UF,). 
Production operations were initiated in June 1954 and continued until 1956, after which 
time the Pilot Plant assumed this operation. In 1967, the uranium hexafluoride reduction 
process was declared obsolete and the majority of the process equipment and piping. were 
dismantled and removed. After that time, Plant 7 was used to store equipment, empty 
containers and drums of UF,. 

Under the guidance of Removal Action 19 (RvA 191, Plant 7 Dismantling, included the 
decontamination and dismantlement of Plant 7. The work included gross decontamination 
of Plant 7 using a high-pressure/low-volume spray with a maximum pressure of 1,800 psi 
(pounds per square inch) and minimum discharge capacity of 3.5 gpm., (gallon per minute) 
followed by the application of a lockdown encapsulant (latex paint) in areas of potential 
loose contamination. The lockdown encapsulant was sprayed on in a l-mil thick layer. 

The structural pipe supports, steel tanks, overhead bridge crane and trolley were 
dismantled, downsized using a mechanical shear, torch cut, and loaded in large white metal 
boxes (8-foot x 8-foot x 20-foot top-load containers). The penthouse and elevator shaft 
were dismantled and downsized and loaded into boxes or stacked. 

The structural steel, generated as a result of decontamination and dismantlement of Plant 7, 
was in the form of deck grating, deck plating and structural members. Structural members 
include all I-beams, cross members and purlins. All of the metal was assumed to be primed 
and painted with lead based paint. In general, the contamination levels of the steel ranged 
between 3,000 dpml l00 cm2 to 1,000,000 dpmll00 cmz total activity. Plant 7 processed 
normal and depleted uranium and, as a result, the contamination is not' considered special 
nuclear material. 

For the building frame, three structural steel dismantlement alternatives (mechanical 
tripping, modular dismantlement and controlled detonation) were evaluated for safety. 
Based on enhanced worker safety and increased cost effectiveness, it was proposed to use 
controlled detonation. The controlled detonation dismantlement (felling) of Plant 7 involved 
a specialized steel-cutting method of linear shaped charges to cut structural support 
columns. Column cuts were made and the shaped charges were placed. The first 
detonation attempt resulted in an incomplete felling. The first two floors of the building 
collapsed as planned, the third, fifth and sixth floors did not separate as anticipated and the 
building did not come completely down. Shaped charges were again placed on the fourth, 
fifth and sixth floors to further break apart the weakened structure. The second detonation 
successfully brought the remaining Plant 7 structure to the ground. 

After the implosion on September 17, 1994, the structural steel beams, columns, purlins, 
floor decking and miscellaneous structural members were sheared into sizes which would fit 
into large white metal boxes (LWMB). Two shears were used to cut, and load material into 
the LWMBs. The material was to be sheared to meet an envelope of a box size of 19 foot 
long, 7 feet wide and 7 feet high ( approximate inside dimensions). Most of the steel was 
mangled and twisted due to the felling of the structure and the cutting and shearing 
methods. The material was cut but upon loading initial boxes, the steel ripped or punctured 
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the 12 gauge sided boxes. The box of choice changed to a roll off box (ROB), a 1/4 inch 
thick box with a 21 foot long by 8 foot long by 8 foot side by 5.5 foot height. Eighteen 
LWMBs were filled with structural steel. Seven of the LWMBs were later repackaged into 
roll off boxes due to either damage to the box or overloading of the container. Overloading 
of the containers made it difficult to seal the containers for shipment. In total, 62 roll off 
boxes and 17 LWMBs were packaged. Some of the material loaded included some 
miscellaneous metal and other debris. The shearing operation using a large excavator with a 
100,000 pound La Bounty head and a smaller shear cut the steel into sizes that provided 
the maximum weight that could be placed in the container until it was nearly full. The 
height of the pile after the implosion was about 55 feet. The main structural members were 
welded to the floor plate; therefore, separation of plate and steel was nearly impossible 
without a great deal of cutting by hand. The shearing operation and loading of containers 
were completed on November 18, 1994. 

On January 5, 1995, Alaron Corporation and the Fernald Environmental Restoration 
Management Company (FERMCO) entered into an agreement to subcontract to perform an 
enginnering study for decontamination, processing, radiological monitoring, and unrestricted 
reuse of an estimated 700 tons of low level radioactively contaminated steel, and 
preparation of a final report. 

This subcontract was awarded t o  provide the services to  fulfill the objectives of Removal 
Action Number 19, that were agreed upon between the U.S. Department of Energy (DOE) 
and U.S. Environmental Protection Agency (USEPA) under an Amended Consent Agreement. 
The subcontract was conducted in accordance with DOE'S RvA 19 work plan, Alaron's 
Offsite Processing Work Plan, Health and Safety Plan, Quality Assurance Project Plan, and 
Transportation Plan, other applicable, or relevant and appropriate requirements (ARARs) to 
the extent required by Section 120 and 121 of the Comprehensive Environmental Response, 
Compensaton and Liability Act of ,1980 (CERCLA) and the Superfund Amendments and 
Reauthorization Act of 1986 (SARA) as noted in the subcontract. 

The objective of this Engineering Study was to identify and execute a method for 
processing of the low level radioactively contaminated steel. The demonstration consisted 
of decontamination of the steel for unrestricted reuse, recycling the released material 
through a scrap metal dealer, and processing and disposing of secondary waste. The 
results of the study would be used to demonstrate a processing method that can be 
implemented on a larger scale as remediation of the FEMP. . 

One of the requirements of RvA 19 is to submit a Final Report after final processing of the 
material and dispositioning of the project generated waste. This report fulfills that 
deliverable and provides a synopsis of the work performed by FERMCO and Attachment I 
provides a synopsis of the Alaron scope of work, certifies that the work was performed, 
explains modifications to the subcontract, describes why modifications were necessary, 
describes the successes and problems in completing the project requirements, and provides 
a summary of the volumes of waste and beneficially reused metals. 

2.0 SCOPE OF WORK 

The FERMCO scope of work involved the packaging of the structural steel and oversight of 
the following: transportation; receipt; interim storage; decontamination; processing; 
characterization; radiological monitoring; and recycling of the steel. 
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The Alaron scope of work for this project involved the transportation, receipt, necessary 
interim storage, decontamination, processing, radiological monitoring, and recycling of 700 
tons of radioactively contaminated steel. Additionally, the Alaron scope included the 
processing, packaging, transport, and return of the waste and waste containers to the 
FEMP. 

A modification to Alaron's contract during December, 1995 increased the quantity of steel 
to  be processed from 700 tons to 761 tons to  allow FERMCO to disposition additional steel 
from the Plant 7 decommissioning. 

3.0 SUMMARY OF WORK PERFORMED 

The Plant 7 Steel Decontamination and Recycling project was performed in an eight phase 
effort to allow for the successful completion of the work defined in Section 2.0. The eight 
phases consisted of transportation from the FEMP of the radioactively contaminated steel to 
Alaron's Wampum, PA facility, interim storage of the steel, segregation, processing of 
recyclable components, processing of non-recyclable components, radiological surveys, 
waste disposition and evaluation of the results of the project in a final report. 

3.1 Submittal of Subcontract Deliverables 

In order to perform the Engineering Study in accordance with the subcontract, several 
project deliverables were prepared for review and approval by FERMCO. These deliverables 
consisted of the following: 

Offsite Processing Work Plan 
Health and Safety Plan 
Transportation Plan; and 
Quality Assurance Project Plan 

The Offsite Processing Work Plan provided a description of project integration and 
management, offsite activities, transportation, Alaron facilities, decontamination and free 
release of the materials, and disposition of the waste. 

The Health and Safety Plan described the safe work practices to be used and the 
constraints to be exercised while working. The plan also provided information on the health 
effects and standards for known contaminants, and procedures designed to account for the 
potential for exposure to radioactive contaminants and hazardous materials. 

