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This Removal Action Work Plan (RAWP) provides a response to a Removal Site Evaluation 
(RSE) and to the U.S. Department of Energy (DOE) letter DOE-667-92, "Proposed Phase III 
Removal Actions." This action is done in accordance with the Amended Consent Agreement 
between the U.S. Environmental Protection Agency (EPA) and the DOE. This RAWP was 
prompted by indications in the sump of rising and lowering liquid levels with no clear cause. 
This condition raised the possibility that the sump may be leaking and that prompt action was 
required. Consistent with best management practice the contents of this sump are being 
pumped on a monthly basis prior to the removal action using standard operating procedures. 

This RAWP specifies the.steps to be taken to remove the Pilot Plant Temporary Sump and 
associated equipment in a manner that meets applicable regulatory drivers and minimizes the 
risk to human health and safety and to the environment. In addition, this RAWP identifies 
the steps to be taken to evaluate the condition of the piping that leads from the Pilot Plant to 
this sump. 

The scope of the sump removal action encompasses: 1) physical removal of the sump, 
including liquid contents and hardware components, 2) exploration of the inlet drain line, 3) 
capping of the floor drain system drain line that is to be left in place, and 4) removal of 
contaminated soil (if applicable) from a zone surrounding the sump and inlet line. 
Contaminated soil that may exist beyond this zone (the 4 ft diameter, 11-ft deep vertical 
cylinder encompassing the sump, and 1 ft of soil below the inlet line), is excluded from this 
removal action and will be addressed in the final remediation of the Operable Unit (Ow-5. 

a 

Removal of the sump is an interim action required to define the source of contamination, 
remove as much as possible for source control, determine the extent of the system, and 
attempt to determine if a release to the environment has occurred. Because the sump is a 
hazardous waste management unit (identified as the Abandoned Sump West of Pilot Plant), 
Closure Plan Information. and Data will be submitted to OEPA on or before May 5, 1994, 
the original date provided OEPA in the August 1991 RCRA Compliance Schedule pursuant 
to Section II of the Proposed Amended Consent Decree (PACD) between the state of Ohio 
and the DOE. However, it is not the intention to close this unit at this time. Removal of the 
sump is necessary to determine if the sump is still physically connected to the abandoned and 
covered drain system under the Pilot Plant. Should this be the case, the boundaries of the 

Es-1 . 
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current unit may q u i r e  redefinition. Additionally, removal of the sump may be necessary 
from a physical standpoint to allow proper and complete exploration of the inlet drain line 
and mort? effective removal of contamination from the drain system. 

b 

This sump is located within OU-3. The Pilot Plant is located in the southwest comer of OU- 
3, and the sump is located approximately 15 ft outside the southwest comer of the Pilot 
Plant. This sump has been previously sampled and found to contain high levels of heavy 
metals, radioactive thorium and uranium, a flash point of approximately 118"F, quantities of 
lead and 0-xylene greater than the Toxicity Characteristic Leaching Procedure (TCLP) limits, 
and an acidic pH of 3. 

t 

Es-2 , 
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This RAWP details the steps to be taken in safely removing the Pilot Plant Temporary 
Sump at the Fernald Environmental Management Project (FEh4P). The need for this 
removal action was previously documented in a RSE which is enclosed as Attachment 1 
to this work plan. 

The removal action was identified in the DOE letter DOE-667-92, "Proposed Phase III 
Removal Actions," dated January 14, 1992. That letter proposed that the Pilot Plant 
Temporary Sump be removed with a work plan due to EPA on July 31, 1992. This 
RAWP fulfiis that commitment and is being submitted in accordance with the provisions 
of the Amended Consent Agreement (EPA 1991), the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP), and is consistent with the requirements of 
29 C.F.R. 0 1910.120. 

The Pilot Plant Temporary Sump (identifed as the Abandoned Sump West of Pilot Plant) 
was declared to be a hazardous waste management unit 0. The sump was 
included in the list of HWMUs in the RCRA Part A Permit Application submitted to the 
OEPA in June 1991 and the RCR4 Part B Permit Application submitted in October 1991. 
In August 1991, the sump was included in the RCRA compliance schedule submitted to 
comply with the PACD between the state of Ohio and DOE et al. (State of Ohio 1988). 

The RCRA compliance schedule, submitted August 1991 pursuant to the PACD, requires 
that Closure Plan Information and Data (CPID) be submitted for all newly identified 
HWMUs. The CPID for the Pilot Plant sump will be provided to OEPA following 
completion of the removal activities detailed in this RAWP, which summarizes those 
activities and procedures and the applicable or relevant and appropriate requirements 
(ARARs) addressed in this removal action. Removal of the sump is an interim action 
required to define the source of contamination, remove as much as possible for source 
control, determine the extent of the system, and attempt to determine if a release to the 
environment has occurred. It is not the intention to close this unit at this time. CPID 
will be submitted to OEPA on or before May 5, 1994, the original date provided OEPA 
in the Compliance Schedule. Removal of the sump is necessary to determine if the sump 
is still physically connected to the abandoned and covered drain system under the Pilot 

1-1 11 
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Plant. Should this be the case, the boundaries of the current unit may require 
redefinition. Additionally, removal of the sump may be necessary from a physical 
standpoint to allow proper and complete exploration of the inlet drain line and more 
effective removal of contamination from the system. Final remediation will be addressed 
in the Records of Decision for OU-3 and OU-5. 

Review and comment from OEPA will be requested. Final approval of the CERCLA 
actions identified in this RAW will be requested for the EPA, as required under the 
Code of Federal Regulations (C.F.R.) Part 300, the July 1986 Federal Facilities 
Compliance Agreement, and the September 1991 Consent Agreement. 

1.1 OBJECTIVES 

The primary objective of this RAWP is to specify the steps to remove the Pilot Plant 
Temporary Sump and associated equipment in a manner that meets applicable regulatory 
criteria and minimizes the risk to human health and safety and to the environment. 
Secondary objectives of this RAWP include soil sampling and analyses to identify 
possible environmental media contamination, and 'specification of procedures to evaluate 
the condition of the inlet piping to the sump and the cause of liquid level fluctuations. 
The information gained from these secondary objectives will provide input to planning for 
the potential demolition of the Pilot Plant and Pilot Plant floor drain system and 
integration of applicable RCRA requirements to complete HWMtJ closure under OU-3 
remedial actions. 

1.2 CONTENTS OF THE REMOVAL ACTION WORK PLAN 

Section 2.0 of this RAWP provides both general and sump-specific background 
information including historical usage and current conditions. Section 2.0 also justifies 
this removal action based on the RSE, summarizes related actions (Le., perched 
groundwater actions, and the Pilot Plant Temporary Sump pump-out), and discusses 
integration with final remediation. Section 3.0 explains the support activities needed to 
successfully implement this RAWP including project management, scheduling, and 
training requirements and the roles of the various participants (e.g., DOE, Westinghouse 
Environmental Management Company of Ohio W C O ] ,  and OEPA). Section 4.0 
details the field activities required for this removal action including site preparation, drain 
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line inspections, and actual sump removal. Section 5.0 discusses waste management. 
Section 6.0 discusses the sampling and analysis needs including Data Quality Objectives 
(DQOs). Section 7.0 provides an overview of the health and safety aspects. Section 8.0 
reviews and specifies requirements that will ensure this project meets applicable FEMP 
quality assurance (QA) requirements. Section 9.0 identifies applicable or relevant and 
appropriate requirements (ARARS). Section 10.0 lists the applicable references. 

This RAW includes the following attachments: 

Removal Site Evaluation 
Analytical Support Levels 
Health and Safety Plan 
Quality Assurance Project Plan 
Applicable or Relevant and Appropriate Requirements 
Standard Operating Procedure SOP 20-C-916, Cleaning Sump Systems 
Engineering Data - Proposed Drain Line End Cap 

1-3 I 13 
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The FEMP was designated a Superfund site and placed on the National Priorities List 
(NPL) in November 1989. A Consent Agreement was implemented in April 1990 to 
amend the provisions of the July 1986 Federal Facilities Compliance Agreement. The 
amendments were necessary to meet the requirements of Section 120 of CERCLA 
applicable to NPL facilities. The Consent Agreement was further amended in September 
1991. A key element of the Federal Facilities Compliance Agreement and the subsequent 
Consent Agreements includes grouping the site into five operable units for 
chmcterization and remediation. In accordance with 40 C.F.R. 0 300.415, a number of 
removal actions have been identified which will be implemented before final remediation. 
The Pilot Plant Temporary Sump was proposed as a Phase III removal action in the DOE 
letter, DOE-667-92, dated January 14, 1992. 

In addition, the sump was identified as a HWMU in the June 1991 RCRA Part A Permit 
Application and again in the RCRA Part B Permit Application in October 1991. The 
requirement to submit RCRA CPID for the sump (identified as the Abandoned Sump 
West of Pilot Plant) was included in a RCRA compliance schedule submitted in August 
1991 pursuant to the state of Ohio PACD. The CPID for the Pilot Plant sump will be 
provided on or before May 5, 1994 following completion of the removal activities 
described in this RAW. Final remediation will be addressed in the Records of Decision 
for OU-3 and OU-5. 

-i 

The FEMP is located in a rural area of southwestern Ohio, approximately 18 mi 
northwest of downtown Cincinnati, Ohio. The FEMP site comprises 1,050 acres 
bounded by State Highway 126 to the north, Willey Road to the south, Paddy's Run Road 
and the Chesapeake and Ohio Railroad to the west, and a power transmission line right- 
of-way to the east. Previous production facilities occupy approximately 136 acres in the 
center of the site. To facilitate CERCLA investigations and remedial action, the FEMP 
site has been divided into five operable units. The Pilot Plant sump is located in OU-3 
Production area. The Pilot Plant is located in the southwest comer of OU-3 (Figure 2-1), 
and the sump is located outside, approximately 15 ft west from the southwest comer of 
the Pilot Plant (Figure 2-2). 

2- 1 
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Pilot Plant operations began in October 1951. Initial activities centered on training 
operators for machining operations to be set up in the fabrication plant (Plant 6). The 
Pilot Plant operated as a general use facility for testing and for smaller operations. 
Processes employed ranged from pilot scale to full scale. Often, tests of new processes 
were run in the Pilot Plant before they were implemented at full scale in the main plant. 

Over the years of operation, Pilot Plant processes included aqueous/organic extractions of 
uranium and thorium, calcining, vacuum furnace casting, reduction of UF,, reduction of 
UF, to uranium metal, briquetting, heat treating, centrifugal casting, reject core 
reclamation, and various wet tankage processes. A series of thorium processing 
operations also were undertaken in Pilot Plant equipment. Pilot Plant processes could 
produce purified thorium nitrate, oxalate, hydroxide, or metal. The following is a 
summary of the several processes that were conducted within the Pilot Plant: 

Solvent Extraction - (1964-1980) Purifrcation of thorium or uranium digested 
liquors by liquid-liquid countercurrent extraction in perforated plate pulse 
columns. Diamyl-amyl phosphonate (DAAP) in kerosene and di-secbutyl 
phenyl phosphonate (DSBPP) in kerosene made up the extractants for 
thorium. TBP was also used to remove uranium. Mfmate was neutralized 
and fdtered. Filter cake was drummed; effluent went to the general sump. 
Solvent was recovered by nitric acid and soda ash treatment and centrifuging. 
Extraction product (UNH or TNT) was concentrated by heating in tank W-10 
(outside west). Two-inch columns were used for processing higher enriched 
UNH. 

Sump Process - All floor sumps were collected in 2 outside tanks (F101, 
F102) treated batchwise in 2 neutralizing tanks with MgO and MnO,, and 
filtered. 

Thorium Digestion - (1964-1980) Thorium ores, thorium oxalate, and other 
thorium materials were dissolved in HNO, in a single digester for extraction 
feed. Vented to outside scrubber. 

2-7 &$F- 
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Thorium Oxalate - (1971-1976) Thorium nitrate tetrahydrate (nrr) was 

filtered. The oxalate was calcined at another location. 
precipitated with oxalic acid to form a wet thorium oxalate, which was 

Thoria Gel (hydrated oxide) - (1964-1970, 1977-1979) TNT solution was 
precipitated with CO, and ammonia to form thorium hydroxide. This was 
slurried with water and ammonia, filtered, dried, and sent to another location 
for calcining to thorium oxide. 

Thorium Tetrafluoride Precipitation - (1969-1971) Thorium tetrafluoride 
(ThF,) was precipitated by adding hydrofluoric acid to thorium nitrate 
tetrahydrate (nrr) solution. The ThF, was filtered and dried twice. 

ZnF2 Precipitation - (1969-1971) Zinc fluoride was precipitated by dumping 
bags of zinc oxide into dilute HF. The ZnF, produced was filtered and dried 
twice for use in thorium metal production. This process used the same 
equipment used for ThF, precipitation. 

Pot Liner Preparation - Calcium fluoride from thorium derby breakout was 
prepared for pot liner material by crushing and ball milling. 

Decladding Fuel Elements - Aluminum-clad, nickel-plated uranium fuel 
elements were declad by placing in a stainless steel ventilated trough and 
circulating sodium hydroxide and nitric acid. Declad elements were returned 
to the production stream in Plant 5 and the spent solution went to Plant 8. 

Enriched Oxidation Furnace - (1956-1985) A small single hearth, gas-fired 
furnace used to process enriched scrap u303, U metal, and other residues. 

Barium Chloride Conversion - Barium chloride heat treating salts from the 
uranium extrusion operation at RMI were converted to barium sulfate. 

The Pilot Plant sump is a temporary sump constructed and connected to the floor drain 
system for use from 1968 to 1970. During this time, the main sump was refurbished, 
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and the facility floor and floor drain system were also covered over and replaced by a 
new floor and drain system. The sump is a 9 ft long and 2 ft diameter stainless steel 
Schedule 10 pipe, buried vertically in the ground, welded closed at the bottom and open 
at the top, extending approximately 4 in. above grade within a 4 ft square concrete apron. 
It has a single entry line of stainless steel approximately 4 ft below grade connected to 
the original floor drain line of Duriron pipe. Floor drain liquids flowed by gravity to the 
sump where they accumulated until pumped to a processing system for uranium/thorium 
recovery. The current condition and integrity of the sump walls, the welded bottom 
plate, and the attached inlet line are not known. However, based on their age and the 
corrosive nature of the sump contents described in Section 2.1 of this RAW, they may 
be actual or potential pathways for release to the environment. 

2.1 SUMMARY OF POTENTIAL THREATS ANTI PROJECT JUSTIFICATION 

The FEMP site personnel had noted recently that the liquid level in the temporary sump 
was rising and falling (letter from S.W. Coyle to R.E. Tiller, WEMC0:EMT 91-634, 
October 16, 1991). This fluctuation was reported to the regulatory authorities as a 
potential release to the environment. Although there is no direct evidence of leakage 
from the sump, sampling and analysis was performed on the sump contents and existing 
data from the sampling and analysis of surrounding soils and groundwater were reviewed. 
The Removal Site Evaluation for the Pilot Plant sump is contained in Attachment 1 and is 
summarized in this section. 

Two grab samples of sump liquid revealed that the sump liquid is ignitable (118°F flash 
point), has a pH of 3, contains heavy metals, and radioactive uranium and thorium. 
These samples also exceed the TCLP level for lead, barium, benzene, and mercury, and 
indicate appreciable levels of 1 , 1 , 1 -Trichloroethane (200 ppm maximum), carbon 
tetrachloride (30 ppm maximum), and o-xylene (21 ppm maximum). These constituents 
are consistent with the by-products from operations known to have occurred in the Pilot 
Plant. In addition, the sump liquid is an "F" listed waste, nos. F002 and F003, under 40 
C.F.R. 0 261.31. 

The results of analysis from soil samples collected during the installation of selected 
perched water monitoring wells in the vicinity of the temporary sump were also 
examined. Three of these wells (1252, 1253, and 1411) surround the sump at distances 
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ranging from 15 to 30 ft. The locations of these monitoring wells relative to the sump 
are indicated in Attachment 1, Figure 2-1. The analytical results from these samples 
(chemical data from 1411 and 1252, and radiological data from 1411 and 1253) indicate 
elevated levels, relative to background, of radioactive or nonradioactive contaminants that 
are also found in the sump. 

A range of radiological and chemical data are also available for water samples collected 
from piezometers at well 1411 as well as two other wells (1246 and 1250) located near 
the temporary sump. The installation of these wells and subsequent sampling and 
analysis were actions of the OU-3 RI/FS Program. These borings penetrate to the 
perched water encountered at a depth of 10 to 12 ft  below grade, but do not penetrate to 
the groundwater. Data from analysis of those samples indicate low levels of certain 
volatile organic constituents associated with the sump. Average total uranium 
concentrations @pm) were 0.68 in 1253 and 5.08 in well 1411, while the average total 
thorium concentration in well 1411 was 0.37. However, contamination data are limited 
and the flow and mixing characteristics of the perched water are not well known. As a 
result, while the top of perched water coincides with the bottom of the sump, the data do 
not allow identification of the source of contamination, or demonstrate migration from the 
sump. 

The magnitude of the potential threat was evaluated based on sump sampling information. 
For a worst-case fire scenario, the potential concentrations of airborne thorium and lead 
would be greater than the permissible exposure limits (PELS), as established by 29 
C.F.R. 0 1910.1000. For the contaminants of concern, the PELs are at least as 
restrictive as the American Conference of Governmental Industrial Hygienists (ACGIH 
1990) Threshold Limit Values (TLVs). 

Consistent with 40 C.F.R. 0 300.415 of the NCP, DOE determined that the removal 
action is appropriate. Of the eight factors considered in this determination, five have 
direct application to the Pilot Plant Temporary Sump including potential exposures, 
contamination of drinking water supplies, contamination of surface or near-surface soils, 
hazardous substances in a tank or other bulk storage container that may pose a threat of 
release, and the threat of fire. Also, because the planning period for this time-critical 
removal action is less than six months, an Engineering EvaluatiodCost Assessment will 
not be performed. 
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2.2 REMOVALACTION . 

The scope of the sump removal action encompasses: 1) physical removal of the sump, 
including liquid and some solid contents and hardware components, 2) exploration of the 
inlet drain line, 3) capping of the floor drain system drain line that is to be left in place, 
and 4) removal of contaminated soil (if applicable) from a zone surrounding the sump and 
inlet line. Contaminated soil that may exist beyond this zone (the 4 ft  diameter, 11-ft 
deep vertical cylinder encompassing the sump, and 1 ft  of soil below the inlet line), is 
excluded from this removal action and will be addressed in the final remediation of OU- 
5. Following removal of the sump, the Pilot Plant floor drain piping will be internally 
examined in an effort to characterize its contents and physical condition. However, 
because the piping is an integral part of the Pilot Plant's concrete and brick floor (Figure 
4-3), it cannot be externally accessed prior to demolition of the facility. For this reason, 
removal of the floor drain system will be limited to the section of piping that connects to 
the sump outside the facility. 

Removal of the Pilot Plant Temporary Sump and associated equipment in a manner that 
meets applicable regulatory criteria and minimizes the risk to human health and safety 
and to the environment is the primary objective of this RAW, consistent with objectives 
for the future OU-3 Record of Decision. This objective shall be met through a three- 
phased approach. The first phase will be to prepare the sump for removal. This will 
include excavating soils around the sump, removing all  equipment not directly attached to 
the sump, performing the necessary preparations to reduce the potential for contamination 
spread when the sump is disconnected from the sump inlet piping. The second phase will 
be the actual removal of the sump and investigating the condition of the inlet piping and 
possible cause of fluctuating liquid levels. The final phase will be backfilling the sump 
excavation. 

Removal of the sump is an interim action required to define the source of contamination, 
determine the extent of the system and attempt to determine if a release to the 
environment has occurred. It is not the intention to close this unit at this time. CPID 
will be submitted to OEPA on or before May 5, 1994, the original date provided OEPA 
in the Compliance Schedule. Removal of the sump is necessary to determine if the sump 
is still physically connected to the abandoned and covered drain system under the Pilot 
Plant. Should this be the case, the boundaries of the current unit may require 
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redefinition. Additionally, removal of the sump may be necessary from a physical 
standpoint to allow proper and complete exploration of the inlet drain line. 

2.3 RELATED ACTIONS 

As a precursor to the removal action, consistent with best management practices, the 
contents of the Pilot Plant Temporary Sump are being pumped on a monthly basis using 
Standard Operating Procedure (SOP) 20-C-916 (Attachment 6). This is being done to 
reduce the existing source term and threat of release as soon as practical and provide 
additional information to determine the specific actions necessary for removing the sump. 

An evaluation of the initial liquid level elevation within the sump (576.5 ft  msl), and the 
layout and elevation of the floor drain piping (579 ft msl and 574.5 ft msl starting and 
ending elevations respectively) resulted in an estimate of approximately 500 gal of liquids 
within the sump and attached drain line. The sump has been pumped during the weeks of 
July 20, September 2, and September 28, and a total of approximately 500 gal of liquids 
and suspended solids have been removed. Subsequent to the second pumping, the level 
in the sump remained approximately 1.5 ft below the starting level. It is anticipated that 
the liquid level will become lower with each successive pumping, such that when the 
removal action is implemented, most if not all of the liquid in the sump and inlet line will 
be gone. 

Other related actions include Safe Shutdown Program Removal Action 12 (WEMCO 
1991), Removal of Waste Inventories Removal Action 9 (WEMCO 1991a), Improved 
Storage of Soil and Debris Removal Action 17 (WEMCO 1992). Removal Action 12, 
Safe Shutdown Program, was created to perform the safe shutdown of all process 
facilities in preparation of final remediation. Safe Shutdown essentially entails the 
engineering, planning, and scheduling for isolation-of process equipment, piping systems, 
and associated utilities; and removing residual and excess materials, supplies, and 
combustibles to appropriate disposition and approved storage locations. Safe Shutdown 
activities include: develop appropriate safety documentation (Risk Assessment, Risk 
Management Plan, Health & Safety Plan); prepare Training Plan and Task-Specific 
Lesson Plans; review Standard Operational Procedures (SOPS) and updates; perform 
preliminary assessment for all process buildings and 
dispose of all capital equipment in process facilities; 

process equipment; evaluate and 
and establish database for Safe 
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Shutdown and remediation support. AU buildings are being inventoried for residual 
materials and excess equipment. Necessary documentation is being processed for this 
equipmenthatend to identd-j proper disposition. 

The Safe Shutdown Program evaluates the preliminary assessment and prepares Task 
Orders to address equipment isolation and cleanout, continue efforts to dispose of the 
surplus equipment and materials, evaluate process buildings for future use or demolition, 
and initiate the development of engineering studies and packages to guide equipment 
isolatiodde-energization activities. Field work activities include: the continuing isolation 
of process equipment; removing excess equipment and materials, supplies, and 
combustibles; initiating the process of removing residual materials from process 
equipment; and initiating decontamination efforts. 

Removal Action 9, Removal of Waste Inventories, involves the packaging, shipment, and 
disposal of low-level radioactive wastes generated by production, maintenance, and 
construction actions at the FEMP. Primary activities associated with this removal action 
include the development and submittal of an initial compendium of operating plans and 
procedures to the U.S. EPA and the yearly update of this compendium. 

Removal Action 17 provides for the improved management of soil and debris in two 
phases. Phase I encompasses soil and debris management during the design and 
construction of four proposed storage facilities which are being constructed. Phase 11 
addresses soil and debris management from the time the facilities are constructed until 
final remedial alternatives for FEMP are selected. This R4 provides specific criteria for 
the assessment of soil and debris contamination and identifies options for its disposition 
including decontamination, disposal offsite, or storage in controlled stockpiles or an 
improved storage facility. There are three specific objectives indentified in the work plan 
for R4 17: 1) minimize the potential for contaminant release from soil and debris to the 
environment; 2) contribute to efficient performance of interim response actions and other 
FEMP activities; and 3) support the future implementation of the final remediation 
activities. The primary criteria used for reuse of the soils are: 1) maximum radiological 
limit of, a) total uranium of less than or equal to 100 pCi/g, b) total thorium less than or 
equal to 50 pCi/g, and c) total radium less than or equal to 5 pCi/g; and 2) the soil is not 
contaminated with nonradiological regulated waste materials. 
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e 2.4 INTEGRATION WITH FINAL REMEDIATION 

As part of the Amended Consent Agreement, the Pilot Plant is within the scope of OU-3. 
One potential data gap for the eventual demolition of this facility is the condition of the 
drain system that feeds the Pilot Plant Temporary Sump. This drain system is covered 
with concrete inside of the Pilot Plant and is not accessible. The condition and contents 
of this system are unknown. As part of this R A W ,  the condition of this piping system 
will be investigated to provide data for demolition planning. 

4 

An internal investigation of the pipe will provide information on the current condition of 
the pipe and the amount of sludge remaining in the pipe. The inlet piping is constructed 
of a silicon/iron material called Duriron. This material is used extensively when high 
chemical corrosion resistance is needed. This material is very hard, with a Brinell 
Hardness number of approximately 520 (carbon steel is typically < 200), but it is also 
comparatively brittle, with a Tensile Strength of 930 psi (carbon steel is typically 70,000 
psi). Sections of this type of piping are held together with a spigot and bell arrangement 
sealed with a combination of special acid resistant rope and lead (Product Information, 
Duriron Company). Based on this material and its construction, if the pipe is broken or 
leaking, the likely causes of failure are either the failure of one of the joints or the 
crushing of the pipe due to some external force. 

The information obtained from this RAW and related remedial investigation 
(RT)/feasibility study (FS) activities will be used to determine the requirements to 
complete demolition of the Pilot Plant and remediation of the area. Additional actions 
necessary to satisfy RCRA closure requirements will be identified and addressed as 
ARARs to demolition and frnal remediation pursuant to the Record of Decision for OU-3 
and OU-5 (covering contaminated environmental media). 
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3.0 SUPPORT ACTIVITIES 

43.23 

Activities undertaken before the actual site work are planning, training, designing, and 
management of the removal action preparatory efforts. These activities are required to 
render the work areas reasonably free of hazards to personnel andor the environment. 

3.1 ROLES OF PARTICIPANTS 

The following organizations will be involved with various activities associated with the 
R A W .  

The DOE is the owner of the FEMP, and is responsible for overseeing all 
site activities. 

Westinghouse Environmental Management Company of Ohio (WEMCO) 
is the site integrator contracted to the DOE. WEMCO had operated the site 
from 1985 until production ceased in 1989 and now is tasked with managing 
the site during its restoration. 

The EPA has approval authority for this RAWP. 

The OEPA is encouraged to provide guidance and will participate in the 
development and review of this RAWP. 

3.2 PROJECT MANAGEMENT 

The following project management activities will be performed before the implementation 
of this removal action. 

3.2.1 Organization 

The organizational structure for the personnel performing this removal action will be 
determined by WEMCO to ensure that proper lines of authority and safety responsibilitie: 
are clearly identified. The removal action organizational structure will contain.the 
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following communication links and job classifications. For the purpose of describing this 
organizational structure, it is assumed that the removal action staff are not WEMCO 
personnel. 

3.2.1.1 Project Manager 

The Project Manager is responsible for the overall operation of the Pilot Plant sump 
removal. The Project Manager will act as the point of contact with WEMCO. 

3.2.1.2 Removal Site Supervisor 

The Removal Site Supervisor is responsible for the day-to-day safe operation of the 
removal action. The Removal Site Supervisor shall ensure that the Health and Safety 
Officer is present during all activities indicated in Section 2.2. The Removal Site 
Supervisor will interact and coordinate the project and schedule with WEMCO site 
organizations. 

3.2.1.3 Health and Safety Manager 

The Health and Safety Manager is responsible to complete and oversee the 
implementation of the Health and Safety Plan (HASP) subject to WEMCO review and 
approval. The Health and Safety Manager is responsible for selecting the Health and 
Safety Officer and overseeing that individual's site performance. 

3.2.1.4 Health and Safety Officer 

The Health and Safety Officer is responsible for implementing the HASP. This 
individual is responsible for air monitoring of chemicals and dusts, radiation monitoring, 
frisking personnel and equipment out of the Contamination Reduction Zone, maintaining 
the Contamination Reduction Zone, overseeing construction safety, and conducting initial 
site safety training. 
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3.2.2 Planning 

-.- 
L 

- i. 

_ -  

Included in this activity will be the preparation of detailed task listings and delineation of 
responsibilities. These project planning documents will be established as the internal 
DOE control mechanism to ensure that the removal action is implemented to meet the 
scheduled milestones identifred in Section 3.3. 

3.2.3 Training of Personnel 

Employees of WEMCO and identified subcontractors will receive training in accordance 
with the applicable WEMCO policies and the requirements specified by 29 C.F.R. 
6 1910.120, 29 C.F.R. 0 1926.21, and the Ohio Administrative Code (O.A.C.) 
3745-54-16A. The training will include radiation worker training. In general, training 
will take place following the selection of the removal organization and prior to start of 
work. A detailed training plan and schedule will be prepared at a later date in 
conjunction with development of detailed work plans and procedures. 

3.3 MILESTONES 

This MWP will be submitted to EPA for review and approval. All subsequent activities 
and milestones are contingent upon this approval. 

3.3.1 WEMCO Select Removal Organization 

Following work plan approval, FEMP will select the organization for removing the Pilot 
Plant Temporary Sump. It is anticipated that the removal will be performed by combined 
WEMCO and subcontractor forces under the overall management of WEMCO. If the 
removal organization is a subcontractor, it will be selected in accordance with Federal 
Acquisition Regulations. 

3.3.2 Perform Removal Preparations and Final Design 

Following the selection of the removal organization, all removal site preparations will be 
completed. Concurrent with removal preparations, definitive design documents will be 
prepared based on the approved approach and procedures described in this R4WP. 
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Substantive deviations from the approach described in this document will not occur 
without an attendant revision of the RAWP. The estimated duration of removal 
preparations and design is one month. 

3.3.3 Remove Sump/Evaluate Pipe InteriodCap Inlet Pipe/Perform Soil Sampling 

A four-month window from the time preparations are completed has been identified for 
this activity to ensure adequate time for analysis of soil samples and validation of 
laboratory data before backfilling. Sampling of the drums 2nd remaining soils will be 
performed under a separate plan to determine storage and disposal requirements and to 
document the condition of the work site in preparation for future Pilot Plant demolition 
activities. All soil wastes will be managed in accordance with Removal Action No. 17. 

3.3.4 Backfii Area and Return Area to Normal 

Once the soil sampling evaluation has been completed and backfilling is approved by 
WEMCO, this area shall be backfiied with stockpiled soil from within the OU-3 AOC as 
defined in the Removal Action 17 Work Plan Sections 3.1 and 3.4 (WEMCO 1992). 
Removal Action 17 is summarized in Section 2.3 of this RAWP. Soils used for backfii 
will.not contain any CERCLA hazardous waste substance or total uranium above 100 
pCi/g, total radium above 5 pCi/g, or thorium above 50 pCi/g. In addition to 
backfilling, any services or capabilities disrupted due to this removal action will be 
returned to a normal configuration. 

3.4 SCHEDULE 

A proposed milestone schedule for the removal action is presented in Table 3-1. Actual 
dates are not specified because they are tied to EPA approval of this RAWP. DOE will 
submit a final report to EPA within two months of completing field activities. 

Revised December 14, 1992 
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Table 3-1. Milestones for the removal action schedule. 

Milestone 

Cumulative 
Activity Duration Duration 

(months) (months)" 

Work Plan Approval Start 
WEMCO Select Removal Organization 2 

Perform- Removal h.eparations/Design 1 

Remove Sump/Evaluate Pipe Interior/Cap 4 
Inlet Pipe/Perform Soil Sampling 

Backfill Area and Return Area to Normal 1 

0 

2 

3 

7 

8 
Submit Final Report to EPA 2 10 

" Number of months from approval of the work plan. 

Revised December 14, 1992 
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4.0 FIELD ACTIVITIES 

4323 

The goal of this removal action is to remove the abandoned sump from its position, 
buried in the ground just west of the Pilot Plant West Area building, and dispose of it 
properly. The existing drain line into the sump will be cut, and the severed end capped 
off. This procedure is intended to accomplish the work while maintaining worker 
exposure as low as reasonably achievable (ALAR4) by minimking the amount of soil 
that is disturbed. This should also be the quickest and least-expensive method of 
removal. 