The Transportation Plan described the requirements and responsibilities for the safe and 
efficient loading and off-site transport of the containers of steel. The purpose of this 
procedure was to establish guidance to properly classify, describe, package, mark, label and 
manifest radioactive materials for transportation to and from the FEMP. All shipments were 
conducted in accordance with the Alaron State o f  Pennsylvania issued radioactive material 
licenses and applicable state and federal regulations. 

The Quality Assurance Project Plan described the Quality Assurance system for controlling 
work performed by Alaron. This document was written as a supplement to the existing 
Alaron Quality Assurance Program document. 
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3.2 Readiness Assessment/QA Surveillances 

After review of the subcontract deliverables, FERMCO performed an audit of the Alaron 
Corporation, Northeast Regional Service Facility, Wampum, PA and Kindrick Trucking 
Company, Harriman, TN facilities to evaluate the preparedness to  transport, receive and 
treat (decontaminate) the Plant 7 steel. The audit identified five findings, three concerns and 
two recommendations. After all audit findings, concerns, and recommendations were 
resolved, FERMCO instructed Alaron to began processing. The audit assured that the 
Alaron facilities were ready to transfer, store, process, free release, and package the 
material and waste. 

FERMCO QA surveillances were performed throughout the project to certify that the waste 
and processing of the material met 'regulatory requirements, to verify subcontract 
requirements and t o  certify that the waste, when packaged, met the FEMP Waste 
Acceptance Criteria. 

3.3 Transportation and Receipt of Plant 7 Steel 

At the Fernald site, FERMCO's Waste Management Representative loaded the containers 
onto Alaron's shipper, Kindrick Trucking, flatbed or drop deck conveyances for shipment to 
Alaron's Northeast Regional Service Facility. All transportation was performed in 
accordance with the project specific Transportation Plan. Alaron's shipping representative 
and FERMCO QA assured that the loads were secured in accordance with tie-down 
instructions in the transportation plan. 

Prior to shipment, all radioactive material was classified for transportation, in order to 
provide for the proper packaging and subsequent labeling, marking, and manifesting. The 
material shipped as depleted uranium and met the Limited Quantity (LQ) criteria. The steel 
was loaded unto the transporters truck by FERMCO. 

See Attachment I, Section 10.0 for further details. 

3.4 Sorting, Cutting and Sizing 

The attached, (Attachment I, Section 11 .O) the Final Report for the FERMCO Metal 
Recycling Treatability Study performed by Alaron Corporation, describes the sorting, cutting 
and sizing methods used to  prepare the structural steel for decontamination. 

3.5 

The attached, (Attachment I, Section 11 .O) the Final Report for the FERMCO Metal 
Recycling Treatability Study performed by Alaron Corporation, describes the processisng 
and decontamination methods used to process the structural steel. 

Processing and Decontamination of Structural Steel 
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3.6 Release for Unrestricted Reuse 

The attached, (Attachment I, Sections 11 .O and 12.0) the Final Report for the FERMCO 
Metal Recycling Treatability Study performed by Alaron Corporation, describes the 
processing and decontamination methods used to process the structural steel. 

3.7 Waste Processing, Treatment and Disposition 

There were 46 roll-off boxes and 13 LWMBs returned to the FEMP with non-recycled 
structural steel (approximate 300 tons). Sixteen roll-off containers were returned empty 
and transferred to the Plant 4 D&D project. The four remaining large metal boxes were 
returned with wood, HEPA filters, compactible trash, and wood and metal, respectively. 
There were also 130 55-gallon drums (approximate 42 tons) returned of secondary waste 
generated from the recycling process. These drums contained spent grit blast material, 
slag, and torit dust. One drum containing oil from the bridge crane was returned (see 
Attachment I I I). 

The drums of grit blast, slag and torit dust were all sampled. The samples were analyzed 
for RCRA metals, percent moisture, Total U, alpha/beta, and % U235. The sampling met 
the Nevada Test Site (NTS) confirmatory sampling requirements. All samples were 
determined to be non-RCRA, low level waste. 

Roll-offs and large metal boxes that were returned with non-recycled structural steel were 
visually inspected for void spaces. Containers that were not relatively full with steel were 
consolidated into other roll-off boxes or were used to top-off already full large metal boxes 
and roll off boxes. The consolidation activities have emptied 27 roll-off boxes for reuse on 
other on-site projects. The remaining boxes containing steel are currently being stored on 
the Plant 1 Pad. The drums of,secondary waste are currently being stored in Plant 6. The 
oil drum is currently in RCRA storage. 

The remaining four large metal boxes are currently staged at Plant 7 pad. The contaminated 
wood pallets will be removed and utilized on-site. The compactible trash will be removed 
and processed through the Supercompactor, if the trash meets the Supercompactor WAC. 
The other two large metal boxes are being stored. 

Currently, the 300 tons of structural steel is being considered for beneficial reuse or on-site 
cell disposal. The small metal boxes generated from the consolidation of the secondary 
waste will be transported and disposed at NTS. The compactible waste will be disposed 
along with other FEMP generated waste at NTS. The other remaining large metal boxes are 
currently being held for disposition in the on-site cell. 

The attached, (Attachment I. Sections 13.0 and 14.0) the Final Report for the FERMCO 
Metal Recycling Treatability Study performed by Alaron Corporation, describes the waste 
processing and dispositioning of waste streams generated as a result of processing the 
structural steel. 
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4.0 Material Balance and Waste Tracking Inventory 

The attached, (Attachment I, Sections 14.0 and 15.0) the Final Report for the FERMCO 
Metal Recycling Treatability Study performed by Alaron Corporation, describes the material 
balance and waste tracking inventory the structural steel and the waste streams generated 
as a result of processing the structural steel. 

5.0 LESSONS LEARNED 

Reinforced LWMBs are a less suitable alternative to packaging in roll off boxes. If the 
subcontractor is loading boxes, provide oversight by site personnel of loading to  ensure care 
is taken while loading. Less jagged, straighter material would have filled less’boxes and 
been a more accurate representation of the bulking factors originally used for the project. 
Have specific material criteria before containers are loaded so that the material being 
studied can be hand selected during loading. This would have allowed less containers and 
less transportation. 

In support of implosion technology, implosion reduces risk to DOE for safety reasons 
overall, for cost and schedule objectives as well. Implosion reduces exposure to workers 
cutting structural steel at high altitudes, reduces risks associated with rigging material from 
high altitudes and finally eliminates the disassembly and man handling of material using 
conventional methods which might lead to  first aid and recordables. 58% of the material 
was recycled. In order to recycle the remaining 42% shearing or torch cutting was required 
and the cost of additional shearing/ torch cutting would be considerably higher in a non- 
competitive mode of pricing. The extra scope of shearinghorch cutting could also impact 
the schedule. Better material cutting and shearing methods would aid in the elimination of 
twisted, smashed and bent steel. 

See Attachment I for lessons learned by ALARON. 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

This engineering study has been a success for DOE, FERMCO, and Alaron by 
demonstrating technology that can be implemented on a larger scale as remediation of the 
FEMP. The total cost for Decontamination and Recycling of the Plant 7 Structural Steel is 
$2,446,275, the cost per pound is $1.61, and the cost per cubic foot was $787.57. The 
salvage value of the structural steel was $28,417.33 (889,270 pound). 

A cost analysis is enclosed as Attachment II. All structural steel which could be processed 
that was in the scope of Alaron’s work (98%) was released for unrestricted reuse. 
Hazardous waste was not generated as a result of the processing. It is currently estimated 
that there is 15,000 tons of structural steel that will be generated during D&D at the FEMP. 
The lessons learned in this study will be beneficial to the FEMP in future recycling efforts. 
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ALARON Corporation is a corrprehsrve nudea r  and environmental remediation 
company vhich maintains a fixed base faality located in vestern Peiinsyivania that is 
regulated and licensed by the N u d e a r  Regulatory Cormrssion (NRC). AlARON has 
been perfom'ng decontarrjnation and waste processing SeM'ces at the M e m  
Pennsylvania faality since 1986. 

This report indudes a synopsis of work that was performed by W O N  Corpomon 
on behalf of FERMCO in accordance Gth contract nu* 95PsoO1025. Throughout 
the work perforrned, modifications to the original plan were made. These changes are 
described in the projed activities and Mere applicable, "lessons learned" resulting 
from these mdifications are induded in italics. Challenges and successes are 
described in t h e s e  lessons learned segments. 

As part of this report, a sumnary of the progression of the projed is provided in table 
form. Summary reports are induded showing the disposition of the material received 
and the ?Naste generated from processing. 

The requiremnts for information gathered throughout this project wre expliatly 
defined by FERMCO at the onset of our working rdationship. Treatability Study 
requirements were incorporated into ALARONs procedures to assure the information 
was gathered. Speufically, wights and volumes wre measured throughout each 
processing step in an effort to monitor waste generation versus decontamnated 
material. 

Performance data reports are also attached as part of this report h i c h  s u m r i z e s  
the projed results. 

2.0 HISTORY 

In early 1994, FERMCO issued a request for proposal to recyde an estimated 700 
tons of 'contaninated structural steel produced during the dismantling of Plant 7 
located at the Fernald, Ohio site. This recyding effort is part of a treatability study to 
determine the recydability of this material type. The study was to indude information 
regarding the amount of metal that auld be recydd versus the amount of waste 
p r o d u d  through the damtanination process. Several decontamination and 
recycling companies subnutted proposals to perform this work. 

On December 22, 1994, ALARON Corporation was given f o m l  notification of the 
award of the contract to perform recyding of 700 tons of contarrinated structural steel 
to be generated from the demolition of Plant 7. The objedive of this contract was to 
perform work according to treatability study guidelines in an effort to determine the 
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feasibility of decontamnating and recyding stmctural steel corrponents versus burial 
of this matenai as waste. 

The metal c h m  for the study consisted of the structural steel corrponents of Plant 7 
induding I-beam, d w a t i n g ,  W a n n e l s ,  angle iron and bridge crane metals. The 
structural membefs had been painted with a lead-based paint approximately 8 rrils 
thick during its original construction prior to perfoming any radioactive operations in 
the building. As part of the demolition, the building was washed with high-pressure 
water to r m v e  gross loose contamination. Following the wsh, the steel was coated 
with a latex paint about 0.5 mls thick to ' K f  the remaining loose contamination and 
reduced the potential spread of contamnation during demolition. 

FERMCO provided a "Sumrrary of Contamination Surveys on Plant 7 Structural Steel" 
as part of the Request for Proposal (RFP) WC97686. The infomation contained in 
the sumnary follows: 

Radiological contamination surveys were performed on Plant 7 structural 
material for removable and fixed-plus removable contamination prior to and post 
decontamination / lockdown efforts. Process knowledge information indicates 
only natural and deplcted uranium to have bcen introduced to this building. 
.Additionally, rcpresentativc swipe samples have been submitted to the analytical 
lab for quantitative isotopic analysis (U-235) to support the process knowledge 
information. Reported results show no concentrations above natural enrichment 
(0.71%). 

Initial contamination surveys obtained From floors, ductwork, piping, beams / 
angle iron and other miscellaneous surfaces reported reniovable contaniination 
levels of: 450 dpm / 100 cm' alpha (average) with a maximum of 2879 dprn I 100 
crn' and ,  530 dprn / 100 cm' beta I gamma (average) with a maimurn of 19,666 
dprn i 100 cm'. Direct frisk (total fised plus removable) for beta I gamma 
reported aierages of : 457,500 dpm on floor surfaces and 47,255 dprn on all 
other surfaces with a maximum of 1,000,000 dpm. 

Post decontamination I lockdown surveys reported average removable 
contamination levels have been reduced to: 60 dprn / 100 cm' alpha and, 124 
dpm i 100 cm' beta / gamma. Direct frisk (total rLxed plus removable) reported 
results that are essentially unchanged from the initial assessment. 

In order to provide the most cost effective, turnkey recyding setvices available, 
W O N  employs a systematic decontamination sequence which maximizes 
decontamination effectiveness and, at the same time, ninimjzes overall secondary 
waste generation. The processing Sequence emphasizes the following: 
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Mininizing processing costs by copetent up-front planning and mtterial 

Focusing the major portion of decontamnation efforts on the removal of 

sorting to ensure that each structural corrponent enters and proceeds 
through the process trairi in the most effiaent sequence p i b l e .  

lead-based paint from the metal surface. Since mst of the 
contamination is assodated with the paint, effective removal of this 
coating is required to freerelease the rqor  portion of the contaninated 
metal. 

deantarination technologies proven effective in sirrPlar applications. 

materials and wastes at ALARONs faality by dedicating decontmktion 
processes to F E W  material. 

art demntam'nation technologies proven in sinilar applications. 

b 

0 Minimizing costs assodated wth matenal survey by employing 

Segregation of FERMCO's material and associated wastes from ali other 

Avoiding the generation of hazardous. wastes by employing stateof-the- 

The A M O N  decontamnation process was designed to remove the painted surfaces 
of steel with an abrasive media, to capture the contambated lead-based paint and 
there by decontaminate the steel. An abrasive blast desczrler unit was designed and 
installed at W O N s  Northeast Regional Service Faality to perform this 
decontamination process. The descaler was the heart of a comprehensive process 
that includes sorting and segregating on-spec metal from off-spec metal and size 
reducing metal to fit the descaler inlet opening of approximately W'h x 24%. Metal 
passes through the descaler on a conveyor system that fonvards the dmntaninated 
steel to the survey area h e r e  qualified techniaans survey 100% of the surface area 
for free-release. Released material is then placed in a scrap dumpster and transferred 
to a scrapyard for unrestricted reuse. 

3.0 SCOPE OF WOW 

The original scope of work involved the transportation, receipt, necessary interim 
storage, decontamination, processing, radiological mnitoring, and recyding or 
beneficial reuse of about 700 tons of radioactively contarinated steel. Speafic 
recycle / reuse requirements w r e  to recyde the metal for unrestricted reuse or 
beneficial restricted reuse of the metal such as fabricating containers from 
homogeneously contaminated steel. The scope induded dmmentation and 
preparation of a final report for use in the FERMCO Treatability Studies. Additionally, 
the scope included the processing, characterization, padeging, transport, and final 
disposition of secondary waste. 

The revised scope of this project involved truck transport of approximately 761 tons of 
contaminated structural steel from the Femald Environmental Management Projed 
(FEMP) to AVViONs facility in Wampum, PA The steel was then decontam'nated 
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radiologically by ALARON and sumeyed and released for unrestn'cted reuse. Steel 
released for unrestricted reuse was delivered to a local saapyard for myding. Off- 
speafication metal and waste was shipped back to the FEPP 

4.0 s w s t s  O F W r w K P ~ ~  

The project was identified a s  a treatability study for detwning the feasibility of 
recyding contanhated stmdural steel for unrestricted reuse. Approximately 761 
tons of material was received at ALARON and sorted for decontamination. The m a l  
was p r d  for decontam'nation, decontaminated by using a amtinuous feed 
abrasive blast machine (see Photo 1, in Appendix 1) to remove the painted surfaces, 
and then surveyed for radiological release. The released metal was sent to a scrap 
yard for unrestricted reuse in the private M o r .  