The removal of the sump and associated equipment will proceed stepwise as 

Site preparation-remove access barriers 
Remove liquids from the sump 
Remove the sump pump and associated equipment 
Clean out drain line-partial 
Remove concrete apron around pump opening 
Excavate to uncover drain line; continue excavating to loosen sump (after 
capping drain line) 
Cut drain line and remove elbow; cap the severed end 
Remove the sump 
Inspect the drain line internally 
Backfill the site. 

These steps of the procedure are listed in Table 4-1, with the principal equipment and 
disposal containers required. During the execution of this procedure it will be necessary 
to comply with industrial health and safety requirements, provide exclusion areas, instruct 
the workers involved, obtain necessary site work permits, monitor the site for radiation 
and flammable gases, ventilate the sump, etc. These requirements are described in the 
attached Health and Safety Plan. 

4- 1 

The pump and motor currently installed within the temporary sump have previously been 
almost completely disconnected from surface piping and wiring. Only the abandoned 
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8 in. floor drain header remains connected to the sump liquid inlet elbow (Figure 4-1). 
The pump discharge hose and power supply wiring have been disconnected. The power 
wiring has been coiled and placed on the pump assembly. Instrumentation conduits and 
small piping have been thrust into the sump, and need only to be cut free and removed to 
disposal. The pump, pump suction line, and some associated piping are mounted on a 
circular flange and will be removed, with the flange, in one piece. 

The pump assembly sits on a steel-channel structure about 3 ft  high, over the open sump. 
The structure was provided to fit an existing pump from a 1 2 4  sump into the temporary 
sump, which is only 9 ft  deep. 

The principal area of concern, and the area where skillful work is required, is the 
excavation and cutting of the 8 in. floor drain entry line. This must be done carefully, in 
such a way that the bell-and-spigot joints of the abandoned Duriron floor drain header are 
not subjected to stresses that would cause them to leak. For this reason, the procedure 
requires manual excavation in the areas near the drain line and its entry into the sump, 
and the procedure holds to a minimum the amount of the Duriron line that will be 
uncovered. 

4.1 SITE PREPARATION 

Access to the area and working space will be required for several items of equipment: 

1) Cherry-picker 
2) Truck to haul away contaminated material 
3) Truck-mounted auger (optional) 
4) Cutting torch, gas bottles, and welding blanket 
5) Welding machine (ifrequired) 
6) Air compressor (run leads in from street) 
7)  Portable generator (run leads in from street) 
8) Manual tools: shovel, pick, auger, hand tools, etc. 

All equipment must be suitable for use in handling and working around the sump liquid 
with a flash point of 118°F. Only the cherry-picker will be at the sump during the entire 
operation. It should be positioned where it 1) will not block access of the haul-away 
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Figure 4-1. Pilot Plant sump-plan and cross section. 
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truck, 2) will not block access of the truck-mounted power auger, 3) can swing hoisted 
material over the laydown area, and 4) can hoist packaged items onto the haul-away 
truck. Available locations include to the east between the sump and the Pilot Plant 
building and to the south of the sump (Figure 4-2). 

Before work can be started, access to the sump area must be provided for the cherry- 
picker and the haul-away truck. This will require that existing access barriers be 
removed: chains, support stanchions, and warning signs, then the tarpaulin covering and 
the sandbags that hold it in place. Overhead clearances are adequate for the proposed 
equipment and for hoisting the sump pump and motor. 

Equipment laydown and work areas will be prepared by spreading impermeable heavy 
duty fire retardant ground coverings. These coverings shall be selected and deployed 
according to standard site management practices detailed in Removal Action No. 12 and 
No. 17 (Section 2.3). These covered areas will include 1) the soil area around the 
concrete apron for spill control, 2) an equipment laydowddrum filling areas where a 
secondary containment (metal trough) will be placed during drum filling (if necessary), 
and where the sump pump and sump will be placed following removal prior to being 
placed into a white metal box for shipment to storage, and 3) the ground between these 

--. areas over which contaminated material will be carried. 
a 

4.2 S U M P  PUMP-OUT/CONTENTS REMOVAL 

The liquid contents of the sump will be pumped out and the floor sewer drained into the 
sump before this removal action is started. Before anything further is done, the condition 
of the sump should be inspected. 

It is expected that at the end of the pre-removal pump-out operation, a small amount of 
unpumpable liquid will remain in the bottom of the sump, drained from the pump and 
suction piping. Drainage from the floor drain line should be complete. In addition, the 
sump may contain small amounts of suspended solids and sediments. 

In the event that the sump continues to refill with drainage from the floor drain line, the 
sump will be pumped out again, using the same procedure previously used (SOP 
20-C-916, Attachment 6). The only anticipated source of drainage is the floor drain. 

4-7 
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Figure 4-2. Sump removal work area layout. 
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There are no other known source of process input to the sump. The concentrated nature 
of the sump contents is believed to be an indication that there are no environmental inputs 
to the sump. If the sump has not refded, bags of absorbent material will be used to 
remove any remaining small quantities of unpumpable liquids. A small volume of water 
may be added as necessary to facilitate pumping solid materials. 

During operations, a designated fire watch individual will be present adjacent to the 
Exclusion Zone. This individual will maintain radio contact with the FEMP Safety 
Engineering and Fire Services by having a radio adjacent to the Exclusion Zone during 
all Exclusion Zone operations. The designated individual will not have other operational 
responsibilities during the Exclusion Zone operations. 

4.3 REMOVAL OF S U M P  PUMP 

Most of the equipment in and around the sump will be removed at this time. Items to be 
removed include: 

Existing sump pump and suction line 
Vent line or priming line entering the pump suction line 
Level switch housing line 
Insulated line 
Two other small pipes or conduit 
Electric power supply line 
Instrument line 
Pump discharge hose, if still in place 
Channel-iron pump support stand. 

The concrete apron around the sump is to be left in place, for now. Its removal is 
described in Section 4.5. 

The pump, electrical and instrument wiring, and discharge hose all appear to have been 
disconnected. Only the material now sitting on the pump structure needs to be removed. 

The heaviest lifts at this time will be the pump with motor and suction line attached. The 
highest lift will be the pump with suction line attached; once clear of the sump it will be 
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moved to a horizontal position for placement into a white metal box for transport to an 
approved storage area pending final disposition. The suction line will be cut as necessary 
in order to fit within the box. 

Packages to be hoisted and their estimated weights are as follows: 

1) Pump, motor, mounting plate 
and suction line (empty) 950 lb 

2) Supporting framework 540 lb 

3) Sump and inlet elbow (empty) 630 lb 

The maximum load is the pump assembly, at 950 lb. The maximum height of lift is 13 
to 15 ft to raise the pump assembly clear of the support framework. 

When the sump has been cleared of all materials, the opening should be covered to 
prevent the entry of dropped tools or other items. The access barriers and supporting 
stanchions should be placed around the sump whenever it is left unattended. 

4.4 DRAIN LINE ADDITIONAL CLEANOUT 

Removal of residual liquids and solids will be attempted for a distance of several feet 
from the sump. The residual materials are expected to be finely-divided solids that have 
settled to the bottom of the line. The intent of the cleaning is to minimize the amount of 
radioactivity released to the surroundings when the drain pipe is severed. Because of the 
bell-and-spigot construction of the Duriron drain pipe, contaminants will remain in each 
joint.. 

. . . '  r. t' 

The cleaning operation will be more difficult because the 90" long-radius elbow entry into 
the sump blocks the view of the drain line. The selected method of cleaning is to insert a 
compressed open-cell foam sphere ("neff ball) of greater than 8 in. diameter, a distance 
of several feet up the drain line. The ball is then decompressed and retrieved, scouring 
the pipe wall as it returns. This operation will be performed three times, or until the 
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pipe is considered adequately cleaned, using a clean ball each time. Material pulled from 
the line will accumulate at the bottom of the sump. 

At the completion of cleaning, it is expected that the Duriron pipe joints will remain quite 
contaminated, but the smooth 8 in. stainless steel pipe and elbow will be relatively clean. 
The stainless steel line will therefore be cut and plugged off, which should result in 
ALARA releases and exposures (see Section 4.7 for further details). 

When the cleaning operation is complete the sump opening will again be covered to 
prevent tools and other items from falling in accidentally. 

4.5 REMOVAL OF CONCRETE S U M P  APRON 

Around the top of the sump is a 4 ft  x 4 ft x 8 in. apron of reinforced concrete, sloped to 
drain into the sump. The apron was poured on the surface of the ground; it is not 
buried. The rebar forms a grid of #4 (0.5 in.) reinforcing bars on 8 in. centers. Total 
length of the rebar is approximately 45 ft, and the total weight is approximately 30 lb. 
The rebar grid is welded to the sump. 

The apron will be removed by breaking it up with an air hammer and burning the rebar 
free of the sump. Monitoring will be conducted prior to cutting the rebar to ensure that 
explosive gas levels are 0% of the lower exposure limit (LEL). Monitoring will be 
conducted in accordance with the HASP. Short rebar stubs may be left attached to the 
sump, if desired, to assist in lifting the sump when it is clear. 

Total weight of concrete rubble will be about 1,550 lb. This will be placed in drums for 
disposal and removed from the sump area. 

The concrete pad will be wet down prior to break up. During break up activities water 
misting of the concrete will continue. 

4.6 EXCAVATION 

The excavation of the sump will be done in two stages. First, sufficient excavation will 
be done to uncover the floor drain inlet elbow and line, to allow cutting the elbow, and to 
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allow capping the cut pipe end. After this work is done, the excavation will continue 
using a hand-held powered auger to loosen the soil al l  around the sump, thereby enabling 
it to be hoisted out of the ground by the cherry-picker. 

The fmt phase of the excavation will be done using mechanical and manual methods. 
The fd material directly over the inlet elbow will be loosened to a depth of about 3 ft  
using a hand-held motor-driven auger. Manual methods will then be used to remove the 
loosened soil and to uncover the drain pipe, the top of which is approximately 37 in. 
below the surface. The excavation floor area will be 20 in. by 32 in., sloping outward to 
30 in. by 48 in. at the top. Estimated volume of soil to be removed is approximately 25 
ft?, which will fill four, %-gallon drums. 

When the pipe has been uncovered, the hole will be deepened to provide working room 
to cut the elbow. To a depth of 4 ft, sloping the sides of the hole is not required. For 
working convenience, however, the sides should be sloped to provide access to cut and 
cap the pipe. The excavation will require daily inspections, per 29 C.F.R. 1926.650. 

When adequate working space has been excavated, the pipe will be cut using procedures 
described in Section 4.7. 

After the pipe has been cut and capped and the elbow and tarps removed, the excavation 
will be completed. Using the auger, holes should be drilled all around and close to the 
sump, to a depth of 8.5 ft minimum. 

A truck-mounted power auger may be used for a second phase of the excavation, if 
access is adequate. 

4.7 CUT/DISCONNECT DRAIN LINE 

The inlet line will be cut in two places. Before any cuts are made, two layers of plastic 
tarp and a welding blanket will be placed under the line. These ground coverings will 
catch the cuttings and will be used to wrap the severed elbow after cutting is complete. 
Before cutting, explosive gas levels will be monitored to ensure that they are 0% of the 
LEE. Air monitoring will be conducted in accordance with the HASP, which requires 
that the source of any detectable explosive gases be identified before operations proceed. 
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If any combustible gases are detected, fans and blowers will be used, as appropriate, to 
disperse the gases prior to cutting, and the use of a cutting torch will be prohibited. 

The fmt cut will be made through the 8-in. diameter stainless steel 90" long-radius elbow 
shown in Figure 4-1, about 4 in. from the Duriron double hub (2.5 to 3 in. minimum), 
using a cutting torch and making the cut reasonably square. The second cut will be 
through the 90" long-radius elbow, about 2 in. from the outside wall of the sump. The 
cuttings and the severed elbow will be removed together, wrapped in the first plastic tarp 
and transferred to a white metal box for transport to an approved storage area pending 
final disposition. By removing the elbow at this time, clearance is created to allow 
capping of the severed ends of the pipe. After the ends are capped, the second tarp will 
be removed. 

The open pipe end will be capped by a Style EC501 End Cap Coupling manufactured by 
Romac Industries, Inc., in Seattle, Washington (Attachment 7). This coupling will slip 
over the cut end of the pipe, and will be held in place by the compression of an acid- 
resistant gasket when the flange bolts are tightened. It may be necessary to smooth the 
outside comer of the cut pipe opening to slip the gasket into place. The end cap is 
furnished with 2 in. IPT female threads with plug. 

The stub of the elbow remaining on the sump may be capped by a circle of plastic or 
other easily-disposed material, and held in place by duct tape. The only reason for this 
closure is to prevent any contaminated material from falling out of the sump while it is 
being transferred to the white metal box. 

At this time the cutting torch should be used to cut two holes near the top of the sump, 
each 1 in. in diameter, which will be used later to attach a bridle for lifting the sump. 
Cuttings may be allowed to fall into the sump. 

4.8 SUMPREMOVAL 

The cherry-picker will be positioned where it can lift the sump stnight up until it is clear 
of the ground. The sump will then be moved, while on the hook, over the laydown area 
where it can be lowered to horizontal and placed into the white metal box. As the exact 

4-13 
43 



4323 
Pilot Plant Sump RvA 

a. weight to which the crane will be loaded is uncertain, the crane will need an "annual 
type" inspection before and after the lift. 

Soil from the bottom of the excavation will be sampled and sent to the lab for analysis, to 
determine whether further excavation of contaminated soil will be required. Further 
excavation, if required, will be limited for planning purposes to a 1 ft  zone surrounding 
the sump and the removed section of inlet line (Figure 4-2). Contaminated soil (as 
defined by criteria documented in Removal Action No. 17 [Section 2.31) that may exist 
beyond this zone (a 4 ft  diameter, 11 ft  deep vertical cylinder encompassing the sump, 
and 1 ft  of soil beneath the removed inlet line) is excluded from this removal action and 
will be addressed in the final remediation of OU-5. The excavation will be covered to 
prevent the intrusion of rainwater or run off prior to being backfiied. 

4.9 DRAIN LINE INTERNAL INSPECTION 

After the sump is disconnected from the building floor drain system and removed, the 
interior of the floor drain header will be inspected by a remote TV camera. The 
purposes of the inspection are several: 

1) To determine whether the drain has been plugged with concrete or grout 

2) To determine the condition of the drain system, so it will be known when 
removal of the pilot plant building is planned 

3) To evaluate the amount of wastes remaining in the line, and to judge whether 
they can be removed 

4) To evaluate the cause of liquid level fluctuations. 

A plan view of the floor drain system is shown on Drawing 13x 5500 P 00619, Rev. 0 
dated March 22, 1968 (Figure 4-3). The TV camera crawler will enter the drain line 
from the sump and inspect all the interior of the 8 in. drain line to the 90" turn under the 
Pilot Plant building, a distance of approximately 60 ft. Whether the crawler can be 
maneuvered past the 90" turn is questionable; if it can, the floor drain will be inspected 
as far as the crawler can be moved. 

Revised December 14, 1992 
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About 10 ft from the sump a 4-in. branch enters from the extraction area floor drains. 
Farther on, a number of 4-in. branches enter from the floor drain hubs. The crawler 
cannot enter these lines, but the TV camera will be positioned to look into each line, as 
far as the illumination allows. 

Prior to removal of the end cap coupling (Section 4.8), the soil area beneath the drain 
line will be prepared by spreading an impermeable heavy duty ground covering that is 
diked around its perimeter to form a basin to retain any materials that may drain from the 
pipe. A HEPA filtered glove bag will then be fit over and tape-sealed to the pipe. The 
glove bag will have a semi-rigid frame and ports for two gloves, an exhaust fdter intake, 
and equipment load-dload-out. The end cap will be de-coupled from the pipe within the 
glove bag, bagged out via the equipment port, and transferred to the FEMP 
decontamination facility. The camera equipment will be introduced into the drain line via 
the equipment port, then bagged out along with its cable following completion of 
inspection activities. 

In the event that additional removable contamination is observed within the drain line, 
further cleaning activities will be initiated following the drain line inspection. The 
procedures described in Sections 4.2, Sump Pump-OutKontents Removal, and 4.4, Drain 
Line Additional Cleanout, will be implemented as appropriate to achieve the further 
removal of drain line contamination. 

4.10 BACKFILL 

When authorization to backfill is received, the open excavation will be backfiied and the 
equipment removed. Backfill material will be transferred in accordance with the 
guidance and criteria presented in Removal Action No. 17 summarized in Section 2.3 of 
this RAW. If no further excavation is done, approximately 52 ft3 (2 yd3) of f i  material 
will be required. In the event that the full removal zone is excavated, approximately 100 
ft3 will be additionally removed and the total backfii required will increase to 
approximately 160 ft3 (6 yd3). 
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5.0 WASTE MINIMIZATION AND MANAGEMENT 
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This section discusses the methods that will be used for this RAW to minimize and 
manage waste generated during the course of the Pilot Plant sump removal action. The 
areas that are covered are waste minimization and management responsibility (Section 
5.1); a review of existing FEMP waste minimization and management programs (Section 
5.2); the specific work activities that will produce waste (Section 5.3); assumptions made 
regarding the waste (Section 5.4); and categories of waste produced and information 
regarding these categories (Section 5.5). The categories of waste produced are sampling 
waste, sump internal content waste, excavation soil waste, sump hardware waste, 
protective clothing waste, and decontamination wastes. For each of these Categories, the 
waste sources, waste characteristics, estimated volumes, and waste reduction waste 
control methods will be described. All materials originating within the process area, 
which encompasses the Pilot Plant and sump, are presumed to be radiologically 
contaminant until surveys demonstrate otherwise. 

Contaminated soil, liquids, sludge, and components will a l l  be generated and require 
some form of management during this removal operation. Liquids and sludge from the 
Pilot Plant Temporary Sump were tested and found to contain levels of radioactivity and 
hazardous materials in concentrations requiring management as hazardous mixed waste. 
Components that are in contact with the sump liquids will also be managed as hazardous 
mixed waste unless decontamination and monitoring indicate an alternative classification. 
Existing samples of the soils in the area indicate varying levels of both hazardous 
materials and radioactivity (Section 2 and Attachment 1). Removal Action No. 17 
(Section 2.3) identifies the levels of soil radioactivity that are exempt from requirements 
for removal and placement in an improved storage facility as total uranium below 100 
pCi/g, total thorium below 50 pCi/g, and total radium below 5 pCi/g. Any detectable 
non-radioactive hazardous material is considered to require removal and improved 
storage. Additional samples of the soil beneath the sump and piping are required. This 
sampling is discussed in Section 6.0 of this R A W .  Sampling and analysis of waste 
generated by this removal action, as necessary to select appropriate final disposal options, 
will be addressed in a separate comprehensive plan developed in parallel with the removal 
action. 
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5.1 WASTE MINIMIZATION AND MANAGlEMENT RESPONSIBILITY 

4323  

Waste minimization is the responsibility of each individual working at F". The 
principle responsibilities for implementing and enforcing waste management during this 
removal action resides with the Removal Site Supervisor and the Health and Safety 
Officer. The Removal Site Supervisor shall also be responsible for the project specific 
training of involved personnel in the relevant waste management practices and for the 
procurement of appropriate tools and equipment. 

5.2 EXISTING PROGRAMS 

A major element of the FEMP waste minimization program is the prevention of any 
unnecessary additional contaminated components, soils, and water. That objective has 
been incorporated into this RAWP. Specific actions that will minimize additional wastes 
include the removal of al l  noncontaminated components prior to the actual removal of the 
sump, strict limitations on any additional liquids or components added to the sump, and 
the covering of noncontaminated areas to prevent contamination through spills or 
releases. 

Due to the significant volumes of soil and debris that must be handled, moved, stored, 
and treated at the FEMP, an aggressive soil and debris waste management program has 
been initiated. The work plan for improved storage of soil and debris (Removal Action 
No. 13, as currently proposed, has been prepared and specifically addresses this issue 
(WEMCO 1992). The basic principles of the Removal Action No. 17 Work Plan are 
summarized in Section 2.3 of this RAWP. The primary criteria used for reuse of the 
soils are: 1) maximum radiological limit of, a) total uranium of less than or equal to 100 
pCi/g, b) total thorium less than or equal to 50 pCi/g, and c) total radium less than or 
equal to 5 pCi/g; and 2) the soil is not contaminated with nonradiological regulated waste 
materials. 

5.3 WORK ACTTVITIES PRODUCING WASTE 

Several work activities associated with this RAW will produce wastes of differing 
composition, contamination and disposal requirements. The specific waste produced is 
dependent upon the activity. This section reviews the removal process, in a generally 
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chronological order, and identifies those processes generating waste and the categories of 
waste generated. 

The preremoval phase of the field activities, as discussed in Section 4.0, will perform all 
setups for the removal. These preparations include removing all  noncontaminated items 
that may interfere with the sump removal. The majority of residual pumpable liquid and 
sludge from the temporary sump will be removed before implementing this R A W .  That 
pumping is being conducted using Standard Operating Procedure (SOP) 20-C-916 
(Attachment 6). That procedure will be implemented during this removal action as 
necessary to remove any residual liquids within the sump. 

The removal phase, as described in Section 4.0, includes removal of the existing sump 
pump and hardware, excavating as necessary, decontaminating the sump and equipment 
as necessary, cutting and removing the sump, investigating the inside of the temporary 
sump inlet pipe, and capping the cut inlet pipe. This phase also includes taking post 
removal soil samples to determine the condition of soil beneath the sump and conditions 
of materials placed in storage containers for possible disposal. 

The baclcfii phase is not anticipated to generate significant volumes of waste. The soil 
used for bacUdling will be obtained from within OU-3 using criteria identified in the 
Removal Action No. 17 Work Plan (WEMCO 1992). 

During all phases, personnel protective equipment (e.g. , gloves, booties, and respirators), 
and noncontaminated wastes will be generated. During the preremoval phase, significant 
personnel protective equipment use is not anticipated due to the current radiological 
posting and minimization of temporary sump intrusion. During the removal phase, 
significant quantities are anticipated. During the backfii stage, minor amounts of 
personnel protective equipment are expected. 

5.4 ASSUMPTIONS MADE REGARDING THE WASTE 

The following assumptions regarding the waste are made to provide the basis for waste 
minimization and management decisions made in this R A W .  
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e Unless contacted with the sump contents, disposable personnel protective 
equipment will be treated as radiologically contaminated waste. 
Nondisposable personnel protective equipment will be cleaned for reuse. 

0 Concrete, subsurface soil and liquid will be treated as mixed waste until 
analyses, or representative sampling, can support an alternative 
classification. 

0 Equipment to be stored for reuse is not considered to be waste for the 
purposes of this RAW. 

e This RAW covers waste minimization and management activities except 
treatment, storage, transportation and disposal. 

0 Decontamination wastes shall be treated as mixed waste until analyses of 
representative samples can support an alternative classification. 

e Maintaining radiological and hazardous exposures ALARA is a 
consideration in making waste management decisions. 

CATEGORIES OF WASTE 

removal action will produce several types of waste. Addressing these differen 
of waste in terms of categories will provide a logical means for identifying waste 
minimization and management methods. The categories of waste produced for this 

types 

removal action are: 1) sampling waste; 2) sump internal contents waste; 3) excavation 
soil waste; 4) sump hardware waste; 5) protective clothing waste; 6) decontamination 
wastes. 

5.5.1 Sampling Waste 

Samples will be collected from the liquid contents of the sump prior to removal, and 
from the soil underlying/surrounding the sump following removal. Sampling waste 
consists of excess material retrieved from each sample that will not be used for chemical 
and radiological characterization analyses. This waste will be generated primarily from 
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loose material clinging to the sampling equipment as it is retracted from the sample 
collection point. Although some residual material may cling to the exterior of the 
sampler and be transferred to the laboratory, it is expected that the bulk of this material 
will fall back into the sump or soil sample casing, or be collected within the plastic 
sheeting used to surround and contain the sampling apparatus. 

The intact sample will be packaged and sent to the analytical laboratory for analysis. 
Thus, for the purpose of this RAW, the intact sample is not classified as waste. 

Based on previous sampling in the area, the soil samples are expected to contain little or 
no amounts of chemical or radiological contaminants. However, there is a potential for 
chemicals and radionuclides from the temporary sump, and from surrounding tanks, to be 
in the soil. These potential contaminants include kerosene and the contaminants identified 
during prior sump sampling (Attachment 1). 

It is diffkult to quantify the sampling waste that will be generated during sampling. 
However, due to the relatively small sample quantities, the total volume of excess 
material removed from the ground and sump that may need collecting is not expected to 
exceed 0.5 I?. 

Waste will be reduced through two methods: proper sampling techniques, and sample 
waste screening and segregation. Waste samples will be taken in a manner that 
minimizes the potential for resampling and minimizes the number of samples required. 
The Sampling and Analysis Plan, described in Section 6.0 of this work plan, identifies 
the number of samples required. 

Each sample taken will initially be screened with appropriate radiological and chemical 
survey instrumentation. For the radiological screening, a NaI Gamma Scintillation 
Radiation monitoring instrument will be used as a minimum. For the chemical survey, a 
flame ionization detector (FID), or photoionization detector (PID) with the highest level 
lamp (typically 10.8 ev) shall be used. All instrumentation shall be calibrated and 
approved for use in this work area. 

The sample waste shall be segregated based upon the minimum screening level 
measurements for these instruments. For the FID/PID, a level of '1 ppm is typically 
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used. For the NaI Gamma Scintillator, a level of 2 times background is typically used. 
Sample wastes that indicate levels less than the minimum screening levels shall be 
segregated from sample wastes indicating levels equal to or higher than the minimum 
screening levels. In addition, samples will be further segregated as to radiological waste, 
hazardous waste, and mixed waste depending upon monitoring levels. The sump contents 
sample is considered to be mixed. All sample waste shall be labeled and temporarily 
stored in approved containers until characterization is complete. 

As an alternative to segregation, if it is anticipated that the total sample volume is 
expected to be very small and relatively homogeneous, it can be assumed that all  of the 
sample waste is mixed waste. It would then all be labeled and temporarily stored in an 
approved on-site storage location until characterization is complete. 

5.5.2 Sump Internal Contents Waste 

The Pilot Plant Temporary Sump was used to store floor drain waste from the Pilot Plant 
during 1968 to 1970. Every type'of chemical used in the Pilot Plant during this time 
may have been pumped to this sump. Recent samples indicate that the sump liquid has a 
low pH (3), is flammable (flash point of approximately 118°F) and contains significant 
levels of organic and nonorganic materials. The sump liquid and sludge also contain 
relatively large concentrations of heavy metals, and radioactive thorium and uranium. In 
addition, the sump liquid and sludge has been determined to be an 'IF" listed waste, Nos. 
F002 and F003 (FMPC Material Evaluation Form No. 1229, November 1991). A more 
thorough characterization is contained in Section 2.0 and in the RSE (Attachment 1). 

Before implementing this RAWP, the majority of pumpable contents of the sump will be 
removed. If initial inspections of the sump at the outset of removal action indicate that 
pumpable volumes remain in the sump (with the exception of a small heel), the pumpable 
volume shall be removed using SOP 20-C-916 (Attachment 6). 

Once all pumpable liquids are removed, the remaining material is expected to consist 
primarily of dense, moist sludge in the bottom of the sump and moist sludge of unknown 
density in the inlet piping. The expected volume of sludge is fess than 1 ft3. This is 
based on qualitative examinations of the sump contents and the results of pre-removal 
pumping activities. If a small volume of residual liquid remains, it will be absorbed 
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using an appropriate absorbent (e.g., absorbent beads) and removed. This absorbent will 
add approximately no more than another 2 ft3 of waste to provide an estimated maximum 
volume of 3 ft3. 

The pumping of all pumpable liquids and sludge from the sump prior to this RAWP will 
provide the most effective waste reduction method. Other methods incorporated in this 
RAWP that will reduce this waste are: 1) openings to the sump shall be covered 
whenever access or inspections of the sump contents are not in progress; 2) materials and 
tools that can be easily decontaminated (e.g., simple wipe down) shall be used as much 
as practical; 3) the number of storage containers used for this waste shall be minimized; 
and 4) all items removed from the sump shall be promptly contained and decontaminated 
to reduce the potential for contamination spread. 

All materials that are either removed from the sump or have come in contact with the 
sump contents shall be handled, packaged, labeled, and stored as mixed waste, pending 
final disposition. 

.5.5.3 Excavation Soil 

There are several methods that will be used to minimize the volume of excavation soil 
waste. These methods are: I) use auger and hand digging methods to minimize the 
volume of soil removed; 2) excavate around the inlet pipe first to a depth not to exceed 
the depth requiring additional shoring or sloping (Le., 4 ft); 3) cover the appropriate soil 
areas whenever there is a potential for spreading contamination; and 4) use the criteria 
stated in Improved Storage of Soil and Debris Removal Action I7 Work Plan (WEMCO 
1992) for determining the ability to reuse this soil within OU-3. The objectives and 
approach of Removal Action 17 are summarized in Section 2.3 of this ,RAW. 

All excavation soil will be collected in drums approved for mixed waste. These drums 
will be filled to the recommended capacity and labeled and temporarily stored until 
characterization can be completed. Characterization sampling will be conducted in 
accordance with a detailed sampling and analysis plan to be developed in parallel with 
this removal action. 
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As discussed in Sections 4.6 and 4.10 of this RAW, excavation will be limited to the 
soils immediately surrounding the sump and inlet piping, with any contaminants present 
in the soil beyond the area of excavation left in place. Because listed wastes were 
contained in the sump, the volume of soil used as excavation backfii will likely be 
classified as a hazardous or mixed waste. The total volume of backfill soil potentially 
subject to this classification is estimated to be 160 ft3 (6 yd3). The backfdl soil will be 
obtained from soils stockpiled within OU-3. 

5.5.4 Sump Hardware Waste 

The sump component waste includes the sump with attached inlet pipe stub, the installed 
pump and its associated piping, and the concrete sump apron. All components that have 
come in contact with the sump contents are assumed to be mixed waste. Parts of the 
installed pump that have not come in contact with the sump contents are assumed to 
contain radioactive contamination until monitoring indicates acceptable levels. The 
concrete sump apron is assumed to be mixed waste unless subsequent characterization 
indicates an alternative classQation. 

It is anticipated that the sump, the installed pump, and its associated piping will each be 
handled, as much as feasible, as single units. This will require the use of approved 
transport containers of a large enough volume capacity to handle these components. The 
concrete apron, with rebar, occupies a volume of approximately 10 ft?. Because this 
material will occupy a larger volume upon removal, a broken volume of approximately 
20 ft3 is estimated. This broken volume will be dependent upon the sizes and geometries 
of the broken pieces and the geometry of the container. 

Waste reduction methods that will be used with the sump are: 1) capping the openings of 
the sump to minimize any unwanted items from entering the sump and minimize the 
spread of contamination from inside to outside the sump; 2) if decontamination or 
recycling are considered feasible, decontaminate the sump. The FEMP decontamination 
facility staff will make recycle and decontamination decisions in accordance with 
Removal Action No. 9 guidance. Than guidance indicates that in general thin gauge 
metal hardware and piping (less than 0.25 in thickness) is more appropriately 
dispositioned as scrap metal for recycle rather than for reuse. 
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Waste reduction methods that will be used with the installed pump and its associated 
piping are: 1) either disconnect or seal all noncontaminated and potentially radioactive- 
only contamination separately from the potentially mixed contaminated components as 
much as feasible to minimize the cross contamination of components; 2) sea l  the mixed 
contaminated components, particularly the piping inlets, upon removal from the sump to 
minimize the spread of contamination; and 3) if decontamination or recycling is 
considered feasible, decontaminate the pump and piping. 

Waste reduction methods that will be used for the concrete apron are: 1) store the 
concrete apron waste in separate containers; 2) break up the concrete into pieces small 
enough to minimize the number of containers required; and 3) cover the concrete apron 
when other events that may spread contamination are in progress. 