The following diagrams 4.1 and 4.2 illustrate the p r q e d d  flowpath of material in the 
decontarnnation process and the actual path taken to W r r i z e  recyding based on 
the condition of the mten'al received: 

[This space intentionally left blank] 
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5.0 THE TEAMt 
An alignment m t i n g  was held wth FERMCO and ALARON representatives b&ea 
January 4 4 ,  1% to identfy the full scope of work, the progress xhedule, and to 
develop a wriung team relationship between those directly involved urith the project 
This team concept contributed greatly to the project's success. 

The team concept was also part of AlARONS processing strategy to optirrize worker 
performance. A dedicated team of wrkers was assigned to the projed from the 
project's beginning through completion. The core of the team consisted of 19 workers, 
including supervisors, divided into three &hour shfis. Work was performd 24 hours 
per day, 5 days per  week. Workers wre trained to perform their job functions and 
were supervised in a continual basis. Productivity increased by using a dedicated 
team because vmrkers improved on repetitive tasks. 

Part of the team F E W 0  Quality Assurance @.A)., visited the W O N  faality on 
01/26/95 in preparation for perfomng a readiness assessment audit. The site tour 
provided an opportunity to explain the processes so that F E W  Quality Assurance 
@.A) personnel could prepare for the audit s&eduled on 03/15/95. Material tradung 
and segregation for the FERMCO Project mterial was the main focus area. AlARCN 
proved to have acceptable handling and tradong procedures. 

The readiness assessment audit was performed March 15-17. All adion items 
regarding readiness wre address& and completed prior to perforring work at 

J W O N .  

Training to Nevada Test Site (NTS) requirements, NO-325, was performxi by 
FERMCOs QA Waste Certification group on March 28. 1995 for AlARON's faality 
personnel involved with any asp& of the projed. This training made the employees 
knowledgeable of the strict waste acceptance criteria (WAC) requirements for waste 
acceptance at the Nevada Test Site. The training was performed in the event that 
waste was shipped directly from ALARON to NTS. However, approval was given to 
have waste returned to the  FEMP for detemination of the most appropriate final 
disposition. 



6.0 

Start Date 

A project schedule was developed identrfying key rnlestone dates for the project. Key 
tasks of the baseline schedule are shown in Table 6.1. 

End Date Event 

Table 6.1 
Baseline 

03/06/95 03W95 FERMCO to perform N O 3 2 5  Training at -ON 

0510 1 195 05/19/95 W O N  training of projed personnel 

05/22/95 11/19/95 Stage 1 processing (RCRA) cyde 

- 

10/30/95 

7/17/95 

11 01/09/95 1 OZ0395 

02/03/95 C I E  

11/20/95 

12/14/95 

Stage 2 processing R m r k  cyde 

Shipments from AlARON to the FEMP of empty 
mntainers, off-speafmtion matenal and waste 

W O N  to prepare and s u h t  deliverable plans 
and procedures 

10/31/95 I 10/31/95 

FERMCO to review and approve plans and 
procedures 

Submit draft of final report to FuiMco 

FERMCO to perform readiness assessment audit at 
AIARON 

' 11 03/14/95 I 05112/95 1 Shippinq of containers from F E N 0  to AL4RON 

11 05/22/95 1 11Q0195 Free release survey of deconned metal 

11 11/01/95 I 12/22/95 PreDare and subm't final report to FERMCO 



' .  

Start Date 

0 1 /05/95 

03/27/95 

05/22/95 

0711 7/95 

As the scope of work changed, the schedule was modrfied to keep the prqed within 
the overall original schedule time ham. Few changes w e  made to the schedule 
wth the exception of the changes made in processing. Chem'cal decon and spinblast 
methods that made up part of the stage 1 decon process WE not used because of 
the effectiveness of descaler unit. Even with the additional w g h t  received and the 
large amount of off-specrfication material, the prqed was completed on schedule. 

End Date Event 

05/22/95 Project preparation 

05/03/95 

10/26195 Matenal processing 

11/16/95 

Transport contaminated material to AlARON 

Return off-spec metal and waste 

A brief sumnary of general project events is shown in Table 6.2. 

I 
L 

1 
I 

Date Event 

12/22194 

01/03/95 

01/05/95 

02/03/95 

03/27/95 

03/28/95 Personnel training begins 

04/24/95 

05/03/95 

05/22/95 Decontamination process begins 

07/10/95 

07/17/95 

ALARON notified of Award of Recyding project 

Al ignmt meeting betwen F E W  team and AlARON team 

Contract No. 95PSOO1025 signed Ath AIARON to perform the 
work 
Submttal of deliverable documents by ALARON 
Began shipments of contaninated steel from the FEMP 

F E W 0  perfoms Readiness Assessment Audit 

Last of 79 shipments from the FEMP completed 

TCLP sampling and analysis performed by FERMCO on waste 

Initiated the return of 16 empty containers back to the FEMP 

Table 6.3 
SUNIM4RY PROGRESS TAB€ 
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r I 07/28/95 
07/31/95 

08/16/95 1 waste 

08/3/95 
09/18/95 
10/02/95 
10/16/95 
10/20/95 
10/26/95 
10/31/95 

Identified large quantity of off-spec material affecting recyde rate 

Modified operations to m i m z e  recyding of off-spec mterial 

TCLP results show that process d o e s  not produce a hazardous 

I Meeting held at the FEMP to detenrine project “path forward“ 

Returned 16 containers of off-spec material to FERMCO 

Returned 16 containers of off-spec material to FERMCO 

Returned 16 containers of off-spec material to FERMCO 

Completed processing materials from Roll-offs and Toploaders 

Completed processing of all mterials and began dean of area 

I Return 11 containers of off-spec material to FERMCO 
~ 

Dexn of area complete and released from FERMCO projed 
status 

11 11/03/95 I 
11 11/13/95 1 Ship remaining 4 containers and waste . 

11/16/95 1 Projed complete 

11/30/95 I M O N  submits a draft of the final report 

11 12/22/95 I Final report submitted to F E W  

7.0 SAFER 

From the beginning and throughout the project, safety was the number one priority. A 
projed specrfic Health and Safety Plan was followed which was a key to the safe 
performance during the project. 

Low radioactive contarrination levels minindzed radiological amcerns during the 
projed. The project did howver, present many challenges ranging from ergonom’cs 
to lead exposure. The dedicated efforts of the projed team members in meeting these 
challenges, and in ensuring a safe workplace, are reflected by the fad that only one 
(1) OSHA recordable inadent occurred during the entire projed. Considering the 
enomus amount of material handling required over the course of the project, the 
overall project safety performance dearly represents an exemplary record for 
decontamination activities. M e n  the decision to implement torch cutting was made, a 
lead compliance and sun/eillance program induding respiratory protection measures, 
was initiated. Engineering and administrative controls helped to maintain wrker‘s 
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blood lead levels belw adion lim’ts as confirmed by adual blocd test analyses. In 
spite of demanding produdion schedules, wrker health and safety conditions WE 
never ccmpromised, This was illustrated by the medical sutveillance results verrtij~ng 
that these controls prevented personnel from being exposed to contaninants above 
OSHA pemrssible limits. The success of this prqed illustrates that successkrl 
production operations can be amduded safely. 

Tab& 7.1 
I 

SCOPE Entire Manufacturing Fabricated 
W O N  Structural Metal 
Faality Products” 
1995 

Employee Hours Worked 193ooo 

Average Nurrber of 80 
Employees 

Lost Workday Cases 1 

Lost Workdays 15 

Restnded Workday Cases 3 

Restnded Workdays 87 

Lost Tine Frequency 1 .o 5.4 7.3 
Total Recordable Cases 14 

(Cased100 man-years) 

Lost Tme Severity (Lost 15.5 124.6 157.6 
Daydl 00 man-years 

(Cases/100 man-years 
Recordable Frequency 14.5 12.5 17.8 

ALARON had the following inadent statistics in 1%. The single lost time accident 
was a back injury 06/19/95 on second shift. T w  employees wrlong on the FERMCO 
project picked up a piece of decontarrinated steel (later wighed at 64 pounds) to 
move it for free release survey. One of the employees expen’enced back pains and 
was sent to the local hospital for inmediate treatment. He trised 15 days of work 
and was restricted from lifting an additional 47 days. This was the only OSHA- 
recordable injury on the FERMCO project. Table 7.1 shows M O N S  inadent rate 
statistics compared to similar industries. 
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a Source of statistics is 1992 Annual Suwey of Occupational Injuries and Illnesses 
conducted by the Bureau of Labor Statistics, U.S. Department of Labor (as reported in 
Amdent Fads 1394 Edition, National Safety Counal, 1994, Itasca, IL) 

F E W 0  Q.A performed continuous surveillances during the first month of 
pressing until confidence was established to perform only penodic surveillances. 

W O N s  QA monitoring was perfomsed as outlined in the project QA plan and 
consisted of inspections performed daily by its QC Inspectors, supplmnted by the 
Quality Speclalist's weddy inspedions, and the QA Manager's monthly assessment. 
This proved to be highly successful in providing the quality oversight necessaiy for this 
project. ALARONs quality inspections identified only four ninor nonconfomnces 
(NCRs) during the project. These consisted of: tvw (2) drums failing incoring receipt 
inspections prior to their use ,  one (1) item failing survey overcheck for an inaccessible 

-area prior to freerelease (after removing the inaccessible area the item was 
acceptable for release), and one (1) inadent of broken tamper seals on containers in 
storage. The broken tamper seals resul ted from tvm containers that wre stationed 
very close together. Personnel mving between the containers inadvertently "brushed" 
against tamper seals and consequently broke seal on adjacent containers. To venfy 
that the containers wre not-tampered with, each was rewighed and corrQared to the 
receipt wight. The conclusion was that there was no t awr ing  with the container 
contents. 

Documentation and procedural con@iance wre virtually flavdess over the course of 
the project. Comnitrnents by the project manager, supervisors, and workers, helped 
to ensure that quality requirements wre strictly maintained at the highest levels. 

9.0 PROCEDURES 

As required by the contract, ALARON subritted plans and procedures to FERMCO for 
approval on February 3, 1995. The Transportation plan was the first to be approved. 
Approval of this procedure occurred on March 24, 1995 in time to proceed with 
shipping of the containers from the FEMP on March 27, 1995. The Project Work Plan, 
Health & Safety Plan, QA Plan, Operation & Maintenance Plan and applicable 
W O N  standard operating procedures were approved prior to the start of 
decontamination operations in conjunction with the readiness assessrent 
documentation. 

The speufic plans AIARON issued for this project are shown in Table 9.1 



T i  Date Procedure N m r  Revision 
RSF-OP-235 F E W 0  

Transportation 
Plan 

1 111 a95 3 

RSF-OP-236 031 3/95 1 FERMCO Metals 
Recy d i ng 
Operations and 
Maintenance Plan 

RSF-OP-237 03/23/95 0 F E W 0  Metals 
Recyding Project 
Workplan 

FERMCO Metals 
Recycling Health 
and Safety Plan 

03/23/95 RSF-I H-304 0 

FERMCO Metals 
Recycling Quality 
Assurane Project 
Plan 

031 9/95 RSF-QA-110 2 

Operations at -ON are perfomed according to a Written set of operating 
procedures. In addition to these procedures, some specific procedures that affected 
the project directly are noted in Table 9.2. 

Table 9.2 

T i  I Dab? Revision PmedwNunber 

RSF-OP-214 05/01 I95 2 HEPA Vacuums 
Operations and 
Maintenance 

RSF-OP-238 Operating 
Procedure for the 
BCP Continuous 
Feed Descaler 

05/09/% 0 

Wl-AFi-o295C)21 FERMCO Metal 
Recycling Process 
Control 

03191% 2 



W-AR-0795028 071 1 4/95 Empty Package 
Shipments to 
FERMCO 

0 

10.0 

The containers were padtaged and loaded onto trudts by F E W .  A trained 
W O N  shipper was present at the Femald site for the inspection of the shipments 
and shipping documentation and to sign for the transfer of material from FERMCO to 
W O N .  

Transport of containers from the FEMP to ALARON was performed using trucks with 
singledrop trailers hauled by a qualified, QA approved carrier. Kindrick Trudung was 
the approved carner subcontraded by ALARON to perform this Service. 

Seventy-nine single container shipments were required to transfer the 761 tons of 
metal to AlARON's facility. The number of shipments per day was increased from the 
initial rate of 2 to 4 per day after the first two weeks of shipping to expedite the 
shipping and to optimize tmck capacities. 

Transportation began on Mar& 27, 1995 and due to the shipplng schedule 
acceleration was completed on May 3, 1995, seven days ahead of schedule. A total 
of seventy-nine containers in seventy-nine Limited Quantity shipments were 
transported to ALARON during this period without inadent. 

The containers wre of two styles. One style was a roll-off type box that had a payload 
volume of 887 ft3 and a tare wight of 8950 Ibs. This box was of all metal construction 
except for the roof vhich consisted of a heavy PVC taip material. The other.style was 
a toploading white metal box Ath a bolt on lid of all metal construction. This box had 
a payload volume of 971 and a tare wight of 7050 Ibs. 

Upon receipt at AIARON, all containers wre weighed to verrfy manifested wights. 
Wigh t  discrepancies were noted. Because some of the dfferences w e  significant, 
W O N  purchased and installed a new platform scale which was calibrated to 
national standards. Containers were re-wighed at W O N  to confirm actual wights 
before processing. Reweighing was also perfommi at FERMCO to minimize the 
wigh t  discrepanaes. W O N  confirmed the total wight of material received to be 
1,522,560 Ibs. or 761 tons. Receipt inspections identified mnor rips and tears in t a p  
and minor holes in some of the containers. It is believed that the holes were caused 
by sharp edges of the metal that shifted during transport. 



After receipt surveys and inspections were p e r f o m ,  the containers w e  placed in 
an interim outside gravel storage area until they =re retrieved for processing. 

Lesscrzs mmed (7) caution should be used Men packaging the containen to 
prevent sharp e@es of the metal from coming in contact with the outer parts of the 
container as much as pradid. h i n g  the boxes ~ t h  piywmd or using' heavier 
construction materials for the manufacturing of the box wuld alleviate this problem 
(2) determine the maximum number of shipments per day that is possible to make the 
best utilization of resoums. In this case, 4 shipments per day w s  pmctical and 
efficient. 

Primary waste was returned to the FEMP in the original roll-off and top-loading 
containers. Shipping schedules w r e  established to return the containers as quiddy 
as possible afler processing so that they could be put to another use by FERMCO. 
Containers returned were loaded and shipped on flatbed trailers. Because of the 
reduced weight of the containers (free-released metal was removed) h containers 
were shipped on each flatbed for m s t  of the loads. Return of the 79 FERMCO boxes 
was achieved with only 40 return shipments. Secondary waste such as the used 
blast media, paint chips and dust bere packaged in 55 gallon steel drums and banded 
on pallets for return. Tertiary waste such as cornpadable waste and filters w r e  
returned to FERMCO in top-load boxes tohake effective use of empty container 
space. This reduced the need for additional containers and maximized the 
transportation effiaency. 