The sump, the installed pump, and its associated piping will be packaged, labeled, 
transported and controlled in containers approved for this purpose. The concrete apron 
will be labeled and temporarily stored in DOT containers (e.g., approved %-gallon 
drums) until characterization is complete. 

a 5.5.5 Protective Clothing Waste 

The use, handling, storage, and disposal of contaminated protective clothing is a routine 
function of WEMCO addressed in existing Standard Operating Procedures (FMPC-0516, 
FMPC-2128, RM-OOO91, FMPC-2152). Protective clothing is divided into two 
categories: disposable and reusable. Examples of disposable protective clothing are 
paper coveralls and surgeon’s gloves. Examples of clothing that can be decontaminated 
and reused are booties and respirators. 

For the purposes of this RAW, all protective clothing used in the identified 
radiologically controlled area is considered radioactively contaminated until monitored. 
Protective clothing that has come in contact with the sump contents is considered mixed 
waste and is handled accordingly. 

It is difCicult to estimate the total volume of contaminated protective clothing from this 
operation. If it assumed that each week one 55-gallon drum is filled with disposable 
protective clothing (not considering compaction), the total volume of material to be 
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buried can be substantial. Waste volume analyses associated with reusable protective 
clothing must include the waste generated by decontamination efforts. This 
decontamination may generate more waste volume than the volume of the contaminated 
item. 

Methods that will be used to reduce this volume are: 1) identify zones of increasing 
levels of protective clothing; 2) cover openings to the sump when feasible to allow work 
in the area using reduced levels of clothing; 3) cover and seal contaminated components 
that may cause of spread of contamination to the soil; 4) evaluate the use of dust 
reduction methods when excavating to reduce the level of respiratory protection; and 5 )  
minimize personnel entering the area to those that have a demonstrated need for the 
particular action. 

Protective clothing will be controlled using WEMCO standard procedures. Mixed waste 
protective clothing will be handled, stored, labeled and transported as mixed waste. 

5.5.6 Decontamination Wastes 

Decontamination wastes will be generated by field decontamination activities. These 
decontamination activities will consist of dry or wet wipe downs, simple two-stage soap 
and water stations, and high or low pressure wateddetergent spray systems. It is 
anticipated that field decontamination will only be performed on materials that have 
contacted the sump contents and are expected to be both radiologically and chemically 
contaminated. As a result, decontamination waste will be handled, treated (e.g., 
absorbed), labeled, and stored as mixed waste. 
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6.0 SAMPLING AND ANALYSIS 

A number of direct measurement and sampling and analysis activities will be required as 
part of the sump removal action. The two primary requirements for measurement and 
laboratory data are associated with worker health and safety monitoring, and 
demonstration of compliance with regulatory criteria. Worker health and safety, and 
applicable or relevant and appropriate regulatory criteria are discussed in detail in 
Sections 7.0 and 9.0 of this RAWP, respectively. 

To ensure that the data needs of worker health and safety monitoring and ARARs 
compliance are adequately addressed during the sump removal action, and that the data 
are sufficient in terns of both quantity and quality, a Sampling and Analysis Plan (SAP) 
has been prepared in accordance with applicable requirements of the FEMP Site-Wide 
CERCLA Quality Assurance Project Plan (SCQ). The SCQ is currently undergoing EPA 
review and is used here in lieu of the currently approved Quality Assurance Project Plan 
which is to be replaced by 'the SCQ. Specific portions of the SCQ that are applicable to 
this removal action are discussed in Section 8.0 of this RAWP. 

6.1 SAMPLING AND ANALYSIS OBJECTIVES 

The objective of sampling and analysis efforts is to provide information on chemical and 
radiological contamination levels consistent with requirements of the identified data uses. 
The two identified data uses associated with the sump removal action are: 1) monitoring 
for health and safety support, and 2) demonstrating compliance with the removal action 
ARARS. This section discusses each data use within the context of its specific data 
needs. The DQOs necessary to assure that the data is of sufficient quantity and quality 
are also identified. 

A detailed review of existing data from routine and special sampling programs was 
conducted to define the extent of additional sampling required to meet the data needs, and 
to identify potential target analytes. Included in this review were contamination levels in 
water from nearby piezometer sites, soil contamination levels from samples taken during 
piezometer installation, and analytical results from samples of sump liquid and sludge. 
Historical information and process knowledge concerning chemicals, wastes, and 
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radioisotopes involved in Pilot Plant operations were used to further identlfy contaminants 
of potential concern. Existing analytical data are shown in the RSE (Attachment 1). The 
data needs described in this section are comprised of information that is required but not 
included in the existing sources listed above. 

6.1.1 Health and Safety Support 

For the removal action, monitoring for health and safety is required in order to detect 
radiological or chemical contamination in the area surrounding the temporary sump, on 
equipment and personnel, or in the air. The number and frequency of contamination 
measurements will be determined by specific site conditions as assessed by the Health and 
Safety Officer, but as a minimum will include the surveys specified in Table 6-1. 

Survey methods include direct reading survey instruments equipped with detectors 
specific for alpha or bedgamma-emitting radionuclides, explosive vapors, or volatile 
organics. Air samples are obtained with either grab sampling methods or continuous air 
samplers. Due to the nonspecific nature of survey instrumentation, health and safety 
survey data are to be considered semiquantitative, at best. All health and safety 
monitoring shall be performed in compliance with applicable sections of the SCQ as well 
as the HASP (Attachment 3). 

6.1.2 ARARs 

The ARARS include specific performance criteria that the removal action must meet 
either from the standpoint of worker health and safety or protection of the environment. 
The ARARS for the sump removal action are detailed in Section 9.0 and Attachment 5 of 
the work plan. 

Data required to demonstrate compliance with the ARAFb include data from a sample of 
sump contents and from soil samples taken after sump removal. The radiological species 
found in the sump contents include isotopes of uranium (Uranium-234, Uranium-235, and 
Uranium-238) and Thorium-232. Soil samples will be analyzed for these radionuclides, 
as well as decay products that present the potential for radiation dose to on-site or off-site 
personnel. The radioisotopic analyses for parent species with the decay products of 
interest are the following: 
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Table 6-1. Minimum requirements for health and safety monitoring. 

ItedArea Frequency Analytes 

Site surface areas Prior to work and at completion 
each day 

Prior to work and at completion 
each day 

Fixed equipment Prior to work and at completion 
each day 

Accesslegress Prior to work and at completion 
each day 

Equipment transfer Prior to removal from exclusion 
zone 

Personnel On exit from exclusion zone 

Air Daily with continuous particulate 
sampler 

Prior to welding/cutting 

Prior to work and at completion 
each day 

Prior to entry 

Prior to welding 

Work area 

I 

Sump opening 

Alpha, BetdGamma, Organic 
Vapor Monitoring 

Gamma 

Alpha, BetdGamma, Organic 
Vapor Monitoring 

Alpha, BetdGamma, Organic 
Vapor Monitoring 

Alpha, BetdGamma, Organic 
Vapor Monitoring 

Alpha, BetdGamma 

Alpha 

Explosivity 

Alpha, BetdGamma, Organic 
Vapor Monitoring, Explosivity 

Oxygen Level 

Explosivity 
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Uranium-234 
Thorium-232, plus Thorium-228, Radium-228. 

Uranium-238, plus Thorium-230, Radium-226, Lead-210 
Uranium -235, plus Protactinium-23 1, Actinium-227 

Chemical contaminants identified in the sump contents include organic compounds and 
metals. Only the metals present at levels above the TCLP limits will be target analytes. 
The chemical analytes are the following: 

Organics 
1 , 1 , 1 -Trichloroethane 
Carbon Tetrachloride 
0-X y lene 
Benzene 
Toluene 

Metals 
Barium 
Lead 
Mercury 

The number of each type of sample is discussed in Section 6.2, Sampling Procedures. 
Waste characterization sampling and analyses will be required in support of final waste 
disposition. Waste characterization will be addressed in a separate sampling and analysis 
plan to be developed in parallel with this removal action. 

@ 

6.1.3 Data Quality Objectives 

All sampling and analysis activities must be conducted and documented in a manner that 
ensures that sufficient data of known quality are collected to support the end use of the 
data. The DQOs, specified for each data collection activity are qualitative and 
quantitative statements that specify the quality of the data required to support decisions 
during remedial response activities. 

The FEMP SCQ defines DQOs as analytical support level (ASL) A, B, C, D, or E. The 
ASL levels are described in Attachment 2. 

Health and Safety Support. The monitoring data required to support the health 
and safety program for the removal action must be of sufficient quality to assure 
that risks to employees are minimized. The ASLs necessary to achieve the 

Revised December 14, 1992 
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required data quality are Level A for radiological and chemical survey results and 
Level B for the analysis of air samples. 

ARARs. The data required to assure compliance with ARARS must be of 
sufficient quality to determine the type, amount, and distribution of contaminants 
in and around the Pilot Plant Temporary Sump. Based on the information 
provided in Attachment 2, the ASLs necessary to achieve the required data quality 
will consist of Levels A through D, with emphasis on C and to a lesser extent on 
Level D. For instance, samples exhibiting contamination as determined by 
radiological and chemical survey methods (ASL-A) will be submitted for Level C 
analyses. Level D analyses will only be performed on the sump sample and the 
two soil samples collected directly beneath the sump. 

6.2 SAMPLING PROCEDURES 

This section identifies specific sampling procedures required to meet the data needs 
described above. The number of samples, sample location, sample collection procedures 
are discussed. Waste characterization sampling to determine disposal options is not 
discussed here, but will be discussed in a separate comprehensive waste characterization 
SAP, prepared in parallel with this removal action. 

6.2.1 Health and Safety Monitoring 

Monitoring to assure the health and safety of workers typically employs data from hand- 
held survey instruments to detect contamination on surfaces, equipment, and personnel; 
external radiation exposure, or in the case of organic vapors, air contamination. Grab or 
continuous air samplers are used to collect samples to determine airborne radiological 
contaminants. Other survey methods include those for explosive gases and "sniffer" 
tubes for toxic vapors and gases. 

s. 

Radiological surveys during the removal action must be capable of detecting alpha, beta, 
and gamma emitting radionuclides on work atea surfaces, equipment, and personnel. 
Specific detector types useful for these purposes are: 
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Alpha Particles 

Beta Particles 
Gamma Rays 

ZnS Scintillator 
Continuous Air Monitor 

(CAM) 
Gieger-Mueller 
Gieger-Mueller 
NaI 

Surveys for chemical contamination typically employs an organic vapor analyzer (OVA). 
Detection is based on ionization of the organic species and the subsequent impact on an 
electric field. Ionization is achieved by either photoionization or flame ionization. 
Sensitivity of either instrument is strongly dependent upon the ionization potential of the 
target analytes as related to that of the substance used for calibration. The OVAs used 
during the sump removal action will be calibrated to yield the most conservative result 
within the context of assuring employee safety. Instrumentation calibration requirements 
are found in the SCQ, Section 8. 

. 

Specific procedures for performing organic vapor or radiological surveys are normally 
included within the scope of the qualification program for the individuals responsible for 
performing them. Additional requirements for performing radiological and chemical 
contamination surveys are found in the FEMP SCQ. The frequency of collecting survey 
data during the removal action will be determined by the professional judgment of the 
environmental or radiological technicians within’ the limitations specified in Section 6.1.1 
above. 31 

6.2.2 ARARs Related Sampling 

A sample of the sump contents will be collected prior to the final removal of residual 
sump liquids. This liquid grab sample will be submitted to the laboratory for full HSL 
screening analyses as detailed in Table 6-2. Soil samples will be collected after removal 
of the sump and ancillary equipment using a split-spoon sampler according to the 
procedure in the FEMP SCQ, Section K.5.3.1. A single core sample will be obtained 
from the bottom of the sump pit (10-ft below grade) to a depth of 12 ft. The sampling 
equipment will be operated from a platform placed over the sump pit to allow the sample 
to be collected from the center of the pit. The 2-ft section of core collected from the 
bottom of the pit at 10 ft below grade to the bottom of the sampled depth at 12 ft below 
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Note: Method detection limits and related analytical performance parameters are 
specified in the referenced SCQ procedure. 
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grade, will be segmented into two 1-ft sections (10- to 11-ft, and 11- to 12-ft sampling 
depths respectively) for analysis. These samples will undergo Level D analyses (as 
identified in Attachment 2) following the analytical procedures listed in Table 6-2. 

Contamination surveys will $so be conducted on the exterior of the sump and inlet piping 
following their removal. Screening of the soil surrounding the sump shall be done using 
a NaI radiation detector field correllated to soil umnium concentrations, and a PID/FID 
instrument to detect the presence of volatile organic compounds. If contamination is 
detected on the sump exterior in excess of the Removal Action 17 screening criteria, 
additional soil samples will be collected by split spoon at four equally spaced locations 
(one every 90') around the perimeter of the sump pit. The objective of this sampling is 
to obtain soil at each location from the surface to a depth of 12 ft. Each 12 ft core will 
be surveyed for radiological and chemical contamination using the instrumentation noted 
above. The 1 ft segment that exhibits the highest levels of contamination shall be 
submitted for ASL C analyses (as identified in Attachment 2) of the target analytes as 
identified in Table 6-3. Soil samples will be collected in accordance with FEMP SCQ 
Appendix K.5 Solid Matrix Environmental Samples. A total of 4 1-ft interval samples 
will be analyzed using the procedures identified in Table 6-3. 

If contamination is detected on the piping exterior, a sample will be collected directly 
beneath the section of removed pipe. The objective of this sampling is to obtain soil at 
this location to a depth of 2 ft below the pipe. The core will be surveyed for radiological 
and chemical contamination. The 1 ft segment which exhibits the highest levels of 
contamination shall be submitted for ASL C analyses (as identified in Attachment 2) of 
the target analytes identified in Table 6-3. Sump contents and soil sampling and analyses 
are summarized in Table 6-4. 

6.2.3 Concrete Samples 

Considering the small quantity of concrete and the difficulty in obtaining a representative 
sample, concrete will be presumed to be mixed waste based on process knowledge. 

. .  
Revised December 14, 1992 
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F'EMPSCQ 
Procedure 

4333 

SCQ 
Volume 

No. 

Table 6-3. Analytical procedures for soil analyses (ASL C). 

Isotopic uranium 

Isotopic thorium 

Analytes 

soil FM-RAD-0110 V 

soil FM-RAD-0080 V 

Media 

Lead 210 I soil To be 
determined 

soil . 