Incidental outaf-scope mterials found in containers during processing such as wd, 
rubber, insulation, and lead were placed back into the containers with the off- 
specification metals for return to the FEMP. FERMCO requested that W O N  not 
load the secondary waste dmms being shipped back to the FEMP into topload Mite 
metal b x e s  due to difficulties in unloading the drums if shipped in this manner. At 
FERMCOs request, the drums were shipped in a dosed van trailer. Additional 
transportation costs were incurred to accomnodate this change since flatbed 
shipments could not be maximized. 

11 .O WERIAL PROCESSING 

Outing the prqob planning for the project, processing was separated into nine phases 
numbered 1 through 9. Phase 1 was to r m v e  the container from the interim storage 
area and stage it in the processing area. Phase 1 operations w r e  performed as 
planned. Phase 2 was to sort the material and prepare it for decontarrination. Phase 
2 involved M a n i c a l  and thermal artting methods. In Phase 2, slag was generated 
and metal that was off speufication was sorted out as primary waste. Phase 2 
operations w r e  later modified to indude extensive torchcutting because of the large 
volume of badly damaged, off-specification metal. 



Phase 3 \xis the paint removal phase. This was to indude sevaal techniques for 
removing all painted surfaces of the metal. The prirrrary method for paint removal was 
the use of a continuous feed descaler abrasive blast unit (CFD). Other methods 
included a second large volume abrasive blast unit called the SpinMast unit, needle 
scaling, vacublasting, mchanical paint strippers, scrapers, and sandpaper. Only the 
descaler was needed to perform the paint rmvaVdecontamnation. 

It was in Phase 3 h e r e  there was the potential to produce RCRA waste from the 
removal and capture of the lead-based paint. Analysis of the waste produced 
concluded that the waste was non-hazardous. 

Phase 4 was the survey phase at Mid7 point the decontarninated metal was 
monitored for contamhation. This phase included any material that was rewrked 
through the process. Paint-free (decontarnnated) surfaces w r e  consistently k l o w  
the contamination release levels. 

Phase 5 operations involved preparing rqeded mta l  (that which was not successfully 
decontamtnated in Phase 3) for a second dean effort utilizing preparation steps 
similar to Phase 2. 

In Phase 6 material that had the paint removed but was still contaminated was to be 
decontaminated in the Spinblast unit. Since the metal entering this phase was paint- 
free, no RCRA waste would be generated. This phase was not required once it was 
determined that metal that was paint-free was successfully decontaminated. 

The purpose of Phase 7 was similar to Phase 6 in that maten'al in this phase was 
paint-free. The Phase 7 process howver involved chemically decontaminating 
rejected metal. It was suspected that this phase would be needed to d w l a t e  
material since it was ALAR0N.s experiene that flooring mtenal is usually exposed to 
anditions that embed contamination deep into the surface of the metal. Throughout 
the project, this was found to be true for the deckplate metal. However, rework was 
successfully performed for most of the rqeded deckplate by rewrking it through the 
CFD abrasive blast unit. 

Phase 8 was a rework step to mechanically decontarrjnate small areas on large 
pieces that were deconta~nated except for discrete areas of contamhation. 
Typically, decontamination methods used here are grinding, sand paper, or scraping. 

finally, Phase 9 was the phase where waste produced was prepared (sampled and 
analyzed) packaged and shipped. 

Approval to begin processing was granted by FERMCO on May 19, 1995. On May 
22, 1995. W O N  began decontaminating the Plant 7 structural steel. The first w?ek 
and a half of operations progressed slowr than scheduled due to modfications and 
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adjustments needed in the processing equipment. Curing the removal of the lead 
based paint from the steel, higher than estimated lead particulate levels w r e  
expenenced. The generation of lead airborne partides abve the penrisible 
exposure limit (PEL) for an 8 hour time wighted average (7WA) resulted in the 
irqhmntation of more stringent admnistrative, enginmng and wrker health and 
safety controls. 

Once these controls w r e  irrrplemented, airborne lead levels dropped well k l o w  the 
adion levels and consequently, the lead program controls w e  lifted. Engineering 
modifications to the descaler unit w r e  required to prevent bent and oddly shaped 
metal from lodging in the descaler unit processing area. Metal successfully processed 
through the paint removal phase was subsequently torch cut to r m v e  inaccessible 
areas and then successfully released for unrestricted reuse. Only about 1% by wight 
of metal processed through the descaler was rejected from free release. The majority 
of rejected pieces w r e  deddplating mterial. 

Most of the material received did not conform to the original material speclfications set 
forth in F E W O s  request for proposal (RFP). This out-of-spfication material 
causzd significant problems in processing due to the high percentage of inaccessible 
surfaces and the generally poor condition of the metal. As shown in Photo 2, 
Appendix 1, a large proportion of the metal was bent, m s h e d  and b s t e d .  
Prmssing methods for achieving maximum recyding were developed. Thermal 
cutting methods were used in place of mechanical cutting to improve both 
effectiveness and efflaency. Torch cutting proved to be most effective and efficient. 
Houever, torch cutting did result in elevated lead exposure levels (above the PEL) in 
the \mrk area. Consequently, AL4RONs lead compliance program was put into 
effect. Howver, extensive torch cutting was required to rrraximize recycling. 

Smil pieces cut from larger sections w r e  staged for processing in ALARON's 
Spinblast unit. Metals staged for this unit were later suaxssfully decontaminated 
through the descaler Vvith a hnor engineering modification. This effort reduced the 
amount of blast media and handling time that w u l d  have been required if the 
Spinblast unit had been utilized. 

Metal staged for chenical decontamination (deck plate) was also decontaminated 
using the descaler. This contributed to further waste redudion by eliminating chemical 
decontamination secondaFy waste. The amount of metal that would have been 
chermcally decontaminated was 21,570 Ibs. or about 114"' of the expeded load for the 
process. All decontamination processing efforts conduded on October 26, 1995. 

Lssms ieamed. The mosf important lesson learned is that if recycling of metal is a 
goal during building demlition, then implosion is not the mt desirable methd for 
bringing a building to the ground. It may appear on the surface to be the most cost 
effective and safest, but a comparative mi and safety analysis of various methods 
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should be performed on each sfrudure so an educated defemination of the most 
suitable method for building take-down can be made. 

Sample 
Category 

& 

Breathing Zone 
samples> LLD 

Processing off-specfication material required engineen’ng and admnistmtive c h w  
to adapt the p m s s  to the amdition of the metal received. A better approach w l d  
have been to incorporate decontamnation process requiremnts into the initial building 
demolition and dismantlement plans and p t - m d u ~ s .  Severely bending, bst ing and 
smashing the steel caused the mst dficulty in achieving a higher mte of w e .  
However, it was shorn that even in the mrst condition, it is still possible to recyde 
the steel but additional time and funding wu ld  be required. A totally integmted plan 
and proceciu~ based on final w s t e  disposition and myd ing  requirements is required 
to improve the economics of f u t w  building dismantlement pmjecfs of this fpe. 

No. Of Total 7wA alpha Mean alpha Max. DAC 
sampl sampli air conc, air conc, alpha Fraction: 
es ng mCl/mL mci/ml air 

hours (& std. dev) m c ,  W A  
Max. 

mCi/mL 

97 549 3.3E-12 2.7E-12 2.4E-11 1% 8% 
(1 ~4.4E-12)  

12.0 RADlotoGlCAL CONMTlONS 

Radioactive ccntamination levels on the material as received were minimal. A curjory 
survey of the materials in each container was performed upon receipt; the tarp (or lid) 
was removed to pemt  a spot check of fixed and removable levels of the topmost 
items. Loose (removable) contanination levels were consistently less than 100 
dpnV100 
contamination. One roll-off was found to contain material with up to 1,ooO dpnd100 
cd of removable alpha contamination; all others w r e  c 100 dpd100 cd alpha. 
Fixed contamnation levels of up to 30,OOO dpd100 c d  alpha were identified. 
Contamnation control was easily maintained by capturing the paint chips removed 
from the steel during processing. 

alpha which is below the AlARON release limit for removable 

A total of 886 containment air quality and breathing zone air samples w r e  colleded 
during the Nay through November project. General air quality samples w r e  colleded 
using a continuous air monitor and/or fixed station sampler. Lapel air samplers w m  
by operations personnel w r e  utilized to assess breathing zone air concentrations. All 
samples were counted for alpha and beta activity, using a bench-top scaler. Results 
and s u m r y  statistics (gross alpha) are tabulated below in Table 12.1. 
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All Breathing 392 2293 3.73E-12 3.8E-12 
Zone saples (( 1 ~3.3E-12)  

collected 

General Area I 219 1951 3.OE-13 4.5E-13 
sanyles> LLD (1 ~7.3E-13)  

All General 494 4369 1.97E-13 3.4E-13 
Area samples (1 ~5.7E-13) 

collected 
1 - 

A b r n e  contarination producing operations such as abrasive blasting and 
torchcutting were p e r f o h  in a downdraft crossflow HEPA ventilated containment to 
control the airborne exposure to workers. 

2.8E-11 1% Y!o 

8.5E-12 0.1% 3% 

8.5E-12 3% 
0.1% 

Decontaminated metal was subjected to a radiological survey of 100% of the surface 
area of each item. Metal that qualified for freerelease was shipped to a scrapyard for 
unrestricted reuse (see Photo 3 in Appendix 1). 

'dass w Uranium UAI; 

FEWCO personnel performed an over&& of the W O N  freerelease program by 
reviewing the release documents and performing random surveys of the released 
scrap metal. Their overcheck revealed no discrepanaes with the AIARON free 
release program. 

- -  J t  1U mCl/ml 

13.0 SAMPUNG AND AMALvSlS 

mthin the first month of processing, W O N  performed some infomtional sampling 
and analysis to determine if the secondary waste produced was hazardous. The 
informational saq~les showed that secondary waste was non-hazardous. A F E W  
sampling team perforred sampling and analysis on July 11 , 1995 in accordance wth 
F E W 0  procedures. The sample data results confirmed that the secondary waste 
produced in the decontamination process was RCRA non-hazardous. 

14.0 MATERIALBALAN CE AND INVENTORY CONTROL 

Material balance was maintained through a continuous inventory tradung and 
accountability control system designed by ALARON. The material balance for the 
project exhibited a deviation of less than 1% from the actual amount received and 
processed through final disposition. 



Bulk wights w e  verrfed using a calibrated platfm scale wrth an accuracy +/- 1% 
and rounded to the nearest 10 pound inaement 

Accountability and control measures w e  mintained throughout the project to prevent 
amringling of FERMCO material vith other generator's Werial. Processing and 
storage areas wre designated to contain FERMCO prcjed rrraterials only. 

Table 14.1 provides s u m r y  of the d isp t ion  of each container received. In 
addition to Table 14.1, Chart 14.2 shows processing progress in graphical form 

[This space intentionally left Hank] 



Table 14.1 
7874 

Container Processing Summary 

I Mat e r ia  I D i s  pos 1 t i o  n I 

22 

0003033 



Table 14.1 7874 

Actual verified weights 1 1,522,5601 58%( 889.2701 602.660l 10,9491 
(1 1 (2) (3) (4) (5) 

( 1 )  Metal weight received 
(2) 
(3) 
(4) 
151 

Oh Recycled from metal  received 
Metal released for unrestricted u s e  (weight of metal sen t  to scrapyard) 
Metal returned to FERMCO as non-recyclable 
Slaa aenerated from torch cuttina operations 

Secondary Waste generated Grit B I a s t 28.738 Ibs. 
Torit dust 44.57Q Ibs. 
Total: 73,308 

Of t h e  secondary was te  genera ted ,  61,100 Ibs. were from blast media used in processing. 
Therefore, waste from paint removed from the metal was  12,208 Ibs. 23 
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15.0 

ORIGINAL 
MASS BALANCE S U M M Y  

OUT AS 
SECONDARY 

ITEM INPUT RECYCLED WASTE 

Steel 1,420,000 Ibs. 1,384,500 Ib. 35,500 lbs. 

Paint 12,600 Ibs. 0 12,600 Ibs. 
Pallets 16,000 Ibs. 0 15,000 Ibs. 

Sheets 340 Ibs.' 0 340 Ibs. 
Super Absorbent 

Abrasive Media 30,770 Ibs. 0 30,770 Ibs. 
Chemical Decon 4,500 Ibs. 2,750 I&. 1,750 Ik. 

Process 
Chemicals and 

Water 
- 

Tracking and control of material received at M O N  was achieved by identifying and 
wighing material throughout the various stages of processing. The sum of the 
weights in process was ampared to the confirmed weight of the material as it was 
received at W O N .  A variance in wight of 1% was maintained throughout the 
project. 

The tracking system involved identrfying each shipment o f  material received by a 
unique shipment number as wil as tagging the container with a "FERMW' lam. 
FERMCO material wds only pemtted to be stored or processed in designated areas 
that wre prohibited from containing other generator's materials. The deconta~nation 
train used for this projed was dedicated speufically to FERMCO project material. The 
steps taken to assure total segregation of the project material were documented in 
procedures and personnel involved Ath the project mere trained to those procedures. 

~ 

The original anticipated mass balance summary is shown in Table 15.1. 

Tab&? 15.1 

25 



-I 

Solidification 68,930 Ibs. 0 68,930 I&. 
M i a  
Total 

The actual mass balance results from processing are shown in Table 15.2. 

1,553,140 Ibs. 1,387,250 Ibs. 165,890 lbs. 

Table 15.2 

ITEM 

ACTUAL 
MASS BALANCE RESULTS 

INPUT RECYCLED O U  AS 
SECONDARY 

WASTE 

Steel 
Paint 

Pallets 
Super absorbent 

Sheet  

1,510,352 Ibs. 889,270 Ibs. 10,200 lbs.* 

12,208 Ibs. 0 12,208 Ibs. 
NIA NIA NIA 

NIA MA NIA 

Abrasive Media 
Chemical Decon 

Solidifiation 
Media 

61,100 Ibs. 0 61,100 l b ~ .  

N A  NIA tVA 

NIA MA NIA 

N/A= Not Applicable; wrk not performed in these categories 

I Total 1,583,660 Ibs. 1 889,270 Its. I 83,508 Ibs. 
~ 



%ion No. Descnption 

1.2 

1.3 

Wight of non-recydable on first sort 
Weight (first sort ) to Continuous Feed Descaler 

1.4 

2.1 

2.2 

Weight (first sort) to Batch Feed Rotating 
Meeta brat or 
(Spinblast unitSB) 

Weight (from 1.3) to Continuous Feed Descaler 
=(1.3 wight -slag from size redudion) 

Migh t  Freereleased - First CFD pass 
=(Total released-Chem deam) 

2.3.1 

2.4 

2.5 

2.6 

Weight Freereleased after r m r k  CFD 

Weight to Spinblast 

Weight to Chemical Decon Unit 

Weight determined to be non-recydable 

6.3 Actual wight of abrasive media used in process 

I 6.4 Volume of abrasive media used in process 

Section 4.0 

5.1 

6.1 

C h m c a l  Decon Unit - Not used 

Total wight of non-recydable steel (same as 2.6) 

Total wight of mixed waste - None Generated 

16.0 ~ U T Y R E S U ~  
Table 16.1 show the results based on the treatability requirements speafc to this 

Wight in 
Ik. 