Radium-226 I soil I FM-RAD-0060 I V 

~~~ 

Tobe 
determined 

soil 

soil 

soil 

~~ ~ ~~ 

Protactinium-227 

To be 
determined 

FM-ORG-00 10 III 

FM-ORG-0010 111 

Actinium-227 

Mercury 

Lead 

Barium 

1 , 1 , 1 -Trichloroethane 

soil FM-INO-0040 III 

soil FM-INO-00 10 III 

soil FM-INO-0010 III 

0-X y lene 

Benzene I soil I FM-ORG-0010 I 111 

Toluene I soil I FM-ORG-0010 I III 

Note: Method detection limits and related analytical performance parameters are 
specified in the referenced SCQ procedure. 

Revised December 14, 1992 : 
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6.2.4 Chain of Custody 

An essential component of the soil sampling and analysis is ensuring the integrity of the 
sample from collection to analysis. The chain-of-custody procedure defined in the SCQ, 
Section 7.0 will be utilized so that the samples are traceable. 

6.2.5 Waste Management 

Sampling activities will generate small quantities of solid and liquid wastes which contain 
radioactive materials, hazardous substances, or both. All sampling wastes shall be 
handled in accordance with Section 5.0 of the work plan. 

6.3 ANALYTICAL PROCEDURES 

This section defines the analytical procedures to be employed for analysis of target 
analytes. AU procedures either currently exist in.Volumes 3 and 5 of the FEMP SCQ or 
are in the process of being finalized for inclusion into that document. Summaries of 
required analyses are presented in Tables 6-2 and 6-3. The listed methods are consistent 
with those required or prescribed by EPA. Analyses with "to be determined" methods 
will be performed by accepted and validated methods derived from standard sources such 
as the EPA's SW-846, DOE Emission Measurement Laboratory HASLl300, or American 
Society for Testing and Materials standard methods. An off-site laboratory qualified to 
perform work under the EPA's Contract Laboratory Program will be used. 

6.4 QUALITY ASSURANCE 

The quality assurance program for sampling and analysis is described in detail in the 
SCQ. The Pilot Plant Temporary Sump removal action will comply with all aspects of 
the program. 
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7.0 HEALTH AND SAFETY 

4323 

The removal action will be conducted in accordance with the provisions of the FEMP 
site-wide health and safety program (WEMCO 1990). The removal action will also be 
performed consistent with the task-specific HASP prepared for this removal action. A 
copy of the HASP is provided as Attachment 3 to this RAW. The HASP identifies, 
evaluates, and controls all safety and health hazards. In addition, it provides for 
emergency response for hazardous operations. The plan is consistent with 29 C.F.R. 
0 1910.120 and the FMPC Site HASP. 

Additional safety documentation will be prepared as necessary according to FMPC-2 116 
topical manual "Implementing FMPC Policies and Procedures for System Safety 
Analysis. 'I FMPC-2116 has been prepared to implement DOE Order 5481. lB, "Safety 
Analysis and Review System," and DOE Order 901, "Guidance for Preparation of Safety 
Analysis Reports. 'I 

7- 1 7G 



a 

a 



Pilot Plant Sump RVA 

8.0 QUALITY ASSURANCE 
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This removal action will be conducted according to the overall quality assurance program 
at the FEMP as described in the FEMP SCQ (FD-1000, March 4, 1992). The SCQ is 
currently undergoing EPA review and is used here in lieu of the currently approved 
Quality Assurance Project Plan which is to be replaced by the SCQ. The Quality 
Assurance Project Plan is based on the criteria specified in American Society of 
Mechanical Engineers NQA-1, federal EPA guideline QAMS-005/80, and DOE Orders 
5700.6 and 5400.1. Detailed requirements are implemented by the WEMCO Site 
Policies and Procedures Manual, FMPC-2054; and WEMCO departmental procedures 
and topical manuals. Specific quality assurance requirements will be incorporated into 
written and approved procedures and during personnel training. The site Quality 
Department will conduct periodic surveillances to verify compliance with the Quality 
Assurance Project Plan. 
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The removal of the Pilot Plant Temporary Sump is required under the CERCLA Section 
106 and NCP 40 C.F.R. 0 300.415. The NCP requires that a l l  ARARs be identified for 
releases of hazardous substances and for the corresponding response action (40 C.F.R. 
6 300.400(g)). The following ARARS matrix identifies the laws and regulations which 
should be considered during the Pilot Plant sump removal action. Attachment 5 provides 
a discussion and interpretation of these laws and regulations as they specifically apply to 
the Pilot Plant sump removal action. 
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The U.S. Department of Energy (DOE) letter DOE-667-92 titled "Proposed Phase III 
Removal Actions" and dated January 14, 1992, proposed the Pilot Plant Temporary Sump as 
a removal action. The purpose of this document is to evaluate the sump within the context 
of potential hazards to employees and the public, as well as the appropriateness of the 
proposed removal action. 

The Pilot Plant is located in the southwest comer of the Femald Environmental Management 
Project (FEMP) site (Figure 1-1, Grid No. 26). The temporary sump was in service from 
1968 through 1970 to collect liquids from the Pilot Plant floor drain system while the main 
sump was undergoing refurbishment. It is located between the main sump and the southwest 
comer of the building (Figure 1-2). The temporary sump is a 9 ft long by 2 ft diameter 
piece of Schedule 10 stainless steel (SS) pipe with a SS plate welded over the lower end. An 
8 in. entry line of SS is located at the pipe midpoint and may still be connected to the old 
floor drain system through Duriron pipes. The sump is set within a concrete apron at grade, 
as depicted in Figure 1-3. 

The FEMP site personnel recently noted that the liquid level in the temporary sump was 
rising and falling. This fluctuation was reported to the regulatory authorities as a potential 
release to the environment. Analysis of samples revealed that the sump liquid is ignitable, 
has a pH of 3, and contains heavy metals in addition to uranium and thorium. The 
temporary sump was determined to be a hazardous waste management unit and is included in 
the Part A Permit application as Abandoned Sump West of Pilot Plant. 

The scope of the sump removal action encompasses: 1) physical removal of the sump, 
including liquid contents and hardware components, 2) capping of the floor drain system 
drain line that is to be left in place, and 3) removal of contaminated soil (if applicable) from 
a zone surrounding the sump and inlet line. Contaminated soil that may exist beyond this 
zone (the 4 ft diameter, 11-ft deep vertical cylinder of contamination encompassing the sump, 
and 1 ft of soil below the inlet line), is excluded from this removal action and will be 
addressed in the final remediation of Operable Unit (Ow-5. 

Revised December 14, 1992 1-1 
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,gure 1-3. Pilot Plant Temporary Sump--plan and vertical cross section. 
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The bulk of the sump's liquid contents and sludge may be removed in a prior action as part 
of the ongoing Safe Shutdown activities (Removal Action 12). Early removal of the sump 
contents will significantly reduce the threat of release to the environment as well as provide 
valuable input to the removal action planning process. 
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2.0 SOURCETERM 

Samples have been obtained in connection with ongoing remedial investigatiodfeasibility 
study (RI/FS) activities as well as specific investigations of the sump contents. The 
analytical results from RI/FS samples do not indicate that contaminated materials are 
presently moving from the sump into the environment. Further, the analytical results from 
sump samples are consistent with the operations known to have occurred in the Pilot Plant. 

2.1 S U M P  CONTENTS DATA 

The results from analyses of liquid samples collected from the sump are shown in 
Attachment 1. The two most recent grab samples of sump liquid (September 1991) were 
collected within the top three inches of the liquid. An earlier sample of the sludge present 
within the sump was also collected (January 1991). The liquid characteristics include 
ignitability (118 OF flash point), low pH (3), elevated uranium and thorium concentrations, 
and exceedance of the Toxicity Characteristic Leaching Procedure (TCLP) limit for lead. 
The primary hazardous aspect of the sludge is its high concentration of thorium, in excess of 
55% (by weight). Although the majority of the sump’s contents may be removed prior to the 
sump removal action, residual materials could remain in the sump, and additional liquids 
may drain into the sump from the main floor drain system. 

2.2 SOIL SAMPLING DATA 

Soil samples were collected in connection with installation of selected groundwater 
monitoring wells in the vicinity of the temporary sump (Figure 2-1). The available analytical 
results (Attachment 2) from the locations closest to the sump (1411, 1252, 1253) indicate the 
presence of radioactive and nonradioactive contaminants that are also found in the sump. 
Chemical data are available from 141 1 and 1252, while radiological data are available from 
1411 and 1253.. 

- Note: The RSE was approved by the DOE in July 1992. Minor editorial corrections have been made to 
this page for clarification and consistency with the R A W .  
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Figure 2-1. Monitoring well locations. 
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2.3 WATER SAMPLING DATA 

Samples of perched water have been collected from three piezometers located near the 
temporary sump (1411, as well as 1246 and 1250). While these borings do not penetrate to 
groundwater, perched water is encountered approximately 11 to 12 ft below grade (elevation 
approximately 569 ft above mean sea level). The perched water monitoring data (Attachment 
3) from these adjacent wells do not reveal elevated levels of the constituents found in the 
sump. The absence of contamination in these samples may be an indication that the sump is 
not currently leaking. However, the flow and mixing characteristics of the perched water are 
not well known, and the influence of sump leaks on perched water at the sampling locations 
cannot be accurately assessed. 

I 

2.4 PATHWAY ASSESSMENT 

The contaminants found in the sump can reasonably be assumed to be soluble based on the 
low pH. Under this assumption, transport to groundwater could be a primary exposure 
pathway to man. The fact that perched water samples do not show contamination above 
detection limits could indicate that: 1) the contaminant solubility characteristics change on 
leaking from the sump, 2) a strong interaction between contaminants and the surrounding 
soils, 3) the monitoring wells are in the wrong location to detect the leak given the 
hydrogeology of the site, or 4) the sump is not presently leaking. It appears that either the 
third or fourth possibility is likely since the very mobile 1 , 1, 1-Trichloroethane, found in the 
sump liquid, does not occur above its detection level in the sampling results. A conclusive 
determination regarding whether or not the sump is or has leaked cannot be made based on 
the existing data. However, the hazardous nature of the sump contents, the fact that the 
sump is open to the atmosphere, and the sump bottom is within 1 ft of the existing perched 
water, all combine to represent a significant threat to the human health and the environment. 

Considering the flammable nature of the sump contents, there is also a potential for exposure 
to airborne contamination in the event of a fire. It is also reasonable to expect that such a 
fire would be easily controllable and of short duration (one hour or less). This pathway will 
be evaluated in Section 3.0 within the context of potential radiological and chemical 
exposures to on-site and off-site personnel. 

- Note: The RSE was approved by the DOE in July 1992. Minor editorial corrections have been made to . 

this page for clarification and consistency with the RAW. 
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a 3.0 EVALUATION OF THE MAGNITUDE OF THE 
POTENTIAL THREAT 

The available data do not support a quantitative evaluation of the groundwater exposure 
pathway identified in Section 2.4. However, the sample analysis results for predominant 
contaminants can be compared to applicable regulatory requirements and criteria to provide a 
qualitative assessment of potential hazards associated with the sump. The predominant 
contaminants and relevant criteria are as follows: 

Uranium and thorium: The potential impacts from uranium and thorium 
contamination in the sump and surrounding areas will be assessed agahst the 
criteria found in DOE Order 5400.5, "Radiation Protection of the Public." ' 

Specifically, the uranium and thorium results from sample analyses will be 
compared with the concentration limits for these radionuclides in water. . 

Inorganics: The potential impacts from the elevated lead concentration in the 
sump liquid is compared with the TCLP limits found in 40 C.F.R. 261.24. 

Organics: The specific organic constituents present in the sump liquid and sludge 
at detectable levels are compared with those considered hazardous substances 
according to 40 C.F.R. 261.32. The presence of these substances combined with 
the credible potential for release to the environment are considered to represent a 
potential threat of sufficient magnitude to warrant a removal action. 

The results of the comparison are summarized in Table 3-1. It is readily apparent from these 
results that a major release to the environment has the potential to create contaminants in the 
soil or groundwater in excess of applicable limits. 

To evaluate the potential significance of airborne contamination, experimentally developed 
factors that predict the release of contaminants from burning liquids, and the standard 
Gaussian dispersion equation were employed to model the release and transport of each 
contaminant in the event of a fire. Theve calculations are presented in Appendix A. 

The calculated radiological exposure to the maximum individual is compared to the 
10 mrem/yr radiological dose limit in 40 C.F.R. 61. For nonradiological contaminants, the 
applicable threshold limit value (TLV) is used as a point of comparison to assess the 

3- 1 
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Table 3-1. Comparison of measured sump concentrations with regulatory criteria. 

Analyte Criteria Source Sump Concentrations I' 
Measured 

Uranium 6E-07 pCi/mL DOE 5400.5, Chapter iii 490 pCi/mL 

Thorium 5E-08 pCi/mL DOE 5400.5, Chapter .iii 830 pCi/mL 

Lead 5 mg/L 40 C.F.R. 261.24 47 mg/L 

Organics Listed 40 C.F.R. 261.32 Carbon Tetrachloride 
Chemical Trichloroethane 

Xylene 

1/ Based on data presented in Attachment 1. Specific activity of uranium 8.2E-7 Ci/g 
and thorium 1.09 E-7 Ci/g (Appendix A). 

magnitude of the potential threat. The calculational results are summarized in Table 3-2, 
which shows that the conservatively calculated effective dose equivalent (EDE) resulting 
from the release of uranium and thorium during a fire is far below the allowable dose limit. 
However, the concentration of uranium has the potential to exceed the applicable TLV, and 
while no TLV has been established for thorium, thorium and uranium are both heavy metals. 

Table 3-2. Calculated impacts from radiological and chemical exposure. 
~~ 

40 C.F.R. 61 Air Concentration TLV 
Contaminant EDE (mrem) Dose Limit (mg/m3) (mg/m3) 

~~ ~~ ~ ~~ 

Uranium 0.02 10 5 0.2 

Thorium 0.4 10 74.9 0.2l' 

Lead NA NA 0.08 0.15 

I/ The TLV for uranium is assigned to thorium for the purposes of thisaevaluation 

Therefore, assuming that the nonradiological hazard presented by each is similar, it can be 
seen that the conservatively calculated thorium concentrations could also be a concern. 

During surveillance of the temporary sump, the external exposure rate was estimated to be 

3-2 



Pilot Plant Sump &A 4323 

on the order of 0.8 mWhr. Assuming that a hypothetical individual was near the sump 40-hr 
per week for a full year, the maximum external dose is calculated to be on the order of 1.7 
rem. 

3-3 
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4.0 ASSESSMENT OF THE NEED FOR A REMOVAL ACTION 

Consistent with Section 40 of the Code of Federal Regulations (C.F.R.), Part 300.410 of the 
National Contingency Plan, the DOE shall determine the appropriateness of a removal action. 
Of the eight factors to be considered in this determination, the following apply specifically to 
the Pilot Plant Temporary Sump: 

40 C.F.R. 300.415 

(b)(2)(i) - Actual or potential exposure to nearby human popuhtions, animals, or the 
food chain from hazardous substances or pollutants or contarninants; 

(b)(2)(ii) - Actual or potential contamination of drinking water supplies or sensitive 
ecosystems; 

(b)(2)(iii) - Hazardous substances or pollutants or contaminants in drums, barrels, 
tanks, or other bulk storage containers, that may pose a threat of release; 

(b)(2)(iv) - High levels of hazardous substances or pollutants or contaminants in soils 
largely at or near the sur$ace, that may migrate; 

(b)(2)(vi) - Threat offire or explosion 

The applicability of the five criteria is based on the assessment of construction and operating 
history of the Pilot Plant sump as well as the results of recent sampling and analysis efforts. 
In addition, the pathways identified in Section 2.4 represent credible routes of exposure to 
man. These two facts support the need for the removal action. 

4- 1 
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5.0 APPROPRIATENESS OF A RESPONSE 

It is concluded on the basis of the foregoing evaluation that a response action is appropriate 
considering the hazardous nature of the Pilot Plant Temporary Sump contents and the 
potential for contaminant migration. A removal action is required to address the existing 
situation. 

5-1 
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1.0 INTRODUCTION 

4323  

In Section 2.4 of the Removal Site Evaluation, the potential release of contaminants to air in 
the event of a sump fire was identified as an exposure pathway. The calculations to 
determine the potential magnitude of this threat are presented in this appendix. The intent of 
these calculations is to define conservative boundary conditions for a worst case fire 
scenario. To achieve this end, conservative assumptions were made to compensate for the 
lack of actual data necessary to perform definitive calculations. Key assumptions made for 
the calculations include the following: 

1) The entire quantities of dissolved contaminants within the sump are available for 
release. This does not include the contaminants associated with the sludge. 

2) The postulated fire has a duration of eight hours, in which time all  available 
combustible material is consumed. Eight hours was selected as a bounding 
duration based on the expectation that the fire is likely to be extinguished in less 
than that time, and that it is unlikely that exposures would last longer than eight 
hours. 

3) The receptor is located directly downwind at a distance of 100 m for the duration 
of the fire. 

2.0 RELEASE TERM 

The release term is the amount of material actually released by the hypothetical fire and is 
calculated as the product of total activity or mass available within the sump, and the release 
fraction, F: 

a 

R, = Ci X F where: 

R, = Release term of species i, g 
Ci = Total sump content of species i, g 

A- 1 
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F = .Experimentally determined fractional release, unitless 

The release fraction, 1.8E-03 , which is the fraction of total activity released during the fire, 
was obtained from Schwendiman et al. (1968). The volume of the sump is equal to 
8.9E+05 mL. The value of C for each contaminant, in grams, is calculated from the 
following equation: 

Ci = Vi X 8.9E+05 

where Vi = Concentration of species i, g/mL 

The above method yields the following total sump content quantities for the three 
predominant contaminants of interest: 

Uranium 496 g 
Thorium 6780 g 
Lead 41.8 g 

For the purpose of estimating radiological impacts, the mass content of radiological 
contaminants is converted to units of radioactivity. The uranium mass was converted to 
activity on the basis of the measured 1.16 wt% 235U (98.83 wt% 238U and 0.01 wt% 234U). 
The thorium in the sump is assumed to be natural thorium (232Th). The specific activity used 
for the calculations are: 

Uranium 8.2 E-07 Ci/g 
Thorium 1.09E-07 Ci/g 

Based on the above equations and parameter values, the following release terms were 
calculated : 

Uranium - R, = 0.7 pCi 
Thorium - RTh = 1.3 pCi 
Lead - R, = 0.075 g 

u 

A-2 
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3.0 ATMOSPHERIC DISPERSION 

The airborne concentration of contaminants released by the hypothetical fire decreases with 
distance as a result of mixing within the atmosphere. The atmospheric dispersion coefficient 
(X/Q) is used to calculate the ground level air concentration for the location 100 m directly 
downwind (on the plume centerline). The assumed meteorological conditions are moderately 
stable (pasquill class F) mixing conditions, and an average ground level wind speed of 0.5 
m/sec. 

The following equation is used to calculate the dispersion coefficient, x/Q: 

x/Q = 1 f (TU,~,U), where 

ay = Lateral dispersion coefficient at 100 m 
a, = Vertical dispersion coefficient at 100 m 
u = Average wind speed, 0.5 m/sec 
Q = Unit release rate (Ci(or g)/sec) 

The x/Q at 100 m was calculated to be 0.3185 sec/m3. 

4.0 INTAKE OF RADIONUCLIDES 

The intake of radionuclides is determined from: 1) the air concentration of each radionuclide 
at the location of interest, 2) the duration of exposure, and 3) the respiration rate. This 
relationship can be expressed as: . 

Intake, Ii = x x B x t, 

where x = air concentration, pCi/m3 
B = respiration rate, m3/sec 
t = time of exposure 
Ii= intake of radionuclide, i 

The air concentration, x, is calculated as the product of atmospheric dispersion factor, xlQ, 
and the release rate, Q. Furthermore, Q is calculated as the quotient of the release term 

A-3 
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divided by the duration of release, T. Making these substitutions the intake equation 
becomes: 

The reference human breathing rate for light activity is 3.33E-04 m3/sec (ICRP 23). 
Inserting this value, the release terms calculated previously, and the x/Q of 0.3185 into the 
equation results in the following radiological intake: 

Uranium = 7.4E-05 pCi 
Thorium = 1.4E-04 pCi 

5.0 IMPACTS ASSESSMENT 

The impacts from exposure to uranium and thorium at the above levels are assessed by 
calculating the effective committed dose incurred from the intake described. The U.S. 
Environmental Protection Agency’s (EPA) dose conversion factors are employed for this 
purpose (EPA 1988). The dose conversion factors for uranium and thorium are 6.88E-08 
Sv/Bq and 7.38E-07 Sv/Bq, respectively. Multiplying the above intake values by the dose 
conversion factors and converting to the proper units yields an effective dose equivalent of 
0.02 mrem for uranium and 0.4 mrem for thorium, for a total dose of 0.42 mrem. 

For the purpose of this evaluation, the published Threshold Limit Value (TLV) will be used 
to assess the relative magnitude of chemical exposure to lead, uranium, and thorium will be 
evaluated. The TLV for uranium was used for thorium since a value for the latter has not 
been established. The validity of assigning the uranium TLV to thorium is supported by the 
fact that both are heavy metals and should behave similarly. 

Since TLV’S for metals are typically reported in units of concentration (i.e., ppm or mg/m3) 
it is necessary to estimate the concentration of the three metals at the 100 m downwind 
location. The concentration of each metal at the 100 m downwind calculated as the product 
of the dispersion factor, x/Q (sec/m3), and the release term, R (g), divided by the release 
duration (8 hr x 3600 sec/hr). The results of the impacts assessment for metal fumes are 
summarized below: 
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Metal Concentration @ 100 M TLV 

Lead 

Uranium 

Thorium 

0.08 mg/m3 0.15 mg/m3 ’’ 
5 mg/m3 0.2 mg/m3 2’ 

74.9 mg/m3 0.2 mg/m3’ 

Notes: 1/ - OSHA PEL for lead is lower at 0.05 m g / d .  
2/ - OSHA PEL for uranium is 0.2 m g / d  (insol.), and 0.05 mg/m3 (sol.). 

A-5 119 
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AneLIS ID: 910913-157 Project: HUMU HOOS Custaner Sanple I D :  H005-1 
Customer: HUMU Requfs i t ion N-r: 

Sanpled By: TS,DE Date Sanple Corrpleted: 
Date Serrpled: 13-SEP-1w1 Oats Sarrpte Recejved: 13-SEP-lWl 

Material Descriptfon: PILOT PLANT OUTDOOR SUMP Charge Umber: UBAOl 

Physical Descript ion SEE C W E N T S  EPM-lAB 13-NOV-lWI 

300220 3002 Total U - BrPADAP AnL EFM 61 1 Ppn JJ STOECKEL 1 26-SEP-1901 

303320 3033 pH - Electrode AnL EPH 3 . 0  JJ STOECKEL 1 26-SEP-1991 

305920 3059 . Total Th - Cotor. AnL 7.54 Q/l JJ STOECKEL 2 6- NOV- 1 W 1 

306420 3064 Flesh P t .  - Pensky Martens AnL 124 Deg. F D l  HARBUlA 1 20-SEP-1Wl 

fw***  Comnents frwn the EWVIRONMENTAL & PROCESS MATERIALS LABORATORY f o r  sarrpte 910913-157 ***** 

t i c a l  descr ip t ion :Brown Llgufd v f t h  about a I of solldo in  the battom. 
U & f lash point by 1.Harbcrla 
pH by J.Ro4ertS 
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Westinghouse Materials Co of Ohio 
Analyt ical Chemistry Departrnent 

Results of Analyses 

AnaLIS ID: 910913-158 Project: HWU HOOS Custofner Sanple I D :  H O O S - 2  
CustarRr: HWU Requis i t ion W d r :  

Senpled By: TS,OE D a t e  Sample Corrpleted: 
Dace Sanpled: 13-SEP-1991 Date Serrple Received: 13-SEP-1991 

Materiel Description: PIIOT'PLANT OUTDOG4 SUMP Charge Nunber: UBAOl 

4323  

Physical Descript ion SEE COHME H 1 S E P M - L W  13-WOV-1991 

300220 3002 Total U - BrPADAP AnL EPH 5 77 Pm J J  STOECKEL 1 26-SEP-1991 

303320 3033 pH - Electrode AnL EPH 3.0 JJ STOECKEL 1 26-SEP-1991 

305920 3059 Total  Th - Color. AnL 7.62 9/L  JJ STOECKEL 2 6-NOV-1991 

306420 3064 Flash Pt. - Pensky Martens AnL 118 Deg. F DL HAREULA 1 20-SEP-1991 

R * m * *  C m n t s  from the ENVIRONHENTAL 8 PROCESS H A T E R I A L S  LABORATORY for sample 910913-158 **I** 

Physical description :Brown l iquid with about 1/4 'I of  l lquid (n 
the bottm. 

U and f lash point by L.Herbule 
pH by J.Ruberts 
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Uestinghol~se t lz te r i~ ls  Co of Ohio 
Analytical Cheaistry Departaent 

Pesults of Analyses 
. .  

AnaLIf ID: 910111-010 Project: 0.320 0001 Cllstoner S~ap le  ID: S-5 
. Custom: PILOT PLI Gequisition HuNter: 
Date Saapled: ll-JAN-1991 Date Sample Eeceivd: ll-JAt~-1991 , 

Sanpled by: Date h p l e  Cot4pleted: 22-JAN-1991 
haterial Description: ~ j ~ ~ i @ ~ , ~ ~ ~ ~ ~ ~ -  .- . Charge HuFber: S D B g 2  

t i v .  

Ba-XDF 
c3-xii 

&?-X'EF 
nn-xPF 
N i -XF!F 
P-XS'P ~ 

Pb-XBF'- 
Si-XPF 
TC-XEF 
ih-XPF 
Ti-XFF 

Cr-XFF 
CU-XBF 

U-X9F 

Q.17 
0.12 
0.39 
0.42 

._ . 35.56 
0.18 
0.05 
0.15 
0.CO 

. 1.0t 

-.- 

.e.oq 
55 I or 
3; 90 
2.17 

COMPLEIE 
0.OG 

Rel. Ut. X EH BOLIN 
Rel. Ut. X RN bOLIN . 
Bel. Ut. X Ed BOLIN 
Pel. Ut. 2 kN BOLIN 
Eel. Ut.-% EN BOLIN 
Rel. Ut. X AN BOLItl 
Eel, Ut. Z RfI BOLIN 
Rel. Ut. Z kN bOLIN 
Eel. Ut. X EN BOLIfl  
Rel. Ut. X Ptl BOLIfi 
Re]. brt. 2 EN BOLIN 
Rel. Ut. Z RN BOLlN 

Rel. Ut. Z RN BOLIN 
Eel. Ut. X EN EOLIN 
Pel. Ut. X St4 bOLIN 

' 

Bel. Ut. Z EN BOLIN 

4323 

Date 
&er Procedure No. Analysis EESUlt  Units Analyst File flA Number Conpleted ---- -------------- .............................. -----------------_ -_-_______ . . . . . . . . . . . . . . . . . . . .  _____________ _________ 
3102 7001 

7001 
. 7001 

7001 
1601 
7001 
7001 
7001 
7001 
7001 
7001 
700 1 
7001 
7C01 
700 1 
7001 

. .... . .  - . - . . . . . . .-.-...__ ~ __..___. . - ..... . ... .-----. . . _  

a : . 

. .  

7001-91-002 
7G01-91-5C- 
7031-91-002 

- -  7001-91-002 
7CO1-91-002 
7031-91-002 
7COl-91-002 
7001-91-002 
7CO1-91-002 
7001-91-002 
7COl-91-002 
7031-91-002 
7CO1-91-002 
7031-91-002 
7001-91-002 

. 7601-91-002 

--.- - 
A* 

--- -411- 1.701 

22-JAII-1991 
22-JAN-159 1 
2-JAN-1991 
22-JAN-1991 
22- 56'1-1991 
22-JM-1971 
22-JAN-1911 
22-JM-199 1 
32-JAN-1?91 
22-.JA&l971 
22-J4+1991 

.- .. ... . . . 1 

22-JAt4-19 
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WEMCO ID: 
CNLSI NO.: 
Matrix: 
Preparation: 
Dits; 

ANALYTICAL RESULTS FOR SAHPLES 

910913-157 
912295 
Liquid 
1 
BBI[B 

Volatile OrQgnics: 
Trichlorofluoromethane C20 
1,1,2-TriChlOrQ- 

1,2,2-Trifluoroethane ~ 2 0  
Acetone C50 
Carbon Disulfide C14 
Methylene Chloride c12 
2-Butanone (MEK) C30 
l,l,l-Trichloroethane 208 
Carbon Tetrachloride 30 
Benzene c10 
Trichloroethylene <26 
Methyl Isobutyl Ketone <20 
Toluene c20 
Chlorobenzene c22 

Tetrachloroethylene C56 
1,1,2-Trichloroethane c12 

Ethylbenzene c10 
m,p-Xylenes . c12 
o-Xylene 21 
o-Dichlorobenzene C28 
2-Nitropropane ND 
Cyclohexanone ND 

Ethyl Ether . ND 
Pyridine ND 
Chlorinated Fluorocarbons ND 

Ethyl Acetate ND 

Surroaates: ( %  Recovervl 
1,2-DiChlOrOethane-d4 97 
Toluene-d8 91 
Bromofluorobenzene 95 

910913-158 910916-017 
912296 912298 
Liquid Liquid 
1 1 
QQn3 . E m  

<17 

C17 
C42 
c12 
<lo 
<26 
s8or 

23 
<8.5 

<22 
<17 
<17 
<19 
<lo 
<48 
C8.5 

c10 
17 

C24 
ND 
ND 
ND 
ND 
ND 
ND 

89 
100 
88 

C 2 . 0  

c2.0 
< 5 . 0  
c1.4 
c1.2 
14 
<2.4 
2.6 
3.3 

C2.6 
C2.0 
3.9 

<2.2 
c1.2 

c1.0 
c1.2 
< O .  80 
C2.8 
ND 
ND 
ND 
ND 
ND 
ND 

6.9 . 

90 
98 

101 

Preparation: 1 = No preparation 
2 = Methanol extraction 

ND = Not detected through a computer search of the Wiley/EPA mass Spectral 
database 

D = Surrogates diluted out of recovery range 
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WEHCO PO: 413910 
Release No.: 826 
Date:. October 29, 1991 

ANALYTICAL RESULTS FOR SAHPLES 

WEMCO ID: 910913-157 910913-158 910916-018 
CNLSI No.: 912295 912296 912297 
Original Matrix: Liquid Liquid Liquid 
Units: = EBHl 

Arsenic 
Barium 
Cadmium 
Chromi urn 
Lead 
Mercury 
Selenium 
Silver 

c1.40 
25.9 
0.62 
2.07 

0.051 
46 4'. 

KO. 60 
K0.04 

<1.40 
26.4 
0.64 
2.15 

0.056 
47.9 

C O .  60 
< O .  04 

0.74 
1.19 
0.48 
0.24 
1.18 
1.03 
0.48 
0.47 
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REMOVAL ACTION NO. 24 WORK PLAN 
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Fernald Environmental Management Project 
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within limits specified in the site NPDES permit. Contributing outfalls shall meet their own 
requirements to ensure that the final composite stream remains within limits. 

Because of the population size served by the plant potable water system, monitoring for 
coliform bacteria and various other constituents defined by Safe Drinking Water Act shall be 
performed on a routine basis. 

As part of the environmental restoration of F E W ,  underground storage tanks are being 
removed and necessary remediation performed as required by the Ohio State Fire Marshall. 
Reports of findings and conclusions are provided to EPA and the state of Ohio. 

2.3 PROJECT OBJECI'TWS 

2.3.1 Specific Objectives . 

Specific objectives of an environmental sampling and analysis project shall be specified in 
Project-Specific Plans (PSP). Examples of project objectives are included in Table 2-1 
(Appendix A). 

2.3.2 Intended Data Usages 
i- 

The intended use of acquired data is to assess the nature of the site and the degree and extent 
of potential problems resulting from past activities, evaluate the potential hazard to human 
health and the environment, evaluate remedial actions, choose and implement preferred 
remedial actions, and monitor plume migration and the effectiveness of remedial actions. 
Data partially fulfilling these requirements have been collected in previous and ongoing 
studies. Use of these data and identification and collection of additional data needs will 
fulfill the intent of the 1991 amended Consent Agreement and the stated site remediation 
objectives of DOE. 

2.3.3 Data Quality Objectives 

Data Quality Objectives (DQO) are qualitative and quantitative statements that specify the 
quality of data required to support decision making. Because they are based on end use of 
the data to be collected, different uses require different levels of data quality. There are five 
FEMP-defined analytical levels that will be assigned depending on intended use of the data 
and the Quality AssurandQuality Control (QNQC) methods required to achieve the desired 
level of quality. 'These levels are analogous to the 1987 EPAdefined DQO levels 1 through 
5 (U .S .  Environmental Protection Agency, 1987). However, because radionuclides comprise 
a large proportion of the analyses supporting FEMP programs and projects and because these 
radionuclide analyses have been used and verified by DOE and DOE contractors for many 
years, it is appropriate to address these measurements as standard. Therefore, in order to 
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maintain consistency in definition of DQO levels and to avoid confusion between EPA and 
DOWEPA programs, DQO levels at F E W  will be referred to as Analytical Support Levels 
(ASL) A through E. 

QNQC requirements for ASLs are provided in Table 2-2 (Appendix A). End data users 
prescribe ASLs for data to develop DQos as specified in Appendix C. Analytical methods 
for use for each ASL are defined in Attachment I. Data validation requirements are specified 
in Appendix D. Following are definitions of A through E levels of quality. 

ASL A (Qualitative Field Analysis) - Provides the most rapid (real or short time) results. 
ASL A is often used for health and safety monitoring at the site, preliminary comparison to 
Applicable or Relevant and Appropriate Requirements (ARAR), initial site characterization to 
locate areas for subsequent and more accurate analyses, field screening of samples to select 
those for fixed laboratory analysis, and engineering screening of alternatives (bench scale 
tests). These types of data include those generated on site through the use of Photo- or 
Flame- Ionization Detectors (PID or FID), pH, conductivity, alpha and beta-gamma friskers, 
or radiological wipe samples. .Analogous to EPA DQO Level 1. 

Example: Field screening for alpha, beta, and gamma radiation conducted with portable 
field equipment provides real time qualitative analysis for the presence or absence of 
radioactive isotopes. 

Examde: Field screening for chemical gases in the well bore of ground-water monitoring 
wells using Photo-Ionization Detectors provides real time qualitative analysis for presence of 
volatile organic compounds (e.g., benzene, toluene). 

ASL B (Semi-QuantitativelQuantitative and Qualitative AM~YSCS) - Provides more quality 
control checks than ASL A and results may be qualitative, semiquantitative, or quantitative. 
ASL B can be assigned when rapid turnaround results are needed. FEMP-specified 
analytical protocols in Attachment I shall be used. There are two sublevels available for 
specifying QA/QC, data reporting, and data validation requirements. 

Sublevel 1 specifies QA/QC, data reporting, and data validation requirements for FEMP- 
specified analytical protocols, which are similar to those used for ASLs C and D, but with 
different QA/QC sample type and frequency, quality control criteria for acceptance ranges, 
and requirements for data packages. 

Sublevel 2 specifies user-defined and special requirements. The data user shall specify 
QAIQC, data reporting, and data validation requirements based on intended data use and 
regulatory requirements. Specific requirements shall be defined in PSPs. 

Methods may range from more sophisticated screening techniques to fully defined methods 
similar to ASL C or D for radiological and nonradiological parameters, but with reduced 



43.23 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
4 QUALEY ASSURAN CE PROJ” PLAN 4 

Rewisioa 0 
4 March 1992 
Page 24 of 21 

QA/QC frequency and data reporting requirements for more rapid turnaround times. Also 
included in ASL B are standard methods (e.g., EPA 500-series drinking water methods with 
QNQC requirements different than those specified for ASLs C and D) and conventional 
parameter analysis in support of regulatory requirements such as NPDES permit monitoring. 

Example: Measurement of gross alpha and beta radioactivity in water in compliance with the 
Safe Drinking Water Act to provide information on drinking water quality. 

Example: Determination of volatile halogenated organic mmpounds (e.g., chloroform) in 
water by purge and trap gas chromatography without second column confirmation, with a 
limited suite of field and laboratory QC samples, and a minimal data package. 

ASL C (Quantitative with Fully Defrned QA/QC) - Provides data generated with full 
QA/QC checks of types and frequencies specified for ASL D according to FEW-specified 
analytical protocols for radiological and nonradiological parameters. The analytical methods 
are identical to ASL D for QA/QC sample analysis and method performance criteria. 
However, the data package does not typically contain raw instrument output but does include 
summaries of QA/QC sample results. ASL C may be used when analyses require a rigid, 
well-defined protocol, but where other information is available, so that a complete raw data 
package validation effort is not required. Laboratories shall be required to retain, in the 
project file, raw instrument data required to upgrade ASL C reports to ASL D. a 
Example: Analysis of total uranium by the fluorimetric method with a full set of QNQC 
samples as specified for ASL D. A summary data package is provided including QA/QC 
sample performance without raw instrument output. A limited level of data validation is 
required because only the summary forms need review. 

ExamDle: Determination of volatile organic compounds in soil by purge and trap gas 
chromatography/mass spectrometry with a full complement of QNQC samples as specified 
for ASL D. A summary data package is provided including QA/QC sample performance 
without raw instrument output. A limited level of data validation is required because only 
the summary forms need review. 

ASL D (Confirmational With Complete QA/QC and Reporting) - Provides data generated 
with a full complement of QA/QC checks of specified types and frequencies according to 
FEMP-specified analytical protocols for radiological and nonradiological parameters. The 
data package includes raw instrument output for validation of ASL D data. It may be used to 
confirm data gathered at ASLs B and C and when full validation of raw data is required. 

Example: Analysis of total uranium by the fluorimetric method, with a full set of QNQC 
samples per analytical batch (See Glossary terminology.) with analytical results and the full 
raw data package reported from the laboratory. a 

157 



' :. : . .  4323  
section 2 

FERNALD ENVIRONMENT AL MANAGEMENT PRO.lE(X 
QUALEY ASSURANCE PROJECT PLAN 0 

Revieioa 0 
4 Maxch 1992 
Page 25 of 27 

Example: Determination of volatile organic compounds in soil or water by purge and trap 
gas chromatography/mass spectrometry with a full complement of field and laboratory 
QA/QC samples. A complete raw data package is provided and validated for the analyses. 

ASL E (Non-Standard) - Analyses by non-standard protocols that often require method 
development or validation (e.g., when exacting detection limits or analysis of an unusual 
chemical compound are required). ASL E methods may be significantly different from those 
specified for ASLs B, C, or D data. New methods may be developed for ASL E data to 
allow for parameters or matrices that m o t  be analyzed using existing standard methods. 
This could be caused by interferences, analyses performed outside of accepted requirements 
for existing methods, or new methods developed to meet site-requirements or project-specific 
requirements that cannot be met by existing analytical methods. 

ExarnDlg: Analysis or evaluation of a gatextile material for suitability to use as a 
component of a remedial action at the site. Existing evaluation methods may not be adequate 
to evaluate site-specific needs so development of a new method is required. 

ExamDle: Determination of organic compounds (e.g., benz(a)anthracene) in drinking water 
at sub-part per billion levels by special method on-column injection gas chromatography/mass 
spectrdmetry with selective ion monitoring detection and a full suite of field and laboratory 
QA/QC samples as required for ASLs C and D data. A complete raw data package may be 
required for validation. 

The useability of data is determined by DQO requirements. ASL A data are considered as 
"good" as level D data if in compliance with DQOs. 

2.4 TARGETPARAMETERS 

Attachment I contains analytical methods that are currently expected to be used. PSPs will 
cite existing methods in Attachment I or specify requirements for new methods needed for 
ASL E data to analyze for specified target parameters. Target parameter lists and 
quantitation limits for methods currently in the F L A W  are summarized in Table 2-3 
(Appendix A). 

Target parameters for each project shall be identified in PSPs. Criteria used to determine 
target parameters for source areas and each potential migration pathway shall include a waste 
inventory of processes contributing to the source; previous source a r a  sampling results; 
sampling results of potentially upgradient sources; past monitoring data; indicator chemical 
determination based on mobility, toxicity, and persistence in the environment; and 
requirements of specific regulatory programs. Total u r h i u m  will generally be included as a 
target parameter for migration pathway sampling based on results of historical sampling. 0 
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1.0 SCOPE OF WORK 

This Health and Safety Plan (HASP) is to be used during the Pilot Plant sump removal 
action. Compliance with this plan is required of all workers and third parties who enter 
the Exclusion or Contamination Reduction Zone associated with this project. 

This HASP is intended to provide guidance to the removal contractor and to meet FEMP 
site requirements. The contractor will be responsible for developing and implementing 
their own HASP. 

All persons associated with the removal action must be familiar with the information, 
instructions, and emergency response procedures contained in this plan. . 

1.1 TASKS 

A detailed description of tasks can be found in the work plan Section 4.0. The tasks 
associated with this removal action include the following: 

Site preparation 
Sump pump-out/contents removal 
Removal of sump pump 
Drain line additional cleanout 
Remove concrete sump apron 
Excavation 
Cut/disconnect drain fine 
Sump removal 
Drain line capping 
Decontamination 
Drain line internal inspection 
Backfii 
Waste management. 
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1.2 REGULATIONS AND GUIDELINES 

All activities conducted during the Pilot Plant sump remom action at the Fernald 
Environmental Management Project (FEMP) shall be in compliance with the provisions 
and requirements of the following documents: 

U.S. Deparhnent of Labor OSHA Standards, 29 C.F.R, (Code of Federal 
Regulations) Parts 1910 and 1926, specifically 1910.120 - "Hazardous Waste 
Opemtions and Emergency Response" 

FMPC (Feed Materials Production Center) Industrial Hygiene and Safety 
Manual, Westinghouse Materials Company of Ohio, FMPC-2128, April 4, 
1989 

FMPC Site Health and Safety Plan, Westinghouse Materials Company of Ohio, 
June 1990 

USEPA, Standard Operating Safety Guidelines, November 1984 

USEPA, Guidance for Conducting Remedial Investigations and Feasibility 
Studies under CERCZQ, Interim Final, (EPA/540/6-89/004, OSWER Directive 
9355.3-Ol), October 1988 

Occupational Safety and Health Guidance Manual for Hazardous Waste Site 
Activities, NIOSH/OSHA/USCG/EPA, October 1985. 
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2.0 ORGANIZATION AND RESPONSIBILITIES 

The project organization is typically contractor dependent. For the purposes of this plan, 
generic project organization is described. The contractor’s HASP organization should 
correspond to the organization presented in this section. 

As a hazardous waste site characterization and cleanup project progresses, it may be 
necessary to modify some organizational aspects of the project, such as personnel 
responsibilities, so that individual tasks can be performed as efficiently and safely as 
possible. Any changes to the overall organizational structure must be recorded in the 
HASP and communicated to all parties involved in the work being performed. 

2.1 PROJECT MANAGER 

The Project Manager is responsible for the overall operation of the Pilot Plant sump 
removal. The Project Manager will act as the contact person with the Westinghouse 
Environmental Management Company of Ohio (WEMCO). 

2.2 REMOVAL SITE SUPERVISOR 

The Removal Site Supervisor is responsible for the overall safe operation of personnel. 
The Removal Site Supervisor shall ensure that the Health and Safety Officer @SO) is 
present during all activities indicated in Section 1.1. The Removal Site Supervisor will 
interact and coordinate the project and schedule with FEMP site organizations. 

2.3 HEALTH AND SAFETY MANAGER 

The Health and Safety Manager (HSM) is responsible to complete and oversee the 
implementation of the HASP. The HSM is responsible for selecting the HSO and 
overseeing that individual’s site performance. 

2.4 HEALTH AND SAFETY OFFICER 

The HSO will be a representative of the organization assigned responsibility for the 
removal action and is responsible for implementing the HASP. This individual is 
responsible for air monitoring of chemicals and dusts, radiation monitoring, frisking 
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personnel and equipment out of the Contamination Reduction Zone, maintaining the 
Contamination Reduction Zone, overseeing construction safety, and conducting initial site 
safety training. 

2.5 DIRECTORY OF RELEVANT CONTACT ORGANIZATIONS 

Location TeleDhone 

Westinghouse IRST 
Industrial Hygiene 
Radiological Safety 
Safety, Engineering & Fire Services 
Medical Services 
Emergency 
AEDO 

Bldg. 53 8453 
Bldg. 53 621 1 
Bldg. 53 6919 
Bldg. 53 6802 
Bldg. 53 6217 

6511 
643 1 
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3.0 SITE HISTORY 
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The FEMP is owned by the U.S. Department of Energy (DOE) and was operated from 
1952 until 1989 for the processing of high purity uranium metal. In 1989 facility 
production operations were placed on stand-by to focus on environmental remediation. 
The facility was formally shut down in 1991 after appropriate congressional notifications. 
Today, remaining workforces at the facility are focused solely on the implementation of 
environmental restoration related initiatives. 

The facility is a 1,050-acre parcel located in southwestern Ohio. In November 1989, the 
FEMP was placed on the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) National Priorities List (NPL) as a result of concerns 
related to past and potential releases of hazardous substances to the environment. 
Consistent with Section 120 of CERCLA, the DOE and U.S. Environmental Protection 
Agency (EPA) jointly signed a Consent Agreement in March 1990 establishing a schedule 
for the implementation of a site-wide remedial investigation (RI)/feasibility study (FS) 
and a series of removal actions at the FEMP. This agreement was amended in September 
1991. This removal action work plan has been developed consistent with the terms of the 
Amended Consent Agreement. 

The Pilot Plant sump is a temporary sump constructed for use during 1968 through 1970, 
the time the main sump was being refurnished. The temporary sump is a 9 ft long by 24 
in. diameter piece of Schedule 10 stainless steel (SS) pipe with a SS plate welded over 
one end. At the mid-point in the pipe an 8 in. entry line of SS is in place which may still 
be connected to the old floor drain system through Duriron pipes. Duriron is a glass-like 
material impervious to acids. The sump is set in a concrete base at grade. 

During the main sump refurbishment the old floor drain system, which ran the length of 
the west side of the Pilot Plant and consisted of 8 in. and 6 in. Duriron pipe, was 
covered over and abandoned in place. A new drainage system with grating covered catch 
drains was installed. It is believed that the temporary sump may still be connected to the 
old floor drain system which may account for the rising and falling liquid levels measured 
in the temporary sump. The Project Proposal dated April 1968 for the upgrade of the 
floor drains and sump speculates that the old floor drain system was badly deteriorated 
based on odors coming from the area under the floor. The actual condition of the old 
drainage system was not determined during the refurbishment. 

- 3- 1 370 



4323 Pilot Plant Sump RVA 

Groundwater monitoring data for this area from close-by borings of 12 to 20 ft in depth 
were reviewed. One would anticipate that if a release occurred from the temporary 
sump, elevated levels of the same constituents would be found in the groundwater borings 
nearby and at the approximate depth of the sump. This is especially true for 
1 , 1 , 1-Trichloroethane which is very mobile. The groundwater boring map and data sheet 
does not show elevated levels of the constituents found in the sump. 
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4.0 HAZARD ASSESSMENT 
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This section has been prepared in accordance with Occupational Safety and Health 
Administration (OSHA) 29 C.F.R. 1910.120 and the Feed Materials Production Center 
(FMPC) Site Health and Safety Plan. Because of the uncertainty of chemical and 
radiological hazards present at the time of this draft, the hazard assessment may be 
revised based on up-to-date information during the progress of work. All work with 
materials shall employ the ALARA (as low as reasonably achievable) concept for either 
chemical or radiological contamination. 

4.1 CHEMICAL HAZARDS 

The chemical information presented in this HASP is based upon samples taken in 
September 1991 (WEMCO ID. 910913 -157 and -158 and 910913-158). Table 4-1 
identifies the chemical and toxicological properties of the materials found in the sump. 

Liquid within the sump is anticipated to be removed during the preremoval action pump- 
out. If additional liquid enters the sump after the preremoval action pump-out, then 
additional pumping shall be performed. 

The sump removal action will take place once the liquid within the sump has been 
pumped out. With the liquid removed the majority of the chemical hazard will be 
eliminated. This hazard assessment is based on the chemical concentrations found in the 
liquid contents of the sump and is therefore a conservative estimate of the actual chemical 
hazard to workers. 

Prior to commencing specific work tasks a FEMP Work Permit shall be completed in 
compliance with FMPC-OS&H-2939 "FMPC Work Permit. 

The flash point of the liquid within the sump was found to be 118°F and the pH was 3.0. 
The liquid was brown in color with sedimentation present. The low pH is most likely 
due to nitric acid which was heavily used in the Pilot Plant. 

The chemical analysis of the liquid included volatile organics and Toxicity Characteristic 
Leaching Procedure (TCLP) metals. The maximum values obtained in these samples 
were as follows: 

' . 4-1 
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Lead - 47.9 ppm 
Mercury - 1.03 ppm 
Carbon Tetrachloride - 30 ppm 
1 , 1 , 1-Trichloroethane - 200 ppm 
o-Xylene - 21 ppm 

4.1.1 Lead 

Lead may possibly be dissolved in the liquid or as a precipitate of the liquid. Lead may 
also be complexed in a compound which may alter the toxicity are consequently the 
primary route of exposure. The primary route of exposure for the material in the sump 
will be considered inhalation. Inhalation of particulates containing lead or mist 
containing lead as a complex compound may occur during the removal action. 

Because of the short duration of this removal action only acute effects of lead exposure 
will be discussed. Only at high concentrations are acute effects seen, which are very 
unlikely during this removal action. Therefore the potential exposures to lead are 
unlikely. 

Maintaining low dust concentration conditions is the best means of reducing exposure. 

4.1.2 Mercury 

The primary route of exposure of elemental mercury is skin absorption or inhalation of 
mercury vapors. 

The acute effects include erosion of the respiratory/GI tracts, nausea, vomiting, bloody 
diarrhea, shock, headache, and metallic taste. Inhalation of high concentrations for short 
periods can cause pneumonitis, chest pain, dyspnea, coughing, stomatitis, gingivitis, and 
salivation. 

Mercury vapor is not anticipated to be a problem primarily because elemental mercury is 
probably not present in the liquid or sludge. The mercury is most likely bound to 
particulate. The control of dust generation will control exposure to mercury 
contaminated particulates. 
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4.1.3 Carbon Tetrachloride 

,' a 

The primary route of exposure to carbon tetrachloride is by inhalation with secondary 
exposure by skin adsorption. Carbon tetrachloride is slightly soluble in water. 

The acute effects of carbon tetrachloride include eye, nose, skin, and throat irritation; 
cough, dyspnea, cyanosis, cardiac arrhythmias, headaches, dizziness, mental confusion, 
nausea, vomiting, abdominal pain, and diarrhea. Carbon tetrachloride is considered a 
suspect carcinogen. 

Carbon tetrachloride is volatile and can be expected to pose an inhalation problem. 
Detection of carbon tetrachloride can be made with real-time instrumentation such as a 
photoionization detector. 

4.1.4 l,l,l-Trichloroethane 

The primary route of exposure to 1 , 1 , 1-Trichloroethane is inhalation. 

The acute health effects of include headache, lassitude, dermatitis, skin and eye irritation, 
cardiac arrhythmias, and depression of the central nervous system. 1 , 1 , 1-Trichloroethane 
has a relatively high permissible exposure limit of 350 ppm. 

Trichloroethane can be monitored using real-time instruments, such as a photoionization 
detector. The usage of personal protective equipment will reduce exposure by skin 
adsorption or inhalation. 

4.1.5 Xylene 

The primary route of exposure to xylene is inhalation. 

The acute health effects of xylene include dizziness; excitement; drowsiness; 
incoordination; staggering gait; irritation of eyes, nose, and throat; corneal vacuolization; 
anorexia; nausea; vomiting; abdominal pain; and dermatitis. 

Control of exposures to xylene can be accomplished through proper use of personal 
protective equipment (PPE). In addition, real-time monitoring of xylene will be 
performed using a photoionization detector. 
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4.2 RADIATIONHAZARDS 

The prim& radionuclides present in the sump are uranium and thorium. The available 
radiological data originated during a sampling survey in September 1991. A summary of 
the results include: 

Dose Rate:0.8 mWhr (at the top of the sump) 
Alpha Activity:5100 pCi/L 
Beta Activity:2900 pCi/L 
TotalU: 577ppm 
Total Th:7.62 g/L 
U-235: 1.16 WT%(U) 

The concentrations of radionuclides, including daughter products, assumed to be present 
in the sump liquid were determined as follows. It was assumed that the total thorium 
detected in the sump liquid is natural thorium (232Th). The total uranium detected in the 
sump liquid is known to be enriched to 1.16 weight percent Uranium-235 and is 
calculated to be 98.83 weight percent Uranium-238 and 0.01 weight percent 
Uranium-234. It was conservatively assumed that the sump contents could have been 
generated up to 40 years ago and that there were no radioactive products, other than the 
uranium and thorium, present at that time. However, over the 40-year period, daughter 
products would have been generated. The RADDECAY computer code was used to 
determine the daughter radionuclides and equilibrium concentrations that could be present 
in the sump liquids today. Only those daughter radionuclides that are present at greater 
than one percent of the parent’s activity are considered to be a radiation hazard. The 
concentrations of radionuclides assumed to be present in the sump liquid are presented in 
Table 4-2. The gamma radiation appears to be originating primarily from daughter 
products of Thorium-232. The Thorium-232 itself poses an alpha radiation hazard. 

The removal of the sump liquid is expected to reduce the dose rate. Dose rate 
measurements will be made prior to beginning sump removal activities (WEMCO 1992). 

The safety assessment for the sump removal activities should be reviewed for additional 
information. Control of these radionuclides shall be through engineering, administrative, 
and personal protective controls. 
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Table 4-2. Concentrations of radionuclides in the sump liquid. 

Fraction Concentration 
of Parent in Sump 

Radionuclide Parent Activity (Ci/ml) 

U-234 3.5E-10 
U-235 1.4E-1 1 
U-238 1.8E-10 
Th-232 8.3E-10 
Th-234 U-238 1 .OE + 00 1.8E-10 
Pa-234m U-238 1 .OE + 00 1.8E-10 
Th-23 1 U-235 1 .OE + 00 1.4E-1 1 
Ra-228 Th-232 9.9E-01 8.2E-10 
Ac-228 Th-232 9.9E-01 8.2E-10 
Th-228 Th-232 9.9E-01 8.2E-10 
Ra-224 Th-232 9.9E-01 8.2E-10 
Rn-220 Th-232 9.9E-0 1 8.2E-10 
PO-2 1 6 Th-232 9.9E-01 8.2E-10 
Pb-2 1 2 Th-232 9.9E-01 8.2E-10 
Bi-2 1 2 Th-232 9.9E-0 1 8.2E-10 
TI-208 Th-232 3.5E-0 1 2.9E-10 
Po-2 1 2 Th-232 6.3E-0 1 5.2E-10 
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4.3 PHYSICALHAZARDS 

In addition to the chemical hazards previously described, a variety of physical hazards 
will be present similar to those associated with any large construction project. These 
physical hazards are due to poor housekeeping, motor vehicle operation, heavy equipment 
operation, the use of power and hand tools, handling and storage of fuels, and installation 
and use of electric power. These hazards are not unique and are generally familiar to 
most industrial workers. They will be covered in site-specific training and, if necessary, 
during daily safety briefings. Table 4-3 presents an overview of the hazards associated 
with the proposed activities. 

, 

4.3.1 Noise 

Noise is a potential hazard associated with the operation of heavy equipment, power 
tools, pumps, and generators. Suspected high noise operations will be evaluated to 
determine if protective measures are warranted. Employees with 8 hr time weighted 
average (TWA) exposures exceeding 85 dBA will become part of a hearing conservation 
program. Noise levels above 85 dBA are expected only during the air hammering of the 
sump apron. Though exceedance of the 8 hr 85 dBA is not expected. 

4.3.2 Fire or Explosion 

The potential for a fire during the sump removal is moderate due the moderate flash point 
of the liquid found in the sump. Combustible gas monitoring will be conducted prior to 
removal actions, pipe cutting, or confiied space entry. Ventilation of the sump will be 
conducted if necessary. During operations involving the sump liquids, a designated fire 
watch individual will be present adjacent to the Exclusion Zone. This individual will 
maintain radio contact with the FEMP Safety Engineering and Fire Services by having a 
radio adjacent to the Exclusion Zone during all Exclusion Zone operations. The 
designated individual will not have other operational responsibilities during the Exclusion 
Zone operations. Responses to either a fire or explosion are discussed in Section 12.0, 
Emergency Procedures. 

4.4 HEATKOLD STRESS 

Heat stress is a significant hazard associated with the use of Level C protective equipment 
in hot weather environments. Local weather conditions encountered during late spring, 
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Heat/Cold 
Activity Radiation Chemical Noise Stress Physical 

Site Preparation 

Sump pump-out/contents 
removed 

Removal of sump pump 

Drain line additional 
cleanout 

Remove concrete sump 
apron 

Excavation 

Cut/disconnect drain h e  

Sump removed 

Drain line capping 

Decontamination 

Drain line internal 
inspection 

Backfill 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

Yes 

Yes 

No 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y es'- 

Yes 

Yes 

Yes 
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summer, and early fk are likely to produce conditions that will require restricted work 
schedules in order to protect employees. Heat stress will be monitored and the action 
levels described in Section 5.10 will be used to institute appropriate workhest regimens. 
Potential hazards in cold environments can be direct (frostbite, hypothermia) or indirect 
(slick surfaces, brittle equipment, poor judgment and shortcuts). Winter conditions will 
require attention to proper clothing, equipment warm-up time, and freeze protection for 
vessels, piping, and walking/working surfaces. Additionally, training may be needed to 
instruct onsite workers on how to prevent cold injuries and provide information on 
dietary adjustments. 

Appendix A contains American Conference of Governmental Industrial Hygienists 
(ACGM) Threshold Limit Values (TLVs) for heat stress and cold stress; these TLVs will 
be the guiding documents for temperature extremes encountered during sump removal 
action. 

4323 
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5.0 ACCIDENT PREVENTION 

3.1 RESPONSIBLE INDIVIDUALS 

All individuals on site are expected to conduct themselves and act in a manner that 
minimizes the potential for accidents. All on-site health and safety personnel, 
supervisory, and management personnel, and crew foremen shall ensure that individuals 
under their direct supervision are aware of the standard operating procedures and are 
implementing the procedures in a safe manner. Violations of established health and 
safety requirements may result in disciplinary actions up to and including dismissal. 

5.2 PERSONNEL RESTRICTIONS 

The items listed below are rules and restrictions to be followed by a l l  on-site individuals 
and any visitors: 

Horseplay of any kind will not be tolerated. 

The personal protective equipment specified by the HSO and this HASP shall 
be worn by all personnel. 

Eating, drinking, chewing tobacco or gum, smoking, and any other practice 
that may increase the possibility of hand-to-mouth contact is prohibited in the 
Exclusion and Contamination Reduction Zones. 

All lighters, matches, cigarettes and other forms of tobacco shall remain in the 
support zone. 

Individuals shall not be allowed to wear contact lenses while conducting onsite 
work operations in the Exclusion Zone or Contamination Reduction Zone. 

5- 1 

Individuals shall not be allowed to wear jewelry while conducting on-site work 
operations in the Exclusion or Contamination Reduction Zone. 
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Facial hair (beards, long sideburns or mustaches) that interferes with a 
satisfactory fit of the mask-to-face seal is not allowed on personnel who may be 
required to wear respiratory protection of any kind. 

Alcoholic beverages shall not be allowed during breaks (alcohol can increase 
the effect of exposure to toxic chemicals, create judgment errors which result in 
accidents, and increase the potential for heat stress). 

Any individual taking prescribed drugs shall inform the HSO of the type of 
medication. The HSO will review the matter with the HSM and the Contractor 
Medical Consultant, who will decide if the employee can safely work onsite 
while taking the medication. 

Each individual shall notify support personnel before entering the Exclusion 
Zone, and must comply with the buddy system which will always be used for 
Exclusion Zone operations. 

All accidents, no matter how minor, must be reported immediately to the HSO. 

5.3 FIRE PREVENTION AND PROTECTION 

In order to minimize the potential for fires and their impact, proper fire prevention and 
protection procedures are necessary. 

5.3.1 Fire Prevention 

The following list includes some of the most often cited fire prevention rules, but it is not 
intended to be all-inclusive: 

No smoking is allowed in the Exclusion Zone or the Contamination Reduction 
Zone. 

All sources of ignition are prohibited within a 50-ft radius of substances or 
operations which constitute a fire hazard. These operations or areas shall be 
posted with signs indicating: NO SMOKING OR OPEN FLAMES. 
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All tanks, containers, and pumping equipment, whether portable or stationary, 
will be Underwriters Laboratory (UL) or Factory Mutual (FM) approved if they 
are being used for the storage or transfer of flammable and/or combustible 
liquids. These storage containers will also meet all applicable OSHA 
regulations. 

Electrical lighting is the only means acceptable for artificial illumination where 
flammable liquids, vapors, fumes, dusts, or gases may be present. All 

electrical equipment and installations must be in accordance with the National 
Electrical Code for Hazardous Areas. Repairs on these items will be made 
only after they have been de-energized, and appropriate lock-out procedures are 
followed. 

Equipment requiring flammable liquid fuel shall be shut down during refueling, 
servicing, or maintenance. This requirement may be waived for diesel-powered 
machinery serviced by a closed system provided that there are attachments to 
prevent spillage. 

5.3.2 Fire Protection 

Personnel involved in the sump removal action are directed to use fire extinguishers to 
provide a means of egress for escape from a fire situation or to extinguish fires in the 
incipient stage only. Several of the most common fire extinguisher requirements are 
addressed as follows: 

Portable fire extinguishers shall be provided where necessary, inspected, and 
maintained in accordance with National Fire Protection Association (NFPA) 
Regulation #lo, Portable Fire Extinguishers. 

Fire extinguishers shall be conveniently placed, distinctly marked, and 
maintained in a fully charged and operable condition. 

The cherry-picker and similar heavy machinery must be equipped with at least 
one dry chemical or carbon dioxide fire extinguisher having a minimum UL 
rating of 5-B:C. 
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Fire extinguishers will be supplied in storage areas according to the hazards 
present. 

If a fire or explosion should occur, the appropriate emergency response guidelines 
outlined in Section 12.0 shall be followed. 

5.4 CONTAMINATION AND EXPOSURE PREVENTION 

All handling of contaminated materials shall be handled as ALARA. On-site personnel 
have the potential to become contaminated in various ways such as: 

Being splashed with liquids during sampling or handling operations 

Contacting contaminated liquids, sludges, or solids 

Walking through contaminated liquids, sludges, or solids 

Contacting contaminated equipment or machinery 

Sitting or kneeling on the ground in the Exclusion Zone. 

All on-site personnel shall be aware of areas where contact with contaminated materials 
may occur. Exposures to hazardous or contaminated materials can be kept to a minimum 
by strict adherence to the recommended personal protective equipment and 
decontamination procedures. All personnel will be expected to follow strict 
Contamination Avoidance work practices. 

As much care as reasonably possible will be used to prevent contamination of small 
equipment. Sampling and monitoring instrumentation shall not be set on contaminated 
surfaces. Care will also be taken to minimize contamination of monitoring 
instrumentation. Such instrumentation may be bagged or placed in protective carriers. 

5.5 HOUSEKEEPING 

Good housekeeping practices can reduce the potential for fire and accidents. This list 
includes some of the most pertinent requirements, but may not be all-inclusive: 

5-4 
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Tools, materials, extension cords, debris, and other items shall be properly 
stored and used to decrease the risk of tripping, falling, or other related 
hazards. 

Tools, materials, and equipment used overhead and subject to falling shall be 
properly secured. 

AU construction areas and storage sites shall remain free from the accumulation 
of combustible materials. A routine procedure will be established for cleanup 
by an authorized supervisor. 

Incompatible materials will be segregated. 

AU spills of flammable or combustible liquids and the areas they contaminate 
must be cleaned and containerized immediately. 

Work will not be allowed in untidy areas until the situation has been remedied. 

The Site Manager will inspect the work area daily for adequate housekeeping, 
record unsatisfactory findings or situations on the daily inspection report, and 
will see that these areas are cleaned accordingly. 

5.6 SAFETY MEETINGS 

Initial Health and Safety Meetings. Before initiation of work operations at the site, the 
HSO and/or HSM will provide a health and safety briefing to all personnel present. This 
presentation will address the material in this HASP and any other pertinent information 
(previous experience has shown that this training generally requires one to two hours, 
depending upon the level of experience of the personnel being trained). This is addressed 
in more detail in Section 10.0. 

Daily Safety Briefings. Before entering the Exclusion Zone each day, a short health and 
safety briefing will be conducted by the HSO to address the day's activities. It shall 
serve to notify individuals of any deficiencies that need to be changed or corrected. It 
will emphasize the specific concerns associated with planned work activities. Items 
covered in each meeting will be documented. 
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5.7 ACCIDENT INVESTIGATION AND REPORTING 

All accidents or injuries, however slight, resulting from on-site work activities must be 
reported to the HSO. Once informed, the HSO is required to complete an 
Accidenthncident Report and submit it to WMCO within 24 hours of the incident 
occurring. If necessary, the HSM will report to the site to conduct an inspection and 
investigation. 

5.8 WORWREsTWGIMEN 

The proposed workhest regimen will be dependent on weather conditions encountered 
and the level of personal protective equipment used by on-site personnel. The sump 
removal action may be conducted during any of the seasons, therefore, work conditions 
will vary significantly in regard to weather. At a Wet Bulb Globe Temperature (WBGT) 
Index temperature above 85°F the Industrial Radiological Safety & Training (IRST) shall 
be contacted. 

If the WBGT Index remains below 72.5"F, the following work schedule is a warm 
weather guideline for all levels of protective clothing listed in this plan: 

Work: 2 Hours 
Break: 15 Minutes 
Work: 2 Hours 
Lunch: 45 Minutes 
Work: 2 Hours 
Break: 15 Minutes 
Work: 2 Hours 

Total: 9 Hours and 15 minutes 

If the WBGT Index exceeds 72.5"F, the workhest cycle below will serve solely as a 
guideline. 

5-6 
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Water Intake 
WBGT Index (OF)* QuartsEIour 

82" - 83" 
84" - 87" 1 - 1 v 2  
88" - 89" 1 v 2 - 2  
90" & above 

v2 - 1 

More than 2 

4323 

Hourly Work/Rest** 
Cycle in Minutes 

50110 
45/15 
30130 
20140 

* 
** 

Impermeable clothing adds 10" to the measured WBGT. 
Rest means minimal physical activity. Rest should be accomplished in the shade. Any activity requiring 
only minimal physical activity can be performed during rest periods. Examples: Training by lecture or 
demonstration, minor maintenance procedures on vehicles. 

The HSO, health and safety technicians and buddies will be watching the employees at all 
times for any potential symptoms of heat stress or any unusual behavior. These measures 
should help prevent any heat stress illnesses from occurring. Appendix A provides 
additional guidelines and information on monitoring suggestions for physiological 
conditions such as heat and cold stress. 

5.9 BUDDY SYSTEM 

Workers shall comply with the buddy system on site, meaning that they shall enter the 
Exclusion Zone in groups of at least two (2) when wearing personal protective 
equipment. No entry will be made into the Exclusion Zone when there exists an 
atmosphere that is immediately dangerous to life and health (IDLH). Although this 
situation is not anticipated, if crew members are located in the Exclusion Zone when an 
IDLH atmosphere is detected, they will be evacuated through the use of a safety harness 
without requiring entry by other personnel. 

5.10 OPERATION OF HEAVY EQUIPMENT 

Only trained equipment operators are allowed to operate heavy machinery on site. The 
number of personnel in the vicinity of heavy equipment operations and in contaminated 
areas shall be kept to a minimum. Those individuals not directly involved in work 
operations will be required to maintain a 30-ft distance so as to not interfere. All heavy 
equipment shall be properly maintained in a safe operating condition and be equipped 
with an audible back-up alarm. 
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5.10.1 General Construction Safety Hazards 

A variety of physical hazards will be present similar to those associated with any large 
construction project. Some of those hazards are as follows: 

Equipment Inspections: All vehicles in use shall be visually checked at the 
beginning of each shift with each operator responsible for inspecting their 
assigned vehicle. 

Temporary Electrical: Only qualified electricians shall perform work on 
energized electrical equipment. All installations shall conform with the 
National Electrical Safety Code. All electrical wiring and equipment shall be 
of a type listed with UL or FM for the specific application. Ground fault 
interrupters will be used in all electrical circuits for portable electric tools. 

Power and Hand Tools: All hand tools shall be in good repair and used only 
for the purpose for which they were designed. Power tools shall be inspected 
and determined to be in safe operating condition as frequently as needed. 
Powered tools shall be grounded by a multi-conductor cord having an 
identified grounding conductor and a multi-contact polarized plug in 
receptacle. In the alternative, double insulated tools may be used if they carry 
a label that indicates the tool is indeed double insulated. 

These hazards and procedures are not unique and are generally familiar to most industrial 
workers. They will be covered in the site-specific and daily safety briefings. 

5.11 LOCK-OUT/TAGOUT 

Maintenance personnel sometimes perform work on machinery or components that 
normally operate under high voltages, tension or extreme pressure. Work to be 
performed on such equipment can cause severe trauma and sometimes death if those 
forces are not relieved and locked out. Equipment to be worked on should first be put 
into a Zero Mechanical State. This may be as simple as unplugging an appliance or 
loyering a bucket to the ground and taking the key to a backhoe. Some types of 
maintenance may require disconnecting and blanking feed pipes, physically locking the 
electrical supply off, and taking active means to supply fresh air, as in confined space 
entries. Typical lockout procedures include the following steps: 
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1) 

2) 

Notify the operator and others that work is to be done 

Post signs at all control locations that the equipment is being repaired 

4323 

3) Place your lock on the electrical box, control lever, etc., and tag it 

4) Block mechanisms, if appropriate 

5) Once work is completed, have supervisor inspect before returning to service. 

5.12 CONFINED SPACE ENTRY 

During the removal action, no confined space work is anticipated. If during the course of 
work it becomes necessary to enter a confined space, then the requirements of 
M&S-M-05, "Control of Entering and/or Work in a Confined Space" shall be followed. 

5.13 EXCAVATION/"RENCHING 

All excavation activities shall be in compliance with WEMCO IHS-S-11 Excavation 
Safety and 29 C.F.R. 1926 Subpart P. Prior to trenching or excavating, the proximity of 
utilities will be established. Trenches deeper than 4 f t  shall be sloped or shored 
according to the type of soils and recommended practices if personnel are to enter. 
Trenches shall be equipped with ladders or proper exit means so that travel distance shall 
not exceed 25 ft  to get out. Monitoring during excavation shall be conducted to 
determine the presence or absence of potentially explosive or toxic vapors. 

The underground pipe will be cut at two locations in line with the Work Plan. Before 
torch cutting the interior of the pipe will be monitored for organic vapors and explosive 
limits. If the lower explosive limit (LEL) is greater than 0%, then the interior of the 
pipe shall be force ventilated in order to reduce the LEL to 0%. LEL monitoring shall 
be continued during the cutting operation. 

5.14 HOISTING AND RIGGING 

All hoisting and rigging operations shall be in compliance with WEMCO M&S-S-10 
Hoisting and Rigging and 27 C.F.R. 1926 Subpart N. Materials that are expected to be 
lifted include the sump pump and piping, sump housing, and the sump. Any above 
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ground electrical lines within 12 ft (if less then 50 kv) of the cherry-picker shall be de- 
energized prior to the removal action. Appendix B contains WEMCO IH&S-s-10 
Hoisting and Rigging. 
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6.0 MONITORING 
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Monitoring shall be conducted for organic vapors, combustible gases, and radiation 
during all phases of the removal action. Monitoring shall be conducted on materials and 
personnel as detailed in Section 6.0 of the Removal Action Work Plan and as summarized 
in the following sections. All health and safety monitoring shall be performed in 
accordance with the applicable sections of the FEMP Site-Wide CERCLA Quality 
Assurance Project Plan (SCQ. The action levels are identified in Table 6-1. 

6.1 AIR MONITORING FOR CHEMICALS 

Air monitoring for organic vapors will be conducted before performance of activities in 
all work areas using a photoionization detector (PID) with a 11.7 eV lamp. The organic 
vapors of interest include xylene, trichloroethane, and carbon tetrachloride. The 
ionization potentials of trichloroethane and carbon tetrachloride require a lamp with an 
energy level of at least 1 1.4 eV. 

The organic vapor action levels are based on 100% carbon tetrachloride vapor in the air. 
Carbon tetrachloride was chosen because its permissible exposure limit (PEL) is the 
lowest of the organic compounds identified. The relative response ratio for carbon 
tetrachloride is 0.9 for an 11.7 eV lamp (based on a HNU PI-101). The action level of 
2.2 pprn would yield a 2 ppm carbon tetrachloride reading. The 2 ppm level is the 
8-hour PEL for carbon tetrachloride. 

A combustible gas indicator (CGI) shall be used to monitor combustible gas 
concentrations and oxygen levels in the working area. The CGI shall be used in the 
event of confined space entry (see Section 5.12), daily at the sump opening, and before 
any welding or cutting operations. 

If total organic vapor levels in the worker breathing zone within the Exclusion Zone are 
detected for a period longer than one (1) minute at greater that 50 ppm, operations will 
be suspended until the cause of the elevated levels is determined. 

If total organic vapor levels in the general worker breathing zone within the Exclusion 
Zone are detected at greater that 100 pprn for a period longer than one (1) minute, 
operations will be suspended until the cause of the elevated levels has been determined. ' 
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Table 6-1. Action levels. 

INSTRUMENT RESPONSE ACTION 

LEVEL D EXCLUSION ZONES 

Alpha Probe 300 dpm/100 cm2 total 
20 dpm/100 cmz removable 

5,000 dpm/100 cmz total 
1,OOO dpm/100 cmz removable 

Greater than 0% LEL 

Beta-Gamma Probe 

Combustible Gas Indicator 

Conduct additional surveys 

Conduct additional surveys 

No hot work; evaluate the situation; 
ventilate 

Greater than 1% LEL Evacuate area 

Upgrade to Level C; contact IRST Total Organic 
Vapor Monitoring 
(PID) 

Greater than 2.2 ppm 
above background ’ 

Less than 19.5% , Contact IRST 
Upgrade to Level B 

Remove/shut off ignition sources & Greater than 23.5% 

a investigate for cause of excursion 

LEVEL C EXCLUSION ZONE 

Combustible Gas Indicator Greater than 0% LEL No hot work; evaluate the situation; 
ventilate 

Greater than 1% LEL Evacuate area 

Total Organic 
Vapor Monitoring 
(PID) 

Greater than 50 pprn Stop work-evaluate situation; take 
detector tube for carbon tetrachloride; 
contact IRST. 

Stop work-evaluate situation Oxygen Greater than 100 pprn 

Less than 19.5% Upgrade to Level B - supplied air. 
Contact IRST. 

Greater than 23.5% Remove/shut off ignition sources & 
investigate for cause of excursion 

Using real-time instrumentation (PID), initially a maximum of 1 ppm above background at the perimeter of Level C 
work zones before expansion of the exclusion zone is required. This may be re-evaluated when more information is 
available on contaminant generation concentrations. 

6-2 193 



Pilot Plant Sump RVA 4323 

The detected organic vapor levels are based upon the TLV of carbon tetrachloride, the 
most restrictive volatile organic identified in the sump. Personnel in the Exclusion Zone 
will have available, as a minimum, a full face respirator with organic/particulate 
cartridges. These respirators provide a protection factor of 50 for organic vapors. 

The breathing zone atmosphere shall also be monitored every 15 to 30 minutes by an 
Industrial Hygienist for sustained levels of combustible gases and organic vapors. 
Monitoring will be continuous during critical operations including sump pump-out, 
concrete removal, drain line clean-out, cutting drain line, concrete removal, and 
decontamination. Personnel protection levels are: 

Above background to 2.2 ppm - Level D 

Above 2 ppm to 100 ppm - Level C 

Above 100 ppm to 20,000 ppm - Level B 

If the combustible gas indicator readings within the Exclusion Zone exceed 0% of the 
lower explosive limit (LEL) for a period of one minute, no torch cutting activities will be 
initiated and any existing cutting activities will be suspended until the source of the 
elevated readings is determined and action is taken to reduce the levels below 0% of the 
LEL. 

If the combustible gas indicator readings within the Exclusion Zone exceed 1 % of the 
lower explosive limit (LEL) for a period of one (1) minute, activities will be suspended 
until the source of the elevated readings is determined and action is taken to reduce the 
levels below 1 % of the LEL. 

6.2 RADIATION 

The objective of the monitoring program is to ensure that activities in the Exclusion Zone 
are performed with minimal risk of radiological exposure to personnel, in accordance 
with guidelines provided by the FEMP Industrial Hygiene and Safety Manual, FEMP and 
DOE Radiological Control Manuals, and DOE Order 5480.11. 
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0 The airborne radioactivity limit is based on the total thorium plus daughter equilibrium 
alpha activity associated with the Derived Air Concentration (DAC) for Th-232 (DOE 
1988), the most restrictive radionuclide present within the sump. External dose rate and 
surface contamination limits are based on the lower threshold levels associated with high 
radiation and contamination areas and the presence of Th-232 (DOE 1992). 

If the concentration of airborne particulate alpha activity exceeds 3E-12 pCi/ml within the 
Exclusion Zone, operations will be suspended and workers will promptly exit until the 
cause of the elevated levels has been determined. 

If the external radiation dose rate within the Exclusion Zone exceeds 0.1 rem/hr for a 
period longer than one (1) minute, operations will be suspended and workers will 
promptly exit until the cause of the elevated levels has been determined. 

If the level of removable contamination on Exclusion Zone working surfaces exceeds 
20,000 dpm/100cm2 alpha or 100,000 dpm/100 cm2 bedgamma, operations will be 
suspended and workers will promptly exit until the cause of the elevated levels has been 
determined. 

During operations in the Exclusion Zone, the atmosphere will be continuously monitored 
using a properly calibrated and dual alarmed (audible and visual) CAM. The high alarm 
shall be set to 3E-12 pCi/ml. External dose rate and removable alpha and bedgamma 
surface contamination levels will be measured every 30 minutes while work activites are 
in progress. 

Radiological surveys during the removal action must be capable of detecting alpha, beta, 
and gamma emitting radionuclides on work area surfaces, equipment, and personnel. 
Specific detector types useful for these purposes are: 

Location 
Exclusion Zone 

Instrumentation 
1 Combustible Gas Indicator 
1 Organic Vapor Analyzer 
1 Dust Monitor 
1 Dose Rate Meter 
1 Alpha Survey Meter 
1 BedGamma Survey Meter 
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Exclusion Zone Exit Point 

1 Beta/Gamma CAM (dual audiblehisual 

alam.0 

1 Alpha Survey Meter 
1 Beta/Gamma Survey Meter 

At least once per working day, the Health and Safety Officer shall verify that the 
minimum required instrumentation is operating in each specific area in which operations 
are being conducted. During routine surveillance, if the monitoring instrumentation is 
found to be inoperative, the operation shall be placed in a safe configuration until the 
instrument is repaired or a substitute can be provided. 

Thermoluminescent dosimeter (TLD) badges shall be issued to all workers and visitors 
who enter the sump removal action Exclusion or Contamination Reduction Zone. The 
badges shall be issued in accordance with the FEMP Radiation Control Manual. 

Internal radiation monitoring at the FEMP is routinely accomplished by performing in 
vitro and in vivo bioassay measurements. The FEMP Radiological Safety organization 
defines the internal radiation monitoring program for all workers at the FEMP. Internal 
radiation monitoring is required for all radiation workers exposed to surface or airborne 
radioactive contamination where the worker could receive 100 mrem annual effective 
dose equivalent from all occupational radionuclide intakes, or if any organ or tissue dose 
equivalent could exceed 5 rem annual dose equivalent. All workers required to enter the 
exclusion zone are required, at a minimum, to undergo baseline, annual, and termination 
in vivo examinations, and will participate in the routine uranium urinalysis program. 
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7.0 PERSONAL PROTECTIVE EQUIPMENT 

43/33 

7.1 INTRODUCTION 

Various levels of personal protection will be provided to workers at the site. The 
selection of personal protective equipment requires an evaluation of site-specific 
contaminants and the concentrations and physical hazards that may be potentially 
encountered (See Section 4.0 for complete hazard assessment). 

The personal protective equipment and action levels established for this project are based 
on available data. As additional testing and monitoring information become available, the 
HSO with approval of the IRST may adjust the action levels and protective equipment 
accordingly. Initial protection levels for different work activities are identified in Table 
7-1. Therefore, these items may change to provide the best possible protection and safety 
factors for the work operations on site. 

7.2 UPGRADE AND DOWNGRADE 

The HSO may upgrade or downgrade the levels of protection once approval from the 
IRST has been received. The change in level of protection shall be based on variations in 
site conditions relative to the initial hazard assessment. As information from real-time 
monitors and personal air monitoring results become available this information will be 
used to adjust levels of protection for specific work tasks. 

The decision to upgrade the level of protection will be made by the HSO with approval of 
the IRST based upon the prevailing site conditions including exposure, contamination, 
meteorological conditions and the site operation involved. Industrial Hygiene will be 
notified in the event that a PID reading exceeds 25 ppm. For example, at PID readings 
of 50 ppm, airline respirators will be used unless specific monitoring (e.g., detector 
tubes) indicates that carbon tetrachloride is below 50 ppm. Levels greater than 100 ppm 
will require supplied air. The requirement to upgrade will be communicated to the 
Project Manager and involved employees. 

A decision to downgrade from a level of protection published in this HASP as part'of 
Table 6-1 is permitted, when in the professional judgment of the HSO, in consultation 
with the HSM, and approval of the IRST when site conditions warrant such a downgrade. 
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Table 7-1. Operation specific protection levels for the sump removal action. 

Level D Operations 

e Site Preparation 
0 soil sampling 
e Cut Drain Line 
0 Remove Sump 
e Backfill Area 
0 Drain Cleanout 
0 Drain Line Capping 

Level D Modified Operations 

0 Clean Out Drain Line 
0 Excavate Soils 
0 Drain Inspection 

Level C Operations 

e sump Pump-out 
0 Remove Concrete Apron 
0 Decontamination 

Note: The levels of protection for any particular operation may be modified based upon current 
information and conditions. 
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The Removal Site Supervisor is required to be notified of the proposed change. Where 
the HSO has upgraded the level of protection due to prevailing site conditions, and site 
conditions return to the pre-upgrade state, the HSO is authorized to return to the 
previously published levels of protection upon notice to the Removal Site Supervisor. 

7.3 LEVELS OF PROTECTION 

The following is a brief description of the degree of protection provided by each level. 
Since these levels are basic guidelines, it will be necessary to adjust the protection levels 
based on each specific operation or activity. 

The basis for the levels of protection are OSHA 1910.120 Appendix B. The majority of 
the work on site will be conducted in Level D protection. As identified in Section 4.0 
Hazard Assessment, Level D protection provides sufficient protection against the dust 
borne metals, organic compounds and external radiation anticipated to be found during 
sump removal action activities. 

Level C protection may provide the same level of skin protection as Level B, but will 
utilize a lower level of respiratory protection. Level C respiratory protection uses a full 
face air purifying respirator with canisters or cartridges. For this level of protection, it is 
necessary to recognize the contaminants prior to entry so as to provide the appropriate 
canister or cartridges specifically approved by National Institute for Occupational Safety 
and Health (NIOSH)/Mine Health and Safety Administration (MHSA) for those 
contaminants. 

With each of these levels of protection there is a degree of variability or modification 
dependent on the specific tasks, specific chemicals, form and amount of chemicals 
present. For example, different tasks on the same site may require gloves of different 
materials, length, or thickness. Variations of a level of protection may be indicated by a 
qualifier, such as "Modified Level D." 

The equipment required for the levels of protection (respiratory, skin and eye) are listed 
in Table 7-2. 
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Table 7-2. Initial personal protective equipment levels for the Pilot Plant sump removal action. 

LEVEL OF PERSONAL PROTECTIVE 
PROTECITON EQUIPMENT 

D 

D- 
MODIFIED 

C 

Cotton Coveralls 
Neoprene (or equally-protective material) steel-toed boots 
Safety glasses 
Hard hat 
Gloves 

Cotton coveralls 
Chemical-resistant hooded coverall (tape legs and sleeves to boots and gloves) 
Inner surgical gloves 
Outer chemical resistant gloves (neoprene or equivalent) 
Neoprene steel-toed boots 
Hard hat 
Chemical splash goggles or safety glasses 
Nuke booties (optional) 

Cotton inner coveralls 
Full facepiece, air purifying, OV/Acid/HEPA cartridge respirator 
Polycoated or Saranex hooded coverall (tape hood of coverall to respirator; tape legs and sleeves 
to boots and gloves) 
Inner surgical gloves 
Outer chemical resistant gloves (neoprene or equivalent) 
Neoprene steel-toed boots 
Nuke booties (optional) 
Hard hat 
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7.3.1 Heavy Equipment Operators 

All heavy equipment operators will be required to wear Level D protection. 

7.4 PERSONAL PROTECTIVE EQUIPMENT FOR INSPECTORS AND 
VISITORS 

Government contracting officers shall be provided personal protective equipment by the 
HSO. Before allowed into the Exclusion Zone or restricted working areas, these persons 
must have medical and training clearance. The levels of protection outlined in Table 7-2 
are also required for authorized government personnel. Visitors and government 
personnel will not be allowed in the Exclusion Zone or the Contamination Reduction 
Zone unless authorized by the HSO and Removal Site Supervisor. 
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8.0 SITE CONTROL 

4323 

8.1 GENERAL ORGANIZATION 

The work area will be divided into two specific areas. The area where the removal 
activities will be taking place will be the Exclusion Zone. This zone has the highest 
potential hazard due to physical and chemical dangers. Access to the Exclusion Zone 
will be restricted to those individuals trained and approved to perform the removal action 
activities. The Exclusion Zone will be delineated using bamer tape or other easily 
recognizable devices with one common entrance/exit point. The Exclusion Zone will 
include the entire sump and excavation area and any additional areas needed to 
temporarily store equipment or containers of waste. The Exclusion Zone boundaries may 
need to be expanded or altered to accommodate airborne hazards caused by the movement 
and loading of excessively dry waste materials or other unforeseen circumstances that 
may arise during the project. If the Exclusion Zone is to be altered significantly, 
appropriate personnel will be consulted. 

The second zone to be established will be the Contamination Reduction Zone. This area 
will be located immediately adjacent to the entrance/exit to the Exclusion Zone. This 
zone will also be delineated using barrier tape or other easily recognizable devices. This 
zone will be utilized for the removal of disposable protective clothing including boots, 
gloves, tyvek suits, etc. and the decontamination of equipment utilized to perform this 
activity. Entrance to the Contamination Reduction Zone shall be limited to one 
entrance/exit point, preferable on the upwind side of the removal action activities, and 
shall be closely monitored and controlled by the field supervisor. Personnel may be 
needed in this zone to aid workers in decontamination activities upon their departure from 
the Exclusion Zone. 

a 

8.2 ILLUMINATION 

All hazardous waste operation zones shall be illuminated to not less than the minimum 
illumination intensities as listed in the following chart: 
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General site area 

Excavation and waste areas, 

5 footcandles 

3 footcandles 
accessways, active storage areas, 
loading platforms, refueling and 
field maintenance areas. 

Sanitation facilities and equipment for WOL areas shall comply with the requirements 
stated in 29 C.F.R. 1910.120 (n). 

8.3 COMMUNICATIONS 

Communications are essential to all smoothly run operations. Personnel should be 
provided with the appropriate equipment to facilitate the transmission of information 
necessary to support work activities, report emergencies and receive emergency 
information. This does not require that each person be in possession of a transmitting or 
receiving device, but that such instruments be accessible to workers within the assigned 
work area. Information can be received by one person and given to other individuals by 
in-person communications. 
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9.0 DECONTAMINATION PROCEDURES 

Necessary equipment for decontamination of radiological or chemical substances shall be 
readily available in the area surrounding the Exclusion Zone. Decontamination reduces 
the threat of spread of contaminants to other on-site areas by the cleaning of equipment 
and personnel at the work site prior to departure from the area. It is advised at all times 
to reduce the amount of contact to contamination in the work areas where possible 
thereby minimizing the degree of decontamination required. If necessary, personnel 
aiding in the decontamination of Exclusion Zone workers shall be equipped with personal 
protective equipment to prevent the threat of contamination to themselves. Variation in 
decontamination procedures will be made at the discretion of the HSO. 

The following procedures will be implemented for proper decontamination of utilized 
equipment and personnel during these activities: 

Personnel enter decontamination area from Exclusion Zone and drop tools, etc. 
on contaminated side of barrier tape or object. This equipment will be 
surveyed and then decontaminated for later use. 

Remove protective clothing and place on contaminated side of barrier tape or 
object. This waste will later be placed into appropriate containers. 

Before departure from the decontamination area, all personnel must be 
"frisked" with radiation detectors to verify successful decontamination. All 
equipment must also be surveyed prior to removal from the area. 

In all cases of radiological contamination, Radiological Safety shall be notified 
to perform decontamination as per FMPC SP-P-35-017. 

Reusable materials will be wiped down with a liquiddetergent mixture on a 
sorbent pad. The generation of contaminated free liquid will be kept to a 
minimum. The disposal of the sorbent pads will be included with contaminated 
solid waste. 
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10.0 TRAINING 

The major objectives of tmhing programs for employees involved in FEMP hazardous 
waste site activities include the following: 

Awareness of the potential hazards that might be encountered 

Knowledge and skills necessary to perform work with a minimal risk to worker 
health and safety 

Awareness of the purpose and limitations of safety equipment 

The assurance that workers can safely avoid or escape from emergencies that 
may occur within their work area. 

Categories of personnel include the following: 

Occasional General Site Worker - These workers are on site occasionally for a 
specific limited task such as observation, water monitoring, land surveying or 
geophysical surveying. They are unlikely to be exposed over permissible 
exposure limits. They are to receive 24 hours of basic training and 8 hours of 
field training. 

8 General Site Workers - These employees are on site for the majority of their 
work time. They are equipment operators, general laborers, and others 
involved in operations with hazardous substances. These employees could be 
exposed daily to hazardous substances and are involved in planned cleanup 
activities. They a& to receive 40 hours of training and 24 hours of field 
training. 

Suuervisors/Managers and Occasional General Site Worker - These employees 
are responsible for directing the efforts of Occasional and Administrative 
Workers. They are to receive the same 24 hours as their workers plus an 
additional 8 hours of Hazardous Waste Management training. 
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Supervisors/Managers of General Site Workers - These employees are 
responsible for overseeing the General Site Workers. They are to receive the 
same 40 hours training as the General Site Workers and 24 hours of field 
training and an additional 8 hours of Hazardous Waste Management training. 

Visitors - Visitors to a hazardous waste site must also be briefed on safety. 
Work being performed in an Exclusion Zone should always be observed from a 
clean area. Visitors include elected and appointed officials, senior level 
management and other interested parties. 

Employees shall not engage in field activities until they have been trained to a level 
commensurate with their job responsibilities and with the degree of anticipated hazards. 
A documented record of training shall be maintained for each employee. In addition, 
each employee shall be issued a written certificate upon the successful completion of their 
required training. It is the responsibility of all managers and supervisors to ensure that 
employees complete the required initial training as well as the annual refresher training 
necessary to meet the requirements of 29 C.F.R. 1910.120. 

10.1 TRAINING REQUIREMENTS 

General Site Worker Occasional General Site Worker (Minimal Exposure) 
~ 

40 hrs. Initial 
~~ 

24 hrs. Initial 

24 hrs. Field 8 hrs. Field 

8 hrs. Annual Refresher 8 hrs. Annual Refresher 

Supervisors/Managers of 

General Site Worker Occasional General Site Worker (Minimal Exposure) 

40 hrs. Initial 

24 hrs. Field 

~~ 

24 hrs. Initial 

8 hrs. Field 

8 hrs. Annual Refresher 8 hrs. Annual Refresher 
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10.1.1 Escorted Visitors 

Escorted visitors must review the FEMP Site Orientation video tape and be accompanied 
by a FEMP employee that has met all  training requirements to access the process area. 

10.1.2 Unescorted Vistors 

Unescorted visitors must review the FEMP Site Orientation video tape prior to accessing 
the administrative area. Before accessing the process area, unescorted visitors must 
complete the following courses: 

Radiological Safety - 5 hours 
Safety Orientation - 1 hour 
Nuclear Safety - 1 hour 

Depending on the areas to be visited personnel may also be required to complete 
applicable training required by 29 C.F.R. 1910.120 as defined in Section 4.1. 

10.2 SITE SPECIFIC TRAINING 

Before entering the Exclusion or Contamination Reduction Zone, all personnel shall 
receive training on this HASP from the HSO. Personnel shall read this HASP with any 
questions to be answered by the HSO. 
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11.0 MEDICAL SURVEILLANCE 

4323 

11.1 GENERAL 

The Occupational Health Program, also known as the Occupational Medicine Program, is 
an integral part of the FEMP Health andsafety Program, and conforms with DOE Order 
5480.8, the Contractor Occupational Medicine Program. The primary focus of this 
program is employee protection against health hazards in the work environment. This 
objective is accomplished by the following: 

Medical and work histones, laboratory testing, and a physical examination and 
assessment that assist management in assuring the placement of employees in 
work they can perform without undue hazard to themselves, their coworkers, 
plant facilities, plant site environments, the public at large, or the general 
environment. 

Early detection, treatment and rehabilitation of the occupationally ill or injured. 

The application of preventive medical measures toward the maintenance of good 
physical and mental health of employees. 

Continuing medical surveillance of employees, their job tasks, and their work 
environments. 

Encouraging employees to maintain their physical and mental health, and educate 
themselves in health and safety by providing them with professional guidance and 
counseling. 

A positive interaction with the Safety, Industrial Hygiene, Emergency Planning, 
and Radiation Health functions at the FEMP. 

The objectives of the Medical Program are carried out by a team of eight individuals that 
include: two licensed physicians, one of whom is board certified in Preventive/ 
Occupational Medicine; two registered nurses; two technologists (x-ray and laboratory); 
and two clerk specialists. 
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Employee placement, i.e., matching the employee to the job (item 1 above), is 
accomplished by offering each employee a complete physical evaluation each year. For 
some (e.g., hourly workers, emergency response team members, and security) a yearly 
physical is mandatory. In addition to the medical history, this evaluation consists of 
laboratory tests of the blood and urine, a test of pulmonary function, hearing testing, 
electrocardiography, a physicians exam, and a physician evaluation. For some employees 
(e.g., asbestos exposed workers, firing m g e  instructors), additional testing is mandated. 

11.2 THE OCCUPATIONAL HEALTH PROGRAM AND 29 C.F.R. 1910.120 

Like the Occupational Health Program, the prime focus of 29 C.F.R. 1910.120, The 
Hazardous Waste Operations and Emergency Response Standard, is employee protection. 
The standard is narrow in focus in the sense that it only applies to significant employee 
exposure involving hazardous waste. However, the standard places on the examining 
physician the responsibility to determine if there are any detected medical conditions that 
would place the employee at an increased risk of material health impairment from work 
in hazardous waste operations or emergency response, or from respirator use. Further, 
he must state this opinion in writing (the Physician’s Written Opinion) along with any 
limitations on the employee or on the use of personal protective equipment, e.g., 
respirators. The standard requires that the employee receive a copy of this opinion. 

The Physician’s Written Opinion of each employee with respect to each hazardous waste 
exposure is the culminating event in the employee protection scheme. As such, the 
standard mandates that the physician be supplied with the following as an aid in making 
the evaluation: a description of the employee’s duties as they relate to the exposure; the 
employee’s representative or anticipated exposure level; and a description of the personal 
protective and respiratory equipment used or to be used. Form FMPC-HR-3162 
(9/15/89), assures and documents compliance with 29 C.F.R. 1910.120, and also assists 
with employee training, and management education. 

With respect to 29 C.F.R. 1910.120, the involvement of the Medical Services Section for 
a given hazardous waste is activated by either a significant employee exposure, or the 
potential for such exposure, i.e., a potential employee exposure that is either at or near 
the action level, or at or near the PEL. This involvement is usually triggered through 
information provided to the Medical Services Section by the Industrial Hygiene, or 
Radiation Health functions. It has also come about through direct observation of work 
practices and situations by members of the medical staff. The cleanup of bird droppings 
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is one example where compliance with 29 C.F.R. 1910.120 was recognized. It should be 
noted however, that although the FEMP has been declared a Superfund site, many routine 
activities, such as the renovation of the Environmental Safety and Health Building, would 
not ordinarily bring about a significant employee exposure to an identifiable waste 
hazard. Without such exposure to a specific hazard, the focus and intent of 29 C.F.R. 
1910.120 is not met. 

In summary, the Occupational Health Program constitutes an integral part of the FMPC 
Safety and Health Program. The focus of each is employee protection. With respect to 
29 C.F.R. 1910.120, the Occupational Health Program is triggered when an employee 
exposure to a hazardous waste, or the potential for such exposure, becomes significant. 
When this occurs, a Physician's Written Opinion, based in part on input from 
Management, Industrial Hygiene, Radiation Health, and Safety, (form FMPC-HR-3 162 
[9/15/89]) is mandated for each affected employee. In this opinion, the physician has the 
responsibility to state if there are any detected medical conditions that would place the 
employee at an increased risk of material health impairment from work in hazardous 
waste operations or emergency response, or from respirator use. He must also note any 
limitations on the employee or on the use of personal protective equipment, e.g., 
respirators. The positive interaction of the Medical Services Section with all departments 
and sections, especially Industrial Hygiene, Radiation Health, Safety, and Emergency 
Response, is critical to ensure that the prime objective of employee protection is ' 

accomplished. 

e 
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12.0 EMERGENCY PROCEDURES 

This section of the HASP overviews contingencies and emergency planning procedures 
required at the FEMP. 

All EEMP employees, visitors, contractors, and subcontractors are responsible for the 
safe operation of the facility. Safe operation depends on systems, facilities and 
equipment being engineered for safety, administrative and procedural controls, and 
trained, alert personnel who follow procedures and identify and report potential hazards 
for corrective action. Personnel also must be able to quickly make the transition from a 
normal operational organization to an emergency organization. 

The project manager, supervisor in charge, or project leader that has primary oversight 
responsibility for workers, has primary responsibility for assuring that employees know 
components of this emergency response plan. This person is responsible for taking 
appropriate measures to ensure the safety of both hidher employees and on-site 
personnel. Possible actions may involve evacuation of personnel from the work area. 
The person in charge is additionally responsible for ensuring that corrective measures 
have been implemented, appropriate authorities at FEMP have been notified, and 
follow-up reports are completed. 

12.1 EMERGENCY ORGANIZATION FOR THE S U M P  REMOVAL ACTION 

12.1.1 Field Management 

The shift Utility Engineer is the Assistant Emergency Duty Officer (AEDO) and provides 
management oversight and liaison with the Emergency Duty Officer (EDO) or the Deputy 
Emergency Director (DED) when the Emergency Operations Center (EOC) is activated. 

12.1.2 Emergency Response Team 

The Emergency Response Team (ERT) is responsible for event mitigation and damage 
control, spill and release control, fmfighting, environmental monitoring, medical 
assistance, and rescue. The ERT is led by a Safety and Fire Inspector, who serves as the 
Emergency Chief (EC). The ERT is also supported by emergency responders who have 
expertise in specific areas such as radiological and chemical air sampling and monitoring. 
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12.1.3 Security Forces 

4323: 

The Administration Department (Safeguards and Security Section) is responsible for the 
overall security of the FEMP, response to security events, and support for operational 
emergencies. The Shift Security Organization consists of a Security Shift Lieutenant, a 
Communications Officer, and Security Inspectors. 

12.1.4 Emergency Operations Center Staff 

The EOC staff is a functional organization that oversees and directs emergency response 
actions. This staff is located in a command and control center designed and equipped for 
directing and coordinating such emergency response actions. The EOC staff is composed 
of five functional groups. Positions have been identified for EOC staff members; 
primary and alternate responders have been selected for each position. 

12.1.5 U.S. Department of Energy, DOE Site Office 

The DOE Site Office provides oversight, ensures an effective response, conducts 
investigations, makes appropriate notifications, coordinates interactions with the media, 
and requests for assistance. 

12.2 EMERGENCY COORDINATION 

The overall responsibility for administration of the FEMP Emergency Plan is vested in an 
Emergency Planning staff who ensure the readiness and continual enhancement of the 
essential components of the site emergency plan and the FEMP specific county 
emergency plans. 

The AEDO has been designated as the primary on-site emergency coordinator. The 
AEDO has authority to initiate all necessary response 'actions, including activation of the 
EOC. The AEDO also has the authority to activate the FEMP Off-site Emergency 
Warning System at any time. Additional support may be summoned at any time by the 
AEDO through the Communications Center by activation of the EOC. AU EOC staff 
members are supplied with personal pagers that can be activated by a group page. 
Off-duty Utility Engineers, Security Lieutenants, and Safety and Fire Inspectors may also 
be summoned in this manner. 
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12.3 EMERGENCY RESPONSE PROCEDURES 

The activities and hazards of the Pilot Plant Sump Removal Action have been evaluated 
to determine the potential emergencies to be anticipated. As a result, three categories of 
emergencies have been established. This list may be revised if' on-site conditions or 
operations warrant. In the event of a revision or addition to the list, the Emergency Plan 
will be appropriately updated. The following lists the categories of emergencies. 

Injury/Illness 
Fire 
Spills/Environmental Release 

Although not all of the following emergencies will be applicable to each activity, the 
procedures that follow will serve as the basis for decision making and the actions to take 
during a real emergency. 

12.3.1 General Response Scheme 

Action bv the Person Discovering Emergencv: 

Immediately notify personnel to evacuate the danger area and activate the local 
evacuation alarm. 

Take action to ensure own personal safety. 

If situation is very urgent, report it directly to the Communications Center on 
Emergency Phone 6511, pull manual fire alarm, or have it relayed to the 
Communications Center over the site-wide FM radio net if a person with a 
portable radio is nearby. Otherwise, report information to a local supervisor 
who will relay it to the Communications Center or AEDO. 

If there is any threat to personal safety, move directly to a designated rally point 
and report to the supervisor for accountability. 

When reporting to the -0, include the following information: 

a) Exact location 
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Nature of emergency, i.e. , fire, explosion, chemical release, also personnel, 
equipment, and chemicals or materials involved and amounts if known 

The magnitude of the emergency, i.e., an estimate of the extent, size 
quantity, volume, intensity, area, etc. 

Emergency actions already taken. 

6 )  If possible, without jeopardizing personal safety, remain in vicinity to direct 
emergency service groups (e.g., emergency response team, ambulance, etc.) to 
the scene and assist in bringing the emergency under control. 

Action bv the Line Supervisor: 

Report emergency to Communications Center if not already done. 

Determine need for emergency service groups and summon them. 

Determine need and initiate local evacuation of personnel from building or area. 

Alert personnel to move to safe rally point. 

Shut down equipment if possible. 

Take other steps to eliminate or reduce emergency if possible. 

Notify AEDO if not already done. 

Account for all  personnel at location or at rally point. 

Action bv the AEDO: 

After the AEDO has been notified, the AEDO has complete authority during the event to 
direct all actions considered necessary to mitigate the problem. Whenever an emergency 
occurs the AEDO: 

Directs establishment of Control Zones (Hot, Warm, Cold) 
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Ensures proper personal protective equipment for responders 

Directs establishment of decontamination for responders if chemical or gross 
radioactive contamination is involved 

Requests air monitoring for chemicals or radioactivity on site, off site and to 
clear areas if release potential exists 

Directs establishment of radiation frisking to release victims for off-site 
transport. 

Receives notification that an event has occurred 

Takes initial response action to the event (fire, explosion, medical, spill, etc.) 

Assesses possible human health and environmental hazards of the event and 
defines or assesses the hazard impact 

a) Identifies the substance and its source 

b) Determines the extent and the amount of materials involved 

Establishes the initial event classification 

Directs the Communication Operator to conduct required notifications 

Directs the activation of the Off-site Emergency Warning System if necessary 

Receives confirmation of warning system activation and required notifications 
from the Communications Operator 

Authorizes the request for mutual aid 

Directs evacuation or provides for sheltering if required 

10) Serves as management’s field representative when the EOC is activated and 
represent the DED in the field 
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11) Notifies the ED0 of significant actions prior to EOC activation 

12) Notifies DED of significant actions after EOC activation 

13) Mans the field command post to ensure coordination of all EOC instructions 

14) Communicates response orders from the EOC staff to the EC and others as 
needed 

15) Formulates and forwards requests for additional resources to the DED 

16) Notifies Environmental Compliance of events to ensure that proper regulatory 
reporting is done 

17) Preserves evidence and secures the scene 

18) Authorizes the "All Clear" signal when each emergency is under control and/or 
resolved 

19) Initiates and supervises necessary precautions to ensure that further fires, 
explosions and releases do not occur, recur or spread to other hazardous waste 
or materials 

20) Initiates and supervises appropriate monitoring for leaks, pressure build up, gas 
generation or rupture in valves, pipes, or other equipment 

2 1) Initiates and supervises re-entry activities including recovery, treatment, 
storage, and/or disposal of any recovered waste, contaminated soil, surface 
water, or other materials resulting from the emergency 

22) Ensures that all emergency equipment is returned to normal status when the 
event has been terminated, and notifies Environmental Compliance and legal 
groups of the status of the event resolution. 
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Action When Building or Area Is Not Directlv Involved 

If a building or area is not directly involved, but due to proximity or wind direction, is 
exposed to fm, smoke, or fumes, supervisors will be responsible for taking action 
appropriate to the situation which may include: 

Close doors and windows facing the fire or through which fumes or smoke may 
enter 

Close air intakes of ventilating systems if fumes or smoke is being drawn in; 
exhaust systems may be continued in operation if fumes or smoke is not drawn 
in 

Shut off gas and process liquids 

Secure classified material or remove to a safe location 

Evacuate personnel not needed for emergency duties according to the individual 
plant emergency plan 

Remove combustible or otherwise hazardous materials to a safe location 

Remove equipment and materials of high value to a safe location 

Assist the AEDO if called upon. 

CAUTION: Rescue of persons from an evacuated building or area will be undertaken 
only by a trained Emergencv Response Team under the direction of the EC. 
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12.3.2 Injury/Illness 

Emergency first aid will be applied on site as deemed necessary. Emergency medical 
services will be contacted to respond, or victim will be transported to the designated 
medical facility. The medical data sheet of the injured person will accompany in each 
case. Figure 12-1 identifies the route to the medical services building. 

12.3.2.1 Emergency Decontamination. In the case of medical emergency, gross 
decontamination procedures will be implemented and the person transported to the nearest 
medical facility immediately. If a life threatening injury occurs and the injured person 
cannot undergo decontamination procedures without causing additional injuries; he or she 
should be transported in a body bag, plastic wrap, or wrapped in a blanket. The medical 
facility will be informed that the injured person is on the way, and has not been 
decontaminated. The medical facilities will be notified of the potential chemicals present 
and the exposure-prevention measures that can be employed during treatment. 
Decontamination measures for other emergencies will be based upon the toxicity of the 
contaminants on site and the immediacy of the emergency on hand. 

12.3.3 Fire 

Fire extinguishers shall be available when removal work takes place. Whenever hot work 
such as torch cutting is performed a fire extinguisher shall be readily available. During 
operations involving the sump liquids, a designated fire watch individual will be present 
adjacent to the Exclusion Zone. This individual will maintain radio contact with the 
FEMP Safety Engineering and Fire Services by having a radio adjacent to the Exclusion 
Zone during all Exclusion Zone operations. The designated individual will not have 
other operational responsibilities during the Exclusion Zone operations. Personnel at the 
site shall not extinguish fires that are beyond the incipient stage. The AEDO shall be 
contacted when a fire occurs. 

12.3.4 Hazardous Waste Spill or Waste Release 

Remedial action (without imDlementing Contingencv Plan) 

Remedial action will be conducted for any minor releases of hazardous waste. Releases 
requiring minor remediation should normally not exceed the classification of NON- 
ROUTINE EVENT. Although NON-ROUTINE events do not constitute implementation 
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of the Contingency Plan, they shall nevertheless be reported to the AEDO so that he/she 
can make the final determination of the category of the event. 

Remedial cleanup procedures must follow the direction of the AEDO and must follow the 
F"C/DOE Event Reporting scheme. 

Specific remonse to  i ill^ (when implementing Contingencv Plan) 

In the event of an emergency involving a spill, the specific procedures provided in the six 
sections (procedures based on EMERGENCY RESPONSE GUIDEBOOK INFORMA- 
TION or the physical characteristics of flammability, reactivity, and health related 
hazards of the material released) shall be used in conjunction with the FMPC Spill 
Incident Reporting and Cleanup Site Policy and Procedure. 

The color coding indicators on the drums are useful designators to assist during a spill 
response. This color coding scheme can be used to provide, at a glance, an idea of the 
proper spill response procedures to be used and the waste compatibility to be concerned 
with. 

The FMPC Emergency Response Team is maintained and prepared for immediate 
response to a hazardous waste spill situation at all times. 

Prevention of Recurrence or Spread of Hazardous Waste Fires. Explosions or Releases 

Actions to prevent the recurrence or spread of fires, explosions, releases include: 

Respond promptly 

Fight fire 

Collect and contain released materials 

Recover or isolate containers 

Stop processes and operations where necessary 

Monitor valves, pipes and equipment for leaks, pressure buildup, or ruptures. 
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12.3.5 Post-Emergency Equipment Maintenance 

After an emergency all emergency equipment listed in Section G-5, Emergency 
Equipment, will be cleaned and ready for its intended use before operations are resumed 
in the affected area(s) of the FMPC facility. Depleted stocks of materials will be 
replenished, self-contained breathing apparatus cleaned and refilled, protective clothing 
cleaned, etc. Before operations are resumed in the affected area(s) of the facility, an 
inspection of all safety equipment will be conducted. 

Fire And Rescue 

Fire and rescue equipment at the FEMP includes several vehicles with forcible entry 
tools, communications equipment, electric lights and generators, portable pumps, and 
protective equipment. There is also an inventory of heavy equipment. 

Fire protection and extinguishing equipment at the FEMP includes building sprinkler 
systems (both wet-pipe and dry-pipe), fire and smoke alarm systems, hand-held fire 
extinguishers, and fire hydrants. 

Personnel Decontamination EauiDment 

Decontamination equipment is stored on the mobile Emergency Spill Response Vehicle 
(328) and in Building 53. This equipment consists of brushes, soap, solution retention 
devices and recovery containers. All of the equipment is designed to be used in 
conjunction with a portable water supply or water supplied from emergency equipment 
@umpers/tankers) . 

Larger scale decontamination of equipment and/or facilities will be completed by the 
assigned section at the FEMP under the supervision of the AEDO or hidher 
representative. 

The Medical Services is located in Building 53A and consists of the following: 

Medical Services, staffed by physicians, nurses, and technicians a 
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Medical Services Laboratory. 

Medical vehicles for emergency use include two fully equipped ambulance vehicles. There 
are also various pieces of diagnostic equipment, hospital wards, and other equipment. The 
location for Building 53A is presented in Figure 12-1. 

Emergencv Power Svstem 

There are three emergency generators that furnish emergency power for lighting, 
communications, and for certain designated facilities. 

The emergency generators are tested at least once each week by the Utility Engineers 
according to established procedures. Records of these tests are maintained by the Utility 
Engineer. When a power failure affects the Communications Center and the emergency 
generator fails to start, a portable unit is available. This unit is mobile and may be 
transported about the site. The Garage is responsible for keeping a record of this unit. 

Additional Emergency Equipment 

- 
Self-contained breathing apparatus and other respiratory equipment 

Acid suits 

Showers and eye bubbler stations 

Emergency power and lighting equipment 

Gasoline pumps and submersible electric pumps. 
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13.0 RECORDKEEPING 

4323 

A variety of logs, records and subsequent reports will be produced as the activities of this 
project progress. These documents will provide a record of the events occurring during 
the project and provide a reference for evaluating performance in the area of health and 
safety. 

13.1 LOGBOOKS 

Log books will be used to document important events as they occur. Some general 
procedures will pertain to the use of all log books. The following information will be 
recorded on each page of all log books: 

Initials of persons making entry 
Date 
Time of each entry (military time) 
Location. 

The log will be signed at the end of each day or work shift. All entries will be made in 
black ink. No pages will be removed from the log book with each plate numbered. 

13.1.1 Daily Safety Log 

This document will be used to record all activities within the Exclusion Zone. In 
addition to standard 'log information, this log will contain: 

Names and job titles of all personnel in the work group 
Level of protection 
Health and safety monitoring equipment 
Weather conditions 
WorWrest schedule 
A description of the activities as they are occurring 
Any pertinent observations 
Sample number (if appropriate). 

This document will be submitted daily to the Site Manager. 
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13.1.2 Air Monitoring Results Report 

This document shall be used to record information related to air monitoring and shall 
include the following: 

Duration of monitoring 
Work location and tasks 
Real-time instrument readings 
Instrument calibration 
Project boundary samples collected 
Personnel samples collected 
Data on project boundary and personnel samples (when data is received). 

13.1.3 Daily Safety Briefing Lag 

This log will record the daily briefing safety briefings. It shall include an outline of the 
topics discussed and the names of personnel attending. 

13.1.4 Instrument Calibration Log 

Instruments will be calibrated before and after each use. The results of each calibration 
will be recorded on the appropriate calibration record which will include the following: 

Instrument name 
Serial # 
Appropriate settings (span, gain, type of probe) 
Concentration of calibration gas (as appropriate) 
Instrument response 
Battery condition 
Brief description of any problems or malfunctions 
Initials of calibrator. 

4323 
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13.2 RECORDS 

A variety of records will be collected and organized to protect important information 
collected before and during site operations. Access to these records will be on a "need to 
know" basis. 

13.2.1 Training Records 

Records of proper training will be maintained for all personnel. All workers that are not 
trained by this contractor will be required to provide documentation of health and safety 
training for hazardous waste site operations meeting the requirements of 29 C.F.R. 
1910.120. Workers who cannot provide sufficient documentation as determined by the 
HSO will be required to receive training prior to any on-site work. 

A training record file will be established for each worker and will contain the following 
documents: 

Certificate of Approved Hazardous Waste Site Safety and Health Training 
Certificate of CPWFirst Aid Training (if applicable) 
Certificate of Site Specific Training 
Documentation of any special safety training (e.g., confined space entry) 
Certificates of refresher training (as appropriate) 
Documentation of 3-Day on the Job Supervision. 

13.2.2 Medical Records 

Complete medical records will be maintained by the consulting physician. Some medical 
related records will, however, be maintained on site. These will include: 

Qualification for respirator use 
Respirator fit test results 

Qualification statement for hazardous waste sitework 

An emergency medical data sheet 
Results of worker exposure monitoring. 
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13.2.3 Personal Monitoring Records 

The TLD and air monitoring results for worker exposures monitoring will be collected 
and placed in each person’s site file. The monitoring results will be given to the 
employee in the form of a letter. 

13.3 REPORTS 

The reports to be submitted during and after the sump removal action are described 
below. 

13.3.1 Accidenthcident Reports 

An Accident/Incident Report will be submitted to the contracting officer and others 
following any event involving emergency first aid, lost time, or property damage in 
excess of $300.00. A file will be maintained for all accidenthcident reports. This file 
will be used to maintain the OSHA 200 log. 

13.3.2 Weekly Safety Reports 

A weekly safety report will be provided to the Project Manager and Project Health and 
Safety Officer on the following Monday of each week. Significant occurrences and 
violation of safety practices will be described. Actions taken to minimize potential 
hazards and any deficiencies will also be included. This report will be prepared and 
signed by the HSO. 

13.3.3 Close Out Safety Report 

A final safety report will be prepared by the HSO and provided to WEMCO summarizing 
the safety performance achieved during all phases of the project. Specific elements of the 
report will include: 

A description of signifcant events, exposures, accidents, illness and action 
taken to prevent their reoccurrence 

Documentation of final medical exams for all site personnel 
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Procedures for final decontamination of facilities and equipment 

A summary of all monitoring results including air, heat stress and 
meteorological 

A description of any state or federal inspections involving the health and safety 
of the site workers. 
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-29 -44 -59 
-33 -48 -63 
-35 -51 -67 
-31 -53 -69 

.. - ...... - - -  ____. - 

-74 -88 -104 -118 -133 
-19 -94 -109 -125 -140 
-82 -98 -113 -129 -145 
-85 -100 -116 -132 -148 

a -  -Nh)h )h )  N N  N - N u  u w u  w w  u u w  
m wOca, Go -- a =  - N u  a -  m 4 1  

4 

INCREASING DANGER 
Danger from freezing of 
exposed flesh within one 

........... .. 

GREAT DANGER 
Flesh may freeze within 
30 seconds. 

Wind Speed 
(in mph) 

calm 
5 

10 
15 
20 
25 
30 
35 
40 

(Wind speeds greater 
than 40 mph have little 
additional effect .) 

48 31 27 
40 28 16 
36 22 9 
32 18 4 
30 16 0 
28 13 -2 
27 11  -4 
26 10 -6 

LITTLE DANGER 
In < hr with dry skin. 
Maximum danger of 

-_  
16 
4 

-5 
- 10 
-15 
-18 

-2 1 
-20. 

... .. 

false sense of iecurity minute. I I 
Trenchfoot and immersion foot may occur at any point on this chart. 

Developed by U.S. Army Research Institute of Environmental Medicine, Natick. MA. 
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Max. 
Work 
Period 

TABLE 3. Threshold Limit Values WorklWarm-up Schedule for Four-Hour Shift* 

Air Temwrature-Sunny Sky (1 No Noticeable Wind I 5 mph Wind I 10 mph Wind 
I 1  I I I I , 

hlax. hlax. 
No. of Work No. of Work No. of 
Breaks Period Breaks Period Break! "C (approx.) 

(Norm. Breaks) I 

(Norm. Breaks) I 

75 min 2 

55 rnin 3 
40 min 4 

30 min 5 

work should cease 

-26' to. -28' 

-29' 10 -31' 

-32' 10 -34' 

-35' 10 -31' 
-38' 10 -39' 

-40' 10 -42' 

-43' & below 

m 

(Norm. Breaks) 1 75 rnin 2 
75min 2 55 min 3 
55 min 3 40 min 4 

40 min 4 30 rnin 5 
30 rnin 5 Non-emergency 

Non-emergency work should cease 

work should cease 

4 

O F  (approx.) 

-15' 10 -19' 

-20' 10 -24' 

-25' 10 -29' 

-30' 10 -34' 
-35' to -39' 

-40' to -44' 

-45' & below 

15 mph Wind 

Max. 
Work 
Period 

55 min 

40 min 

30 min 

No. of 
Breaks 

3 

4 

5 

- 

Non-emergency 
work should cease 

I 

20 mph Wind 

Jon-emergency 
rork should cease 

1. Schedule applies to moderate to heavy work activity with warm-up breaks of ten ( I O )  minutes in a warm location. For Light- 
to-Moderate Work (limited physical movement): apply the schedule one step lower. For example, at -35'C (-30'F) with 
no noticeable wind (Step 4), a worker at a job with little physical movement should have a maximum work period of 40 
minutes with 4 breaks in a 4-hour period (Step 5). 

2. The following is suggested as a guide for estimating wind velocity if accurate information is not available: 
5 mph: light flag moves; 10 mph: light flag fully extended; 15 mph: raises newspaper sheet; 20 mph: blowing and 
drifting snow. 

o) 3. If only the wind chill cooling rate is available, a rough rule of thumb for applying it rather than the temperature and wind 
velocity factors given above would be: I) special warm-up breaks should be initiated at a wind chill cooling rate of about 
1750 Wlml; 2) all non-emergency work should have ceased at or before a wind chill of 2250 Wlm'. In general the warm- 
up schedule provided above slightly under-compensates for the wind at the warmer temperatures, assuming acclimatization 
and clothing appropriate for winter work. On the other hand, the chart slightly over-compensates for the actual temperatures 
in the colder ranges, since windy conditions rarely prevail at extremely low temperatures. 

4. TLVs apply only for workers in dry clothing. 

* Adapted from Occupational Health & Safety Division, Saskatchewan Depanment of Labour. 
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INDUSTRIAL HYGIENE AND SAFETY MANUAL 

CRANE, HOIST AND RIGGING PRACTICES 

IH5-S -10 Date: 3/20/89 Rev: 0 

.+ 
I n d u s t r i a l  

S a f e t y  

1 .o 

2 .0  

3 . 0  

4 .O 

PURPOSE 

To outline basic safety practices that must be observed while operating 
cranes, hoists and mobile cranes at the FMPC. Following this SOP will 
ensure that WMCO operating practices comply with OSHA 1910.179 and the 
DOE Hoisting and Rigging Manual. 

SCOPE 

This procedure establishes the basic guidelines for the operation of 
cranes, overhead (underhung) hoi sts, mobi 1 e cranes, and associ ated 
rigging practices utilized at the FMPC. 

DEFINITIONS 

3.1 Crane - A movable or fixed hoisting mechanism that travels on an 
overhead fixed runway structure. 

3.2 Overhead (Underhunal Hoist - A suspended machinery unit that is used 
for lifting or lowering a free suspended (unguided) load. 
purpose of this procedure, a crane will refer to a crane and an 
overhead (underhung) hoist. 

Mobile Crane - Machinery unit that has a rotating superstructure and 
boom with a mechanism for over-the-road travel that can hoist and 
swing loads at various radii. 

For the 

3.3 

3.4 R4aaina Devices - The associated equipment and operation of lifting 
and moving items with cranes, such as slings, shackles, and 
eyebolts. 

4.1 Crane ODerators - Shall adhere and comply with these requirements 
for the operation of cranes and safe rigging practices. 

4.2 WMCO ManaQement/SuDervision - Instructs crane operators of these 
requirements o f  this procedure and ensures compliance with guidance 
contained in this procedure. 
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4 . 3  

4.4 

4 . 5  

4 . 6  

4 . 7  

TransDortation 
condition a s  out1 ined by the manufacturer’s i n s t ruc t ions  and this 
procedure. 

v s  - Shall maintain 
cranes i n  a sa fe  operating condition and perform a l l  required 
inspections. 

Fac i l i tv  Owners/Desianees - Shall operate cranes i n  a s a fe  manner 
and cease t o  operate any crane w i t h  a def ic iency t h a t  could 
jeopardize personnel o r  equipment. 

Safetv and Fire Services - Shall perform a q u a r t e r l y  audi t  of crane 
operations i n  accordance w i t h  this procedure. 

WMCO l r a in inq  - S h a l l  develop, implement and administer a crane 
operator t ra in ing  and qua l i f i ca t ion  program t h a t  includes s a f e  
r igg ing  practices . 

- Shall maintain and operate mobile cranes i n  a s a f e  

5 . 0  GENERAL 

5 . 1  A crane o r  rigging device sha l l  only be used f o r  the operation t h a t  
i t  was designed or intended. 

5 . 2  All crane operators sha l l  observe plant procedures and maintain the 
control of cranes and loads being l i f t e d  a t  a l l  times. 

5 .3  Any crane involved i n  an accident or property damage incident s h a l l  
be reported immediately t o  the a s s i s t a n t  emergency d u t y  o f f i c e r .  

5 .4  Any crane o r  r igg ing  t h a t  i s  not i n  a s a fe  operat ing condition sha l l  
be removed from service immediately. 

5.5 Only authorized personnel sha l l  make r epa i r s  t o  cranes o r  rigging 
equ i pmen t . 

5.6 Only trained and authorized personnel sha l l  operate  cranes. 

5.7  Preventive and repair maintenance sha l l  be i n  accordance w i t h  
manufacturer recommendations and requirements. 

6.1 Jnsoectfons of Cranes, Mobile Cranes and Riaaina Devices 

6.1.1 All cranes, mobile cranes, and rigging devices sha l l  be 
inspected at t h e  beginning of each shif t  f o r  those shif ts  
they a re  being used. 

2 ‘ (i I 
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I 6.0 PROCEDURE [Continuedl 

Date: 03-20-89 Rev: 0 

6.1.2 Cranes and mobile cranes pre-shift/use inspection shall be 
completed and documented on form "FMPC Record of Daily Hoist 
Check", (Attachment A). 

A thorough inspection of all crane running ropes shall be 
made at least once a month and documented on the form "FMPC 
Monthly Check Sheet, Ropes, Chains, Hooks, and Slings", 
(Attachment B ) .  

6.1.3 

6.1.4 The semi -annual or annual preventative maintenance 
inspection as determined by service use shall be completed 
and documented on the "FMPC Hoist Check Sheet", for fixed 
cranes and hoists, (Attachment C). 

6.1.4.1 If the semi-annual or annual preventative 
maintenance inspection has not been completed 
within 30 days o f  the due date, the crane or hoist 
shall be downrated to 75% of its rated capacity. 

6.1.4.2 If the semi-annual or annual preventative 
maintenance inspection has not been completed 
within 60 days of the due date, the crane or hoist 
shall be downrated to 50% of its rated capacity. 

6.1.4.3 If the semi-annual or annual preventative 
maintenance inspection has not been completed 
within 90 days o f  the due date, the crane or hoist 
shall be taken out of service. 

6.1.5 .Mobile cranes shall be inspected annually by a public or 
private agency recognized by the U.S. Department of Labor. 

I 6.1.6 Rigging devices shall be inspected for broken or cut parts, 
rust or corrosion, kinks, broken fittings, and other signs 
of damage or abuse. 

6.2 Fixed Crane and Hoist ODerations 

Loads shall not be handled that exceed the crane or hoists' 
rated capacity except for required rated 1 oad tests. 

Loads shall not be handled if chains or ropes are kinked or 
twisted or show other signs of deformity. 

Only approved rigging devices or below the hook lifting 
devices shall be used to attach loads to the hook. 

6.2.1 

6.2.2 

6.2.3 

a 6.2.4 Only well secured and properly balanced loads shall be 
handled and moved. 
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6.0  PROCEDURE (Continued) 

6 .2 .5  

6 .2 .6  
. 

6 . 2 . 7  

6 . 2 . 8  

Crane and h o i s t  hooks sha l l  be centered over a load t o  
prevent excessive swinging. 

There shal l  be no sudden acce le ra t ion  or decelerat ion of the 
crane o r  h o i s t  when moving a load. 

The load sha l l  be c l e a r  and not con tac t  any obstruction. 

Cranes and h o i s t s  sha l l  only be used t o  r a i s e  loads when 
centered over them. 

6 . 2 . 8 . 1  Side pu l l ing  i s  prohibited unless  approved by a 
representat ive of Safety and Fire Protection 
Engineering. 

J r -  a !  

Date: 03-20-89 Rev: ? 

6 . 2 . 9  Bridge cranes and h o i s t s  sha l l  not be used t o  ca r ry  o r  move 
personnel. 

6 .2 .10  Loads sha l l  not be l i f t e d ,  ca r r i ed ,  o r  suspended over 
personnel. 

6 . 2 . 1 1  Upper l imit  switch sha l l  not be used a s  an operating 
control. 

6 .2 .12  Loads sha l l  never be l e f t  suspended while unattended. 

6 . 3  Mobile Crane Ooerations I 

6 . 3 . 5  Only standard rigging p rac t i ces  o r  below-the-hook 1 i f t i n g  
devices sha l l  be used t o  a t t ach  loads.  

outriggers i n  place when necessary. 
I 6 .3 .6  Loads sha l l  only be handled when the  crane i s  level  and 
I 

6 . 3 . 1  A l eg ib le  load r a t i n g  c h a r t  sha l l  be c l e a r l y  v i s i b l e  t o  the  
operator while i n  the  operating pos i t i on  and loads sha l l  not 
be handled t h a t  exceed the ra ted  capaci ty  except f o r  
required load tes ts .  

6 . 3 . 2  A load sha l l  not be handled t h a t  exceeds i t s  ra ted  capacity 
except f o r  required load tes ts .  

6 . 3 . 3  Hoist ropes sha l l  not be wrapped around the load. 

6 .3 .4  Hoist ropes sha l l  not be kinked o r  twisted when handling 
1 oads . 

I 6 . 3 . 7  

6 . 3 . 8  

Only well secured and properly balanced loads sha l l  be 
hand1 ed. 

Hooks sha l l  be centered over loads t o  prevent excessive 
swinging. 
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6.0 PROCEDURE (Continuedl 

6.3.9 There shall be no sudden acceleration or deceleration of the 
crane or hoist when moving a load. 

6.3.10 The load shall be clear and not contact any obstructions. 

6.3.11 There shall be no sudden acceleration or deceleration of the 
crane or hoist when moving a load. 

6.3.12 Side loading of boom shall be limited to freely suspended 
1 oads . 

6.3.13 Cranes shall not be used for dragging loads sideways. 

6.3.14 The use of a manbasket to carry personnel shall only be used 
under the written approval of the transportation supervisor. 

6.3.14.1 Safety and Fire Protection Engineering shall be 
contacted verbally prior to use 0f.a manbasket for 
personnel; at least 24 hours notice should be 
given. 

6.3.15 Loads shall never be lifted, carried or suspended over 
personnel. 

6.3.16 The area around the countemeight swing radius shall be 
barricaded. 

6.3.17 Outriggers shall be used in accordance with the crane 
manufacturer’s guide1 ines. 

6.3.17.1 Wood blocks used to support outriggers shall be o f  
sufficient width and length to prevent shifting or 
toppling under load, be strong enough to prevent 
crushing and free from defects. 

6.3.18 The operator shall not be permitted to leave the operating 
position with a suspended load. 

6.3.19 All overhead electrical distribution and transmission lines 

Uti 1 i ty Engineer and cl early grounded. 
, shall be considered energized unless indicated by the 

244 
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6.0 PROCEDURE (Continuedl 

6.3.19.1 Except where e l e c t r i c a l  d i s t r ibu t ion  and 
transmission 1 ines have been de-energized 
c l ea r ly  grounded a t  point of work, the f o  
minimum s a f e  working d is tance  sha l l  be ma 
from any par t  of the crane or loads.  

and 
lowing 
ntained 

50kV or less - 10 f ee t  
over 50kV t o  200kV - 15 feet  
over 200kV t o  350kV - 20 f ee t  
over 350kV t o  500kV - 25 feet 
over 500kV t o  750kV - 35 feet 

6.3.19.2 I f  the  crane i s  in t r a n s i t  with no load  and the 
boom i s  lowered, a l l  equipment shal l  be a minimum 
of 4 feet  from energized e l e c t r i c a l  l i nes  f o r  
voltages less than SOkV, and 10 f e e t  f o r  voltages 
over 50kV u p  t o  345kV and 16 f e e t  f o r  voltages u p  
t o  750kV. 

6.3.19.3 A watchperson shal l  be designated and observe the 
clearance and give timely warning i f  operator has  
visual d i f f i c u l t y  in determining and maintaining 
the desired clearance l i s t e d  in 6.3.19.31 

6.3.20 The operator(s)  shal l  exercise  extreme care when i n  t r a n s i t  
with a crane. 

6.3.20.1 The boom sha l l  be car r ied  i n  l i n e  with the 
d i rec t ion  of t r a v e l .  

6.3.20.2 The superstructure  sha l l  be secured against  
ro ta t ion  except when making turns t o  avo id  
obstructions. 

6.3.20.3 The hook shall  be secured. 

6.3.20.4 The boom shall be kept  as low as possible.  

6.3.21 Two blocking i s  prohibited.  

6 .4  Riaaina Practices 

6.4.1 

6.4.2 

6.4.3 

6.4.4 

ANSI standard hand s igna ls  shall be used with mobile crane 
operations (Attachment 0 ) .  

Rigging devices shall  no t  be used in a manner t h a t  exceeds 
t h e i r  ra ted capacity or l i f t  angle a t  anytime. 

Rigging devices shall  n o t  be spliced together.  

Loads shal l  be blocked and the  pulling of s l ings  from a 
:> r,q rest ing l o a d  prohibi ted.  {‘t‘”, 

6 

- 
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6.0 PROCEDURE (Con t i nued 1 
6.4.5 The raising and lowering of loads attached with rigging 

devices shall be done slowly to remove all slack and 
determine stabil ity of load and to avoid unnecessary stress 
to crane ropes and slings. 

Rated 1oad.capacities shall be labeled on all rigging 
devices. 

6.4.6 

6.4.7 

6.4.8 

Knotted rigging devices shall not be used. I 
Each end of the rigging devices shall be firmly secured to 
prevent slipping through the hook. 

6.4.9 Rigging devices shall be protected against weather, 
incompatible chemicals and high temperatures. 

6.4.10 Rigging devices shall be stored properly and in designated 
areas. 

6.4.11 Rigging devices shall be protected from sharp objects and 
corners. 

6.4.12 Damaged rigging devices shall be removed from service and 
di scarded. 

6.4.13 Hands and fingers shall be kept from between the rigging 
devices and the load. 

6.4.14 Rigging devices shall have suitable characteristics to the 
environment being used in. 

6.4.15 Rigging devices shall be identified as to capacity. 

6.4.16 All personnel shall be kept clear of loads during lifting 
and while loads are suspended. 

7.0 APPLICABLE DOCUMENTS 

7.1 29 CFR 1910.179, "Overhead and Gantry Cranes" 

7.2 DOE Hoist and Rigging Manual 

8.0 FORMS USED 

8.1 

8.2 

"Record of Daily Hoist Check Sheet", FMPC-OSLH-2423 

"Monthly Check Sheet Ropes, Chains, Hooks, and Slings", FMPC-PRO- 
2445 

8.3 "Hoist Check Sheet". FMPC-PRO-2163 246 
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9.0 

Rev: 0 

ATTACHMENTS 

c 

9.1 Attachment A, "Record o f  Daily Hoist Check Sheet" 

9.2 Attachment 8,  "Monthly Check Sheet Ropes, Chains, Hooks, and Slings" 

9.3 Attachment C, "Hoist Check Sheet" 

9.4 Attachment D ,  "Standard Hand Signals Used With Mobile Crane 
Operations" 
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io 249 



I S H - S - 1 0  Date: 03-20-89 Rev: 0 

ATTACHMENT THREE 

FMPC 
U A l . T I I I A W I  l C C ? I o *  

HOIST CHECK SHEET 
ut04 P Y .  1Yl 

0 



4 3 r 3  
I SH-S- 10 Date:  03-20-89 Rev: 0 

B 4 

HOIST. Wilh lorearm vertical, 
lorstinger poinling up, move 
hand In small norizonlil 
circles. 

USE WHIPLINE (Auxiliary 
Hoist). Tap elbow wi th  one 
hand, lhen use regular 
sianala. 

MOVE SLOWLY. U s e  ond 
hand Io giro any molion 
signal and place other hand 
motionless in Iron1 01 hand 
giving the motion slgnal. 
(Hoist slowly ahown as 
eramplr.) 

ATTACHMENT FOUR 

LOWER. Wllh arm rxlrndrd 
downward. lorelinger poinling 
down, more hand in amrll 
horizontal circles. 

RAISE BOOM. Arm extended, 
lingers closed, lnumb poinling 
upward. 

RAISE T H E  BOOM AND 
LOWER THE LOAD. With arm 
exiended, thumb polnllng up, 
Ilex lingers in ana oul as long 
as l a d  movemenl is desired. 

1’2 

USE MAIN HOIST. Tap fist on 
head; then use regular sigmls. 

! 

4 

LOWER BOOM. Arm exleWed 
lingers closed. lhumb poinlinG 
downward. 

I 

RAISE THE LOAD. w i t h  arm 
extended, lhumb poinling 
down, Ilex tingem In and out 
as long as load movemen1 Is 
desired. - 
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SWING. Arm extended point 
with linger in direction 01 
swing of boom. 

I) 6 
TRAVEL Arm extended 
lorward. hand open and 
slightly raised, make pushin 
motion in direction of Iravel. I%($$ I -  - 

TRAVEL (One Track). Lock the 
track on side indicated by 
rased list. Travel opposite 
track in direction indicaled by 
circular motion of other list, 
rotated v e r t l u ~ l y  in  fronl of 
body. (For land cranes only). .--. . . -_. 

- STOP. Arm r x t e d d .  palm 
down. hold posltion rlgidiy. 

DOG EVERYTHING. Clasp 
hands in Iront of body. 

EXTEND BOOM Velescoping 
Booms). Both l isls in front of 
body with thumbs poinling 
outward. --. 

EMERGENCY STOP. Arm 
extended, palm down, movr 
hand rapidly right and loll. 

TRAVEL (BOlh Tracks). Us0 
bolh IisIs in lront 01 body. 
making a circular motion 
about each other. lndicrtlng 
direction of travel; lorwrrd or 
backward. (For land cranes 
only.) 

RETRACT BOOM (Telescoping 
Booms). Both l isls in Iron1 of 
body with thumbs pointlng 
toward each other. 
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ATTACHMENT FOUR TPage 3 )  

EXTEND BOOM (Telescoping 
Boom). One Hand Signal. One 
fist in front 01 chest with 
thuma tapping chesi. 

-. 

RETRACT BOOM (Telescoping 
Boom). One Hand Signal. One 
list in fronl 0 1  chest. thumb 
pointing outward and heel of 
lis1 tapping Chest. 
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1.0 INTRODUCTION 

The Fernald Environmental Management Project (FEMP) is owned by the U.S. 
Department of Energy (DOE) and is a former uranium processing facility. The current 
mission of FEMP is waste management and environmental restoration; as such, it is 
subject to a wide range of environmental statutes and regulations. . 

The U.S. Environmental Protection Agency (EPA) requires that environmental 

managed Quality Assurance (QA) program. Parties generating data under such a 
program shall be required to implement procedures that ensure precision, accuracy, 
completeness, and representativeness of the data and documentation thereof (DOE and 
EPA 1991). 

' monitoring and measurement programs mandated or supported by EPA contain a centrally 

The Site-Wide Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) Quality Assurance Project Plan (SCQ) program was developed for FEMP 
environmental sampling and analysis, with a twofold purpose; 1) establish minimum 
standards of performance for operational and analytical activities, and 2) ensure that 
standards are followed by parties covered by the program. The SCQ integrates CERCLA 
requirements into applicable sampling activities at FEMP consistent with EPA 
recommendations to consolidate QA requirements and documents whenever possible 
(EPA 1989). 

The SCQ is designed to ensure that work performed for environmental programs and 
supporting activities at FEMP are of adequate quality to fulfill project-specific Data 
Quality Objectives (DQOs). The organization, objectives, functional activities, and 
specific QNQuality Control (QC) activities associated with the CERCLA program at 
FEMP are presented. Basic requirements for sampling, sample handling and storage, 
chain-of-custody records, and laboratory and field analyses are specified in the sections 
and appendices of the SCQ. 

Data generated under this project are intended to fulfill defined needs of DOE, EPA, the 
Ohio Environmental Protection Agency (OEPA); and the public. The DQOs and 
requirements for meeting and verifying DQOs are included as part of the SCQ. 

1-1 
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2.0 PILOT PLANT S U M P  REMOVAL ACTION HISTORY 

The FEMP site personnel had noted recently that the level of liquid was rising and falling 
in the temporary sump, which was installed for service from 1968 through 1970 to serve 
the Pilot Plant floor drain system while the main sump was being refurbished. This was 
subsequently reported to regulatory authorities as a potential release to the environment. 
The liquid in the sump is ignitable, has pH of 3, contains heavy metals, and radioactive 
thorium and uranium. The sump was determined to be a hazardous waste management 
unit and is included in the Part A Permit application as the Abandoned Sump West of 
Pilot Plant. 

To reduce the threat to human health and safety, and lower the risk of damage to the 
environment, sources of contamination must be minimized to the maximum extent 
possible. In order to accomplish this, the sump and its contents must be removed, along 
with as much of the liquid content of the drainage system as possible under the Pilot 
Plant, and the line leading from the plant to the sump capped. Determining the actual 
current configuration of the drainage system under the plant is required to properly plan 
for the most effective removal. The actions associated with removal of the sump are 
described in Section 4.0 of the work plan. 
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3.0 APPLICABLE SCQ REQUIREMENTS FOR THE PILOT 
PLANT S U M P  REMOVAL ACTION 

The Pilot Plant Temporary Sump removal action was previously identified as being 
covered by the SCQ to ensure that work performed is of adequate quality to fulfii project 
specific objectives. As such, it is necessary to identify those sections of the SCQ that 
will be implemented during characterization and documentation of the drain system and 
actual removal of the sump and its contents. Pertinent sections which shall govern the 
Pilot Plant sump removal action are as follows: 

Section 2 - Project Description 
Section 3 - Project Organization and Responsibilities 
Section 4 - Quality Assurance Objectives 
Section 5 - Field Activities 
Section 6 - Sampling Requirements 
Section 7 - Sample Custody 
Section 8 - Calibration Procedures and Frequency 
Section 9 - Analytical Procedures 
Section 10 - Internal Quality Control Checks and Frequency 
Section 11 - Data Reduction, Validation and Reporting 
Section 12 - Performance and System Audits 
Section 13 - Preventive Maintenance 
Section 15 - Corrective Actions 
Section 16 - Quality Assurance Reports to Management 

As this project is mainly a construction removal effort with minimum sampling and 
analysis applicability, these sections are further defined by reference to specific 
subsections and paragraphs within the SCQ and/or Removal Action Work Plan. 

3.1 PROJECT DESCRIPTION 

The FEMP project description is as defined in Section 2 of the SCQ. In addition, 
Section 2.0 of this Quality Assurance Project Plan defines this project. Project objectives 
and schedule are stated in the Removal Action Work Plan Sections 1.0, 2.2, and 3.2. 
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3.2 PROJECT ORGANIZATION AND RESPONSIBILITY 

The project description is as defined in Section 3 of the SCQ. The Pilot Plant sump 
removal action organization and responsibilities are included in Section 3.1 of the 
Removal Action Work Plan. 

3.3 QUALITY ASSURANCE OBJECTIVES 

The removal action quality assurance objectives are found in Section 4 of the SCQ. 
Specifically, the removal task will address controls on planning, implementation, and 
assessment of removal action activities with emphasis on training, records administration, 
document control, sampling, chain of custody, instrument calibration and preventive 
maintenance, corrective actions, DQO, data accuracy, precision, completeness, 
representativeness and comparability, and surveillance/audits. The data generated shall 
be of known quality and in compliance with the selected data quality objectives. 
Additional sampling and analysis objectives are defined in Section 6.1 of the Sampling 
and Analysis Plan (SAP). All personnel working on this task shall be trained in 
accordance with Subsection 4.4.1 of the SCQ as defined in Section 3.3 of the work plan. 
Records administration will be in accordance with Subsection 4.4.2 of the SCQ. 
Document control shall be in accordance with Subsection 4.4.3. 

3.4 FIELDACTIVITIES 

Field activities will mainly consist of construction removal activities but will also include 
a physical sample collection. The general policies for conducting the field activities will 
be in accordance with Section 5 of the SCQ. All field activities will be documented in a 
daily log as stated in SCQ Subsection 5.1. General procedures for conducting field 
activities are contained in Appendix J of the SCQ and shall be followed for applicable 
activities. When project field activities are unique to the specific activities, detailed 
procedures shall be developed and shall be documented in the SAP. 

4323 

Each field procedure shall specify reasons or uses for the activity, methods to be used, 
applicable material specifications and documentation requirements specific to that activity. 
Procedures contained in Appendix J may be incorporated in the S A P  by reference. 
Sampling and analysis activities will be in accordance with the removal action SAP. 
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If geophysical surveys are to be conducted they shall be in accordance with Subsection 
5.3 of the SCQ. Field radiological contamination surveys shall be in accordance with 
Subsection 5.4. 

3.5 SAMPLINGREQUIREMENTS 

Sampling requirements on the Pilot Plant Temporary Sump removal action shall be 
performed in accordance with Section 6 and Appendix K of the SCQ. These 
requirements shall be referenced in the Task S A P  along with the task specific sampling 
procedures required to meet the removal action data needs. Section 6.0 of the ,Removal 
Action Work Plan contains the S A P  which includes: 

' 

e DQOs based on intended use of the data and Analytical Support Level 
(ASL). 

e Rationale for sample collection 

e Sample collection locations 

e Sampling procedure describing: 

- Hazards 
- Equipment and Calibration 
- Documentation required 

- Decontamination requirements 
- Reports 
- Data validation requirements 

- Labels, chain of custody, handling, storage, and shipping 

- QNQC samples required along with protocols 

e Analytical Procedures 

3.6 SAMPLE CUSTODY 

Sample custody shall be in accordance with Section 7 of the SCQ. 
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3.7 CALIBUTION PROCEDURES AND FREQUENCY 

Calibration of test and measurement equipment, and special process equipment defined in 
the work plan, will be in accordance with Section 8 of the SCQ and equipment 
manufacturer's recommendations. All equipment to be used in the removal action will be 
listed in the work plan along with applicable calibration requirements. Appendix I of the 
SCQ will be included by reference. Calibration procedures will be authored if 
appropriate calibration procedures do not already exist. Field users of calibrated 
equipment shall be responsible for inspecting calibration status of the equipment before 
use and shall document the inspection in the calibration log. 

If equipment cannot be calibrated or becomes inoperable during use it shall be tagged and 
removed from service until it can be repaired and recalibrated. Equipment that cannot be 
repaired shall be permanently removed from the project and replaced. 

3.8 ANALYTICAL PROCEDURES 

Analytical procedures and methods for sample analysis will be in accordance with the 
requirements of Section 9 of the SCQ and will be referenced in the removal action S A P .  
Table 9.1 (SCQ Appendix A) will be used as a resource to select the appropriate method. 
If the required analytical method is not included in Table 9.1, the new analytical 
requirements shall be identified and will be added to SCQ Attachment I - (FEMP 
Laboratory Analytical Methods Manual). 

3.9 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY 

Internal quality control checks and frequency will be in accordance with SCQ Section 10 
and defined in the S A P .  Required frequencies for the quality control checks are found in 
SCQ Table 2-2 (Appendix A). These frequencies will satisfy requirements for Removal 
Action ASLs listed in Attachment 2. 

3.10 DATA REDUCTION, VALIDATION AND REPORTING 

Data reduction, validation and reporting will be in accordance with requirements specified 
in SCQ Section 11 and the Data Validation Plan located in SCQ Appendix D. 

e -  
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3.11 PERFORMANCE AND SYSTEM AUDITS 

Self assessments and independent assessments of the removal action will be in accordance 
with SCQ Section 12. Ebasco’s self assessment will be performed once during the 
duration of the task to venfy compliance with the SCQ and project specific requirements. 

3.12 PREVENTIVE MAINTENANCE 

Preventive maintenance will be performed on instruments and equipment used on the 
removal action in accordance with SCQ Section 13. A list will be included in the work 
plan and will identify equipment that requires preventive maintenance. A list will be 
based on manufacturers recommendations and operating history of the equipment. 
Preventive maintenance activities will be documented on maintenance logs. 

3.13 CORRECTIVE ACTIONS 

Corrective actions will be in accordance with SCQ Section 15. 

3.14 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Project reports will be in accordance with SCQ Section 16. 
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The removal of the Pilot Plant Temporary Sump is required under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) section 106 (42 
U.S.C. [US. Code] 5 9600 et seq., as amended by the Superfund Amendments and 
Reauthorization Act of 1986 [SARA]). Section 106 requires that a response action occur 
when there is imminent or substantial endangerment to the public health, welfare or 
environment because of an actual or threatened release of a hazardous substance. The 
removal action is also the subject of a Consent Agreement (the Agreement) between the 
U.S. Environmental Protection Agency (EPA) and the U.S. Department of Energy 
(DOE). The Agreement, most recently amended in April 1991, establishes the 
framework for the Fernald Environmental Management Project (FEMP) environmental 
investigation and cleanup. 

The closure of the Pilot Plant Temporary Sump is also the subject of a Consent Decree 
between the DOE and the Ohio Environmental Protection Agency (OEPA). The state of 
Ohio and the DOE entered into a Consent Decree on December 2, 1988 (Civil Action 
No. C-1-86-0217), which requires abatement of water pollution and hazardous waste 
violations at and from the Feed Materials Production Center (FMPC). The Proposed 

Consent Agreement with EPA. The latest PACD Draft 6 is dated December 4, 1990. 
‘ Amended Consent Decree (PACD) is currently being negotiated to reflect DOE’s updated 

Pursuant to Section I[, Paragraph 3.12 of the Consent Decree, DOE submitted a 
compliance schedule that identifies projected activities for newly identified hazardous 
waste management units -Us). The Pilot Plant sump has been identified as an 
HWMU and is included in DOE’s Resource Conservation and Recovery Act (RCRA) 
compliance schedule. The RCRA compliance schedule requires that Closure Plan 
Information and Data (CPID) be submitted for each HWMU identified in the RCRA 
Compliance Schedule. The CPID must identify the applicable or relevant and appropriate 
requirements (ARARs) for RCRA closure which will ultimately be evaluated during final 
remediation. 

Removal of the sump is an interim action required to define the source of contamination, 
remove as much as possible for source control, determine the extent of the system, and 
attempt to determine if a release to the environment has occurred. It is not the intention 
to close this unit at this time. CPID will be submitted to OEPA on or before May 5, 
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1994, the original date provided OEPA in the Compliance Schedule. Removal of the 
sump is necessary to determine if the sump is still physically connected to the abandoned 
and covered drain system under the Pilot Plant. Should this be the case, the boundaries 
of the current unit may require redefinition. Additionally, removal of the sump may be 
necessary from a physical standpoint to allow proper and complete exploration of the inlet 
drain line and more effective removal of contamination from the system. Final 
remediation will be addressed in the Records of Decision for OU-3 and OU-5. 

The scope of the Pilot Plant sump removal action is to reduce an immediate threat to 
human health and the environment. The criteria in Removal Action NO. 17 Work Plan 
will be employed to determine the degree of remediation. Clean-up levels will not be 
identified in the ARARs for the Pilot Plant sump removal action. Final cleanup levels 
and corrective action will be identified in the OU-5 CERCLA Record of Decision. 

The EPA has specified a framework for developing and implementing response actions 
under the National Oil and Hazardous Substances Pollution Contingency Plan (NCP, 40 
C.F.R. [Code of Federal Regulations] Part 300, Subpart E [1990]). Under the NCP, 
EPA requires that removal actions under CERCLA attain ARARS to the extent 
practicable under the circumstances. In addition, federal and state advisories, criteria or 
guidance should be considered in planning the removal action. In determining whether 
attainment of ARARs is necessary, the EPA will examine the urgency of the situation and 
the scope of the removal action. 

The EPA defines "applicable" requirements as: 

cleanup standards, standards of control and other substantive environmental 
protection requirements, criteria or limitations promulgated under federal or 
state law that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, or location, or other circumstance at a 
CERCLA site (CERCLA Compliance With Other Laws Manual, OSWER 
Directive 9234.1-01, August 8, 1988; 40 C.F.R. 5 300.400 [1990]). 

If requirements fail the applicability test, requirements may be "relevant and appropriate" 
which are defined as: 

cleanup standards, standards of control and other substantive environmental 
protection requirements, criteria or limitations promulgated under federal or 

1-2 



4323 Pilot Plant Sump RVA . 

state law that while not "applicable" to a hazardous substance, pollutant, 
contaminant, remedial action, location or other circumstance at a CERCLA 
site, addresses problems or situations sufficiently similar to those encountered 
at the CERCLA site that their use is well suited to the particular site (OS= 
Directive 9234.1-01, August 8, 1988). 

. 

"To-be-Considered" documents (TBCs) should also be examined for a removal action. 
TBCs are nonpromulgated federal- or state-issued advisories or guidance which are not 
legally binding and thus, are not legally enforceable as ARARs. In many circumstances, 
however, TBCs will be considered along with ARARs and may be employed to determine 
the cleanup level required for protection of human health and the environment. 

, 

An important TBC at DOE facilities are DOE Orders. DOE Orders enumerate the 
authority granted to the DOE under the Atomic Energy Act (AEA) and play an important 
role at DOE facilities. Because these Orders are not promulgated, they are considered 
TBCs. The DOE Orders, however, are legally enforceable against DOE contractors and 
subcontractors. 

This section identifies the A l U R s  required for the Pilot Plant sump removal action. 
Specific requirements pertaining to removal of the equipment and foundation, remediation 
of contaminated soils and groundwater, safety of occupational workers and the public, 
and management of hazardous and radiological waste will be discussed. The ARARs and 
TBCs focus on federal and state statutes, regulations, criteria and guidelines. A state 
standard will be applicable or relevant and appropriate only if the state standard is more 
stringent then the federal requirement (40 C.F.R. 6 300.400[g][4]). 

The specific types of ARARs evaluated for the Pilot Plant removal action include the 
following: 

Contaminant-specific 

Location-specific 

Action-specific. 

Contaminant-specific ARARs are usually health- or risk-based numerical values or 
m"ehodo1ogies that are applied to site-specific conditions and result in the establishment 
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of numerical contaminant values. In the case of the sump removal action, contaminant- 
specific ARARs address chemical and/or radionuclide contamination of the sump 
sludge/liquids, soil, groundwater, air, and equipment. The contaminant-specific ARARS 
evaluated for the sump removal action are discussed in Section 2.0. 

Location-specific ARARs are conditions placed on the concentration of hazardous 
substances or the conduct of activities because the activity or substance occur in specific 
locations. The location-specific ARARs identified for the sump removal action are 
discussed in Section 3.0. 

Action-specific ARARs apply to particular removal methods, technologies and 
management practices, and are evaluated during the detailed screening and evaluation of 
removal alternatives. These action-specific ARARS are identified in Section 4.0. The 
TBC requirements identified for the sump removal action are discussed in Section 5.0. 
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2.0 CONTAMINANT-SPECIFIC REQUIREMENTS 

Contaminant-specific requirements are concentxation limits for hazardous and radioactive 
substances which are established based upon their presence in various environmental 
media. The contaminant-specific ARARs pertinent to the sump removal action are 
summarized below. 

2.1 'FEDERAL REQUIREMENTS 

The federal contaminant-specific requirements are enumerated in federal statutes and 
regulations, the United States Code (U.S.C.) and the Code of Federal Regulations 
(C .F.R.), respectively. 

2.1.1 Resource Conservation and Recovery Act 

The RCRA (42 U.S.C. 0 6901 et seq.) requires that generators identify hazardous wastes 
and comply with standards for the transportation and management of hazardous waste at 
facilities which treat, store or dispose of hazardous waste. These standards are 
enumerated in regulations promulgated by the EPA (40 C.F.R. Parts 260, 262, 264, 
268). Subtitle C, Hazardous Waste Management, mandates the creation of cradle-to- 
grave management and a permitting system for hazardous wastes. The RCRA defines 
hazardous waste as "solid waste" which because of its quantity, concentration, or 
physical, chemical or infectious characteristics may cause or significantly contribute to an 
increase in mortality or serious illness, or may pose a substantial hazard to human health 
or the environment when improperly managed (RCRA 6 1004[5], 42 U.S.C. 8 6903[5]). 
The OEPA was authorized to implement RCRA in the state of Ohio (RCRA 8 3006, 42 
U.S.C. 0 1693). This authorization enables the OEPA and EPA to jointly regulate 
hazardous waste in the state of Ohio. 

The RCRA is applicable or relevant and appropriate to the Pilot Plant removal action. 
Pursuant to the RCRA requirements, the EPA has promulgated regulations that identify 
and list hazardous wastes (40 C.F.R. Part 261). These implementing regulations 
categorize "hazardous wastes" in two different ways: by formal listing or by exhibiting a 
characteristic (40 C.F.R. 6 261.3). These standards are contaminant-specific ARARs 
applicable or relevant and appropriate to the sump removal action. A waste is 
"characteristic" if it fails enumerated tests for corrosivity, ignitability , reactivity or 
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toxicity. The toxicity test requires that a waste meet or exceed Toxicity Characteristic 
Leaching Procedure (TCLP) designation limits to be toxic. The TCLP designation limits 
are contaminant-concentration values which cause a waste to be hazardous. If a waste 
meets or exceeds the TCLP standards, then the waste must be managed as a RCRA 
hazardous waste. The liquid contained in the sump, and possibly the drainage pipe 
system, is a characteristic waste. The liquid has exceeded the TCLP concentration limits 
(40 C.F.R. 6 261.24). In addition, the sludge/liquid may be an ignitable waste if the 
waste: 1) contains less than 24% alcohol by volume and 2) has a flash point less than 
60°C (140°F) (40 C.F.R. 0 261.21). 

In addition to being a characteristic waste, the sludge/liquid contained in the sump pump 
and drainage system is a listed "F" waste, Nos. F002 and F003 (FEMP Material 
Evaluation Form No. 1229, November 1991). Wastes are listed as "F" wastes because 
they exhibit one or more characteristics of a hazardous waste, or the wastes contain 
specific components known to be toxic or otherwise hazardous at levels of regulatory 
concern. A waste that is listed must be managed as a hazardous waste unless the waste is 
formally "delisted" pursuant to the requirements of 40 C.F.R. 8 260.20. 

The EPA has also promulgated land disposal restriction regulations (LDRs) that establish 
concentration limits for the hazardous constituents of wastes (40 C.F.R. Part 268). The 
EPA has promulgated two sets of limits for LDRs: constituent concentrations in the waste 
extract (CCWE), which uses the TCLP test procedure to obtain a leached sample of the 
waste, and constituent concentrations in waste (CCW), which examines the total 
contaminant concentration in the waste. The LDRs are numerical values that designate 
whether a waste can be prohibited from land disposal. If the waste fails to meet the LDR 
concentration values, then the waste cannot be land disposed. The LDR values are 
technology-based standards established by EPA. Although these standards are not within 
the scope of the sump removal action, these standards will apply to the sump waste later 
when it is permanently disposed. 

Table 2-1 enumerates the TCLP and LDR values for the constituents of concern at the 
Pilot Plant. 

2.1.2 Clean Air Act 

The Clean Air Act establishes a nationwide program for the control of hazardous air 
pollutants and other emissions. The EPA has been delegated the authority to establish 
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Table 2-1. Contaminant-specific ARARs and TBCs for inorganic and organic 
contaminants of concern. 

RCRA Corrective 
Action Levc$s 

RCRA TCLP RCRA Land Ban Limits (Proposed) 
Designation 

Limits CCW in Nonwastewater Air in Soil in 
inmg/L mgkg CCWE in mg/l pg/m3 mgkg 

CCWE = Constituent Concentration in Waste Extract, 40 C.F.R. 0 268.41 
RCRA = Resource Conservation and Recovery Act 
TCLP = Toecity Characteristic Leaching Procedure, 40 C.F.R. 0 260.24 
mg/L = &grams per liter 
mdke = milherams Der kiloeram 

Acetone 
Arsenic 
Barium 
Benzene 
Cadmium 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorinated Fluorcarbons 
Chlorobenzene 
Chromium 
Cyclohexanone 
Dichlorobenzene3' 
Ethyl Acetate 
Ethyl Ether 
Ethylbenzene 
Lead 
Mercury 

Methyl EthyUKetone 
Methyl Isobutyl Ketone 
Methylene Chloride 
1 , 1,l-Trichloroethane 
1,1,2-Trichloro-l,2,2- 
Trifluoroethane 
1,1,2-Trichloroethane 
Pyridine 
Selenium 
Silver 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
2-Nitropropane 
Xylene 

- 
5 

loo2/ 
0 . P  
1 .o 

0.54/ 

100 
5.0 

7.5" 

- 

- 

- 

- 
- 
- 

5.02 
0.2u 

200 
- 
- 
- 
- 

- 
- 

1.0 
5.0 
0.7 

0.74' 
0.54' 

- 

- 
- 

0.5p' 
5.0 
100 

1 .o 
4.81" 
0.96" 

0.05' 
5.0 

0.755' 
0. 655'.6' 
0.75" 
0.05" 
0.053 '' 

5.0 
0.20 

(low-level) 
0.055' 
0.335' 
0. 965' 
0.41" 
0.96" 

- 

- 

- 
0.335' 

5.7 
5 .O 

0.079 
0.33" 
0.09 1'' 
0.96" 
- 

0.1551 

p -/my = micrGgrams'per cubic meter 
I f  RCRA Correction Action Levels are proposed standards and therefore are TBCs (40 C.F.R. Part 264, Subpart S);  55 Fed. 

Reg. 30798, July 27, 1990. 
2/ Sample tested from sump exceeded the TCLP value for this contaminant. 
3/ TCLP limit for 0-Dichlorobenzene. 
4/ The analytical results provided for these chemicals may exceed the TCLP value. However, the concentration limit was below 

the instrument's detection limits. Further analysis is required to determine if the TCLP value has been exceeded. 
5 /  CCWE established.because waste I s  an "F" listed waste. 
61 CCWE limit estabhshed for 1,2-Dichlorobenzene. 
7/ CCW limit established because waste is an "F" listed waste. 
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National Ambient Air Quality Standards (NAAQS), National Emission Standards for 
Hazardous Air Pollutants (NESHAP), and New Source Performance Standards (NSPS)(40 
C.F.R. Parts 50, 60, 61). No NSPS or NAAQS are applicable to the sump removal 
action because the removal action will not require air emissions from major stationary 
sources. 

Under NESHAP, the EPA has established emission standards according to specific types 
of sources which emit particular types of pollutants. The DOE facilities that emit 
radionuclides are specifically regulated under 40 C.F.R. Part 61, Subpart H. The 
NESHAP sets the radionuclide emission standards for DOE facilities based upon each 
facility. Under 40 C.F.R. Part 60, Subpart H, the EPA has established the effective dose 
equivalent (EDE) for DOE facilities at 10 millirem/year (mrem/yr). All buildings, 
structures and operations within one contiguous site are considered a single facility, and 
the facility, not each source, must meet the dose standard. Therefore, the total of all 
radionuclide emissions from the FEMP DOE site, including the emissions from the sump 
removal area, must meet the 10 mrem/yr standard. 

2.1.3 Nuclear Regulatory Commission Regulations 

The Nuclear Regulatory Commission (NRC) has promulgated regulations under 10 
C.F.R. Part 20 that establishes standards for the protection of persons against radiation in 
restricted and unrestricted areas (56 Fed. Reg. [Federal Register] 23360, May 21, 1991). 
The regulations require NRC-licensed facilities to establish a radiation protection plan that 
combines meeting the enumerated dose standards with maintaining radiation exposures as 
low as reasonably achievable (ALARA) to provide the greatest degree of protection from 
radiation. 

Subpart C enumerates the occupation dose standards for adults and for special exposure. 
The annual EDE for an adult shall not exceed 5 rem/yr; or the sum of the deep-dose 
equivalent (DDE) and the committed dose equivalent (CDE) to any organ or tissue, other 
than the lens of the eye, shall not exceed 50 rem/yr. The dose equivalent shall not 
exceed 15 rem/yr to the lens of the eye, and the shallow-dose equivalent shall not be 
greater than 50 rem/yr to the skin (10 C.F.R. 0 20.1201). Different standards apply to 
minors, embryo/fetus and planned special exposures (10 C.F.R. $9 20.1207, 20.1208, 
20.1206). 
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Subpart D specifies the dose limits for members of the public. The total EDE to the 
public shall not exceed 0.1 rem/yr and 0.002-rem/hr. The public's authorized exposure 
to controlled areas shall not exceed 0.5 rem/yr (10 C.F.R. 0 20.1301). 

Subpart I provides requirements for labeling of containers which store radioactive waste. 
If a radioactive substance stored in a container exceeds specified radioactive concentration 
limits, then the container must be labeled. These concentration limits are enumerated in 
Appendix C and Appendix B, Table 3 of the regulations. The sump sludgehiquid 
exceeds the concentration limits for Uranium-232 and Thorium-232, and therefore should 
be stored as specified in the NRC regulations. 

2.1.4 Occupational Safety and Health Administration Standards 

The Occupational Safety and Health Administration (OSHA) regulations enumerate 
standards in 29 C.F.R. Part 1910, Subpart Z for occupational exposure to toxic and 
hazardous air contaminants. Tables Z-1-A and 2-2 in the regulations specify eight-hour 
time-weighted averages and short-term exposure limits for hundreds of toxic and 
hazardous air contaminants. It is anticipated that the removal action, under anticipated 
operating conditions, will not exceed any of the air contaminant concentrations specified 
in this regulation. 

2.2 STATE OF OHIO REQUIREMENTS 

State contaminant-specific requirements are enumerated in statutes and regulations, the 
Ohio Revised Code (O.R.C.) and the Ohio Administrative Code (O.A.C.), respectively. 

2.2.1 State Hazardous Waste Management Regulations 

The EPA has authorized the OEPA to implement RCRA in the state of Ohio. As part of 
this authorization, the OEPA has developed a state-specific hazardous waste management 
program (O.A.C. 3745-50 et seq.). These regulations are applicable to the sump removal 
action. Generally, the state hazardous waste regulations parallel the federal regulations. 
The state definition of "hazardous waste" incorporates the EPA definition (O.A.C. 
3745-51-10). Under the Ohio regulations, a waste is hazardous if it is specifically listed 
or if the waste exhibits characteristic properties of reactivity, ignitability, corrosivity or 
toxicity (O.A.C. 3745-51-20). 
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The sludge/liquid contained in the sump exhibits the characteristic of ignitability under 
the Ohio and EPA regulations if it: 1) contains less than 24% alcohol by volume, and 2) 
has a flash point less than 60°C (140°F) (O.A.C. 3745-51-21[A][l], 40 C.F.R. 8 
260.21). The sludgekquid also contains contaminants which exceed the TCLP limits 
under the Ohio and federal regulations. The Ohio regulations incorporate some of the 
TCLP values found in the federal regulations which are enumerated in Table 2-1 
(O.A.C. 3745-51-24, Table 1). In addition, the OEPA regulations enumerate listed 
wastes (O.A.C. 3745-51-31). Because the sump waste is an "F" listed waste, these 
regulations apply. 

2.2.2 Air Quality 

The Ohio Department of Health (Department of Health) has promulgated a 
nondegradation policy for air quality that requires air quality to be maintained for areas 
achieving primary and secondary air quality standards. The regulations are not source- 
specific and require that no deterioration of air quality occur (O.A.C. 3745-17-05). The 
Ohio regulations require that total suspended particulates not exceed 150 p g I d ,  24-hour 
average concentrations and 50 pg/m3, annual arithmetic mean (O.A.C. 1745-17-02). 
This nondegradation policy is applicable to the removal activities, however it is 
anticipated that the activities will comply with this standard. 

The OEPA requires that lead air emissions not exceed a maximum arithmetic mean of 1.5 
pg/m3 during any calendar quarter (O.A.C. 3745-71). This regulation is applicable to the 
removal action because the sludge/liquid contains high concentrations of lead. However, 
it is anticipated that the 1.5 pg/m3 standard will not be exceeded. 

2.2.3 Radiation Protection 

The Department of Health established rules for the protection of workers and the general 
public from overexposure to radiation (O.A.C. 3701-38). Because federal facilities 
subject to the AEA are exempt, these regulations are relevant and appropriate to the sump 
removal action. The radiation protection rules are similar to NRC's regulations (prior to 
promulgation of NRC's new rules in May 1991) protecting workers and the general 
public from radiation exposure. 

The Department of Health requires that occupational workers in restricted areas not 
receive a dose in excess of the following values: 18 % rem/quarter to the hands and 
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forearms or feet and ankles; 1 % rem/quarter to the whole body, head and trunk, organ 
or lens of the eye; and 7 'h rem/quarter to the skin (O.A.C. 3701-38-11). The 
regulations also enumerate derived air concentration PAC) values for radioactive 
material in restricted areas (O.A.C. 3701-38-13rdI). Finally, the Ohio regulations 
require that exposure to radiation in unrestricted areas shall not exceed a dose of 2 
mrem/hr or 100 mrem/7 consecutive days. Exceedances of these levels may be granted if 
radiation exposure will not exceed a dose to the whole body of 0.5 rem/yr 
(O.A.C. 3701-38-15). 
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Location-specific ARARs are restrictions on the concentration levels of hazardous 
substances or the conduct of activities solely because the substance or activities occur in 
specific locations. Some examples of special locations include floodplains, wetlands, 
historic places and sensitive ecosystems or habitats. The sump hazardous waste 
management unit is not located in any of the aforementioned specified areas. 

3.1 O.A.C. 3745-66-76-SPECIAL REQUIREMENTS FOR IGNITABLE OR 
REACTIVE WASTES 

The OEPA has established special requirements for location of containers which store 
ignitable or reactive wastes. Because the sludge/liquid may be an ignitable waste, this 
regulation is relevant and appropriate. The regulation requires that containers holding 
ignitable waste be located at least 50 ft from the facility’s property line. 
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4.0 ACTION-SPECIFIC REQUIREMENTS 

Action-specific ARARs are quirements that are triggered when a specific response 
action is chosen. The action-specific ARARs are based upon the removal action outlined 
in Sections 2.2 and 4.1 of the work plan. 

4.1 FEDERALREQUIREMENTS 

4.1.1 Comprehensive Environmental Response, Compensation, and Liability Act 

The CERCLA and the EPA regulations implementing CERCLA under the NCP, 40 
C.F.R. Part 300, require the selection of an appropriate removal action. Generally, a 
removal action is taken to abate, prevent, minimize, stabilize, mitigate or eliminate the 
release or threat of release of hazardous constituents. The removal action must to the 
extent practicable attain all ARARs under federal and state environmental laws. For 
removal actions, however, the urgency of the situation and the scope of the removal 
action dictate the extent with which ARARs must be complied. In determining the 
appropriateness of a removal action, the following factors should be examined: 

Actual or potential exposure to nearby human populations, animals or food 
chains from hazardous pollutants 

Actual or potential contamination of drinking water supplies or sensitive 
ecosystem 

Hazardous substances contained in drums, barrels, tanks or bulk storage 
containers which pose a threat of release 

High levels of hazardous substances in the soil 

Weather conditions that may cause the hazardous substances to migrate 

Threat of fire or explosion 

The availability of other federal or state response mechanisms to respond to 
the release 
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Other situations or factors that may pose threats to public health, welfare or 
environment. (40 C.F.R. 6 300.415[b][2]) 

The federal regulations enumerate removal actions, which as a general rule, are 
appropriate, for particular situations. The following are the general removal actions 
applicable to the sump activities: 

Fences, warning signs. or other securitv or site control mecautions- 
necessary where humans or animals may have access. 

Caning of contaminated soils or sludges-necessary to reduce migration of 
hazardous substances or pollutants into soil, groundwater or air. 

Use of chemical treatment to retard the spread of released contaminants- 
necessary where use of chemical treatment will reduce the spread of the 
released contaminants. 

Excavation or removal of highly contaminated soils-necessary to reduce the 
spread of contamination. 

Removal of bulk containers that contain hazardous substances-necessary to 
reduce likelihood of spillage, exposure to humans and the environment and 
fire or explosion. 

Containment. treatment. disposal or incineration of hazardous materials- 
necessary to reduce likelihood of exposure to humans or the environment. 
(40 C.F.R. fj 300.414[d]). 

The planned sump removal action addresses the requirements enumerated in the NCP. 
Therefore, the removal action is considered "appropriate" under the regulations. 

The CERCLA regulations, under 40 C.F.R. Part 302, require that when a reportable 
quantity of a hazardous substance is released into the environment, the DOE must notify 
the National Resource Center. The reportable quantities for hazardous substances are 
enumerated in 40 C.F.R. $8 302.4 and 302.5. Notification requirements are enumerated 
in 40 C.F.R. 0 302.6. After removing the sump, the DOE plans to determine if the 
sump has released hazardous substances into the environment. If hazardous substances 
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have been released in' reportable quantities specified in the regulations, the DOE will need 
to notify the National Resource Center. 

4.1.2 Atomic Energy Act 

The AEA (42 U.S.C. 6 2011 et seq.) establishes the framework for the federal 
government to control atomic energy and source, special nuclear and by-product 
materials. The sump sludgekquid is probably source material under the AEA because 
the sludgehiquid contains uranium and thorium in concentration greater than .05 96. The 
radioactive component of the sludge/liquid must be managed according to the 
requirements of the AEA. 

4.1.3 Resource Conservation and Recovery Act 

The RCRA and EPA regulations implementing RCRA enumerate numerous action- 
specific requirements that may be ARARs for the sump removal action. Under RCRA, 
the EPA and its authorized states have the authority to regulate the hazardous component 
of a mixed waste management stream. Although RCRA 0 1004(27) excludes "source, 
special nuclear and by-product material" from RCRA management, the EPA has 
concluded that RCRA 8 1004(2) excludes only the radioactive portion of the mixed waste 
from RCRA management. '' Therefore, the hazardous components of the sump 
sludge/liquid and any other mixed waste at the sump are subject to the RCRA hazardous 
waste management regulations. The RCRA is relevant and appropriate to the sump 
removal action. 

51 Fed. Reg. 24504, July 3, 1986; 
53 Fed. Reg. 37045, September 23, 1988. 

Revised December 14, 1992 
f-j * 
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The treatment, storage and disposal (TSD) facility requirements should be considered in 
planning the storage of the sump hazardous waste and closure of the HWMU. Although 
final treatment and disposal of the hazardous waste is not within the scope of this 
project2', the TSD requirements for storage and closure should be considered. In 
addition, because the sump and its equipment will be decontaminated prior to transport 
and the contaminated sludge will be treated and stored on site, the RCRA transportation 
regulations will not be applicable to the sump removal action. Other general TSD 
requirements and storage standards are relevant and appropriate to the storage of the 
hazardous wastes present in the sump. 

a 

The TSD regulations for interim status facilities in 40 C.F.R. Part 265 are relevant and 
appropriate to the management of hazardous components of waste from the sump. The 
interim status rules are relevant and appropriate because the FEMP TSD facilities have 
applied for RCRA Part A and Part B permits. Subpart B requires that a TSD facility 
analyze the waste before treatment, storage or disposal. In addition, TSD facilities must 
provide adequate security, inspections, personnel training and take special precautions for 
ignitable wastes and incompatible wastes. Subpart E enumerates record keeping 
requirements for all hazardous wastes stored, treated or disposed at the TSD facility. 
Subpart F specifies requirements for conducting groundwater monitoring for releases of 
solid waste from the management units. 

The requirements for final disposal and treatment are set forth at 40 C.F.R. 
Part 264, Subparts K, L, M, N, 0, W, and X, and 40 C.F.R. Part 268. 

, .  ": '.&' Revised December 14, 1992 . C .  
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Subpart G enumerates the interim status closure requirements for hazardous waste 
management units. The Pilot Plant sump has been identified as an HWMU in the DOE 
Consent Decree with OEPA. The RCRA closure requirements are relevant and 
appropriate to the closure of the sump. The regulations require that an HWMU be closed 
in a manner which minimizes the need for further maintenance and controls, minimizes 
or eliminates that threat to human health and the environment. (40 C.F.R. 0 265.11 1). 
The regulations also require that all contaminated equipment, structures and soils be 
properly disposed of or decontaminated prior to closure (40 C.F.R. 0 265.114). The 
CPID for the Pilot Plant Sump will be provided to OEPA following completion of the 
removal activities (on or before May 5, 1994) at which time the facility will demonstrate 
compliance with these standards. 

Because the sludgehiquid from the sump will be stored in a container to await treatment 
and permanent disposal, the EPA regulations in 40 C.F.R. Part 265, Subpart I, are 
relevant and appropriate to the removal action. The EPA regulations define storage as, 
"the holding of hazardous waste for a temporary period, at the end of which the 
hazardous waste is treated, disposed of, or stored elsewhere" (40 C.F.R. 0 260.10). The 
interim status TSD regulations require that containers holding hazardous waste be 
maintained in good condition and have no severe rusting or structural defects. In 
addition, if the container begins to leak, the contents must be transferred to an adequate 
container. The hazardous waste stored in containers must be compatible with the wastes 
and the containers must remain closed at all times. The regulations also require that 
containers be inspected weekly and that the storage area have a secondary containment 
system that is designed to contain leaks and spills, is sloped to facilitate drainage, has 
sufficient capacity to contain 10% of the volume of containers, and prevents run-on into 
the containment system. Finally, the regulations require that ignitable waste be located at 
least 50 fl from the property line. 

Subpart J enumerates standards for storing hazardous waste in tanks at TSD facilities (40 
C.F.R. 0 265.191 to 265.199). These standards are relevant and appropriate if the 
hazardous waste from the sump will be stored in a tank. 

In addition to TSD requirements, the RCRA regulations also enumerate analytic methods 
for determining whether a waste is hazardous. The appendices to 40 C.F.R. Part 261 
spec@ methods for conducting sampling and analysis to determine TCLP exceedances. 
These methods are relevant and appropriate to performing sampling and analysis during 
the removal action. 
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4.1.4 Land Disposal Restrictions, 40 C.F.R. Part 268 

The EPA has established LDRs for certain listed and chamcteristic wastes. The sump 
sludge/liquid is prohibited from land disposal because it is a mixed waste which is 
ignitable, it exceeds the C C W  values for lead and mercury and is a listed "F" waste. 
Subpart E allows a TSD facility to store a hazardous or mixed waste in a container for up 
to one year, if the facility can demonstrate that it is storing the waste solely for the 
purpose of accumulating sufficient quantities of waste to facilitate proper recovery, 
treatment or disposal. The storage of the sludgelliquid or any other mixed waste from 
the sump is subject to this one-year requirement. 

The one-year storage requirement may be avoided based upon EPA's recent policy 
statement (May 7, 1992). Because of a lack of treatment capacity for mixed waste 
streams, DOE has requested a case-by-case extension of the LDR requirements for mixed 
waste. The EPA published a proposed notice