1,522,!30 

543,975 
910,840 

NIA 

899,891 

870,570 

21,570 Weight reworked through CFD 
=(Chemdecon material) 

18.700 

NJA 

NIA 

602.660 
NIA W i o n  3.0 I Batch Feed Rotatinq Meelabrator - Not used 

NIA 

602,660 
NJA 

NIA 
~ 

6.2 I Total Volum of mixed waste - None Generated 

61.100 
~ 

2263' 
N A  

w s e  noted 

~ 

Section 7 0 I Chemical Decon Unit not used - No CD Waste 
'Unless om 

27 
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17.0 CONTRA CT W F I  CATIONS 

Three modifications w r e  made to the original contract. The first tvn mcdrfications 
covered the rnlestone payment schedule. The third modification to the contract 
covered the additional wight that was sent to AARON (61 tons more that the original 
700 tons). This modification also induded additional shipments required as well as 
other changes in the original scope of work 

18.0 CONCLUSION 

The feasibilityltreatability team had established a goal for the free release of greater 
than 90% of the contaminated structural steel. Curing the initial processing of the 
material. numrous pieces w r e  identified as being off-speafication. The steel was so 
badly damaged that the feasibility for treating this type of mterial was questionable. 
A decision had to be made to continue wth the projed or to end the projed at that 
p in t  wthout further treatment and return the material to the FEMP. 

A team meeting was held with FERMCO and W O N  merrhrs present on August 
30, 1995 to discuss the appropriate path forward. Options discussed at the team 
meeting were (1) to keep processing to achieve an estimated 45% recyde rate and 
FERMCO to size reduce, store or bury the 55% of waste remaining, (2) To keep 
processing at additional cost and time to recyde 80% of the material and FERMCO 
w u l d  size reduce, store or bury 20% as waste, (3) Stop wrk, W O N  to shear 
metal, FERMCO to store or bury 70% as waste and (4) stop work, F E W  to 
Repackage and ship remaining material to NTS for burial. The team conduded that 
option (1) would be the most feasible for the disposition of the remaining metal. This 
option resulted in a recyde rate of 58% rather than 45% as was originally estimated. 

of the 1,522,m Ibs. of material received, 602,660 Ibs. or 40% was off-specification as 
defined in the original scope of work. M i l e  this material could also have been 
recycled with additional processing, it would have augmented costs which the 
customer considered a non-viable option. However, of the 60 % that W O N  was 
able to a m p t  as within scope, 98% or 889,270 lbs. were released for unrestnded 
reuse. The remaining 2% consisted of inaccessible areas and slag from the 
reconditioning (torch cutting) process. Owrail, a release rate of 58% was a d d e d  
by ALARONs effwts to W e  recyding by readban a 'ngandrecydingthe 
greatest amaPlf c4 mterial ttmt was kasible. 

In light of the impending "National Scrap Metal Recyding Policy" (NSMRP) scheduled 
to be delivered to DOES Headquarters and field offices by late December 95 or early 
96, it appears that a consistent diredive for implementing a recycling program at each 

28 



site is inevitable. This policy, in addition to the "Lessons Learned" from the Piant 7 
project could SeNe as building b i d s  for a suaxsful  recyding program at the 
Fernzld Site.. 

A very cntical component to m h i z i n g  the amount of metal recyded is the condition 
of the metal received at the processing faaiity. This metal condition is detemined 
primanly by two of the steps in building dismantlement; 1) the method in which a 
building structure is brought down, and 2) the methods employed during size reduction 
for packaging. To effectively employ a recyding strategy that rrraximzes the 
unrestricted release of metal, a strategy must be developed and induded frm the 
outset in the planning for building demolition. 

fsssuns feamect A "Size Reduction, Segregation and Packaging Cnteria" should also 
be developed and included as part of the RFP (or IFB) package for building 
dismantlement. This wll create a tev la te  in wfiich FER113cO may assess e& 
bidder proposal on how they wll meet this stated rquirement. By having a Sue 
Reduction, Segregation and Packaging Cnteria in piace you muld effectively ensure 
that: metal is prvperiy prepared for shipment to a recyder, only recyclable metal is 
packaged for shipment, and each container is filled to the maximum wight possible. 
Not having a Size Reduction, Segregation and Packaging Citeria in place pmvides 
only the results achieved With the Plant 7 metal. These results include: out of 
specification metal being packaged, non-metal items being packaged with metal, and 
an increased number of shipments required for all metal to be shipped to the m e r  
due to extremely low package volumes. Maximizing package density significantly 
reduces shipping costs since the same amunf of metal is being packaged more 
densely and shipped using fewer shipments. 

Effectively 'YTltering out" outaf-spec metal and material up front reduces d s  at the 
recycler by elimination of 'Uouble handling'' of this material as wll as reduc'ng the 
number of return shipments of secondary wastes back to the Femald Site, at which 
time this material wu ld  be triple handled by sife personnel in preparing it for final 
disposal. These cost factors could become very s ignf imt  when adding up all 
additional m t s  incurred at FERMCO as w l l  as at the myder  by not having this 
criteria built into the RFP (or IFB). 

Implementation of the DOE NSMRP will be a giant step in the posrtive diredion to 
formalizing a recycling guideline for all DOE sifes to fdlow in i@ementing their 
individual recycling programs. Problems encountered such as the ones described in 
this final report could be greatly reduced or completely elimhated by this @icy, and 
coupled with the changes m m n d e d  above, by incorporating myding incentives 
into each RFP (or IFB), or even by requesting that each bidder indude a recycling 
contractor as part of its team. 
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Future projects for recyding this type of material sharld regUire the invdvement of the 
m e r  during the early stages of planning and detemhing material condjtjon for 
optimum myding. At a mn.'mum the recyder should be i W  in the packaging of 
the mafen'al in an effort to avoid shipment of off-specrficatim material Mi& w d d  
later need to be shipped back to the demdition de. The mer cwlci alm evaluate 
the additional cosf of pnxesSing severely damaged pieces in an effort to a w d  double 
handling of the material. The result muld be a consideraMe ccrsf avoidance for 
transpotfation to mtum the pieces back to the demdifim ste. This wll gmatly inprove 
the efficiency and effectiveness of myding contamnated material for ur&rk&d 
recse. 
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ALARON’s Continuous Feed Descaler (CFD) 

An example of the off-specification metal 
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- '  I , . -  Plant 7 Steel Decontamination ani 
Recycling Engineering Study (Final) 

ATTACHMENT II 
PLANT 7 STEEL RECYCLING 

COST ANALYSIS 

JAN. 95-SEP 96 COST COST/1,522,000 LBS 

FERMCO COST $887,599 $0.58 

ALARON 1,558,676 1.02 

TOTAL COST $2,446,275 $1.60 

May 1996 

COSTI490LBSICF 

$285.75 

501.81 

$787.56 

NOTE: 761 tons or 1,522,000 Ibs 

The FERMCO scope of work involved the packaging of the structural steel and oversight 
of the following: transportation; receipt; interim storage; decontamination; processing; 
characterization; radiological monitoring; and recycling of the steel. The scope also 
included repackaging and shipment for final disposition. 

The ALARON scope of work included the transportation, receipt, necessary interim 
storage, decontamination, processing, radiological monitoring, and recycling of the 
radioactively contaminated structural steel. Additionally, the ALARON scope included the 
processing, packaging, transport, and return of the waste and waste containers to  the 
FEMP. 

ESTIMATE TO COMPLETE is a proration of the project close out cost. Project close out 
includes preparation and issuance of the final report, final payments, records management 
and cease charge notice. 

NOTE: One charge number was used for both the recycling of the lead and the steel. All 
cost have been prorated at 97% of the total project cost. The 97% used to prorate the 
cost is a ratio between the timekost to decontaminate the steel and the combined 
timekost to decontaminate the lead and steel as charged to  the Plant 7 dismantling 
engineering and waste control accounts. 
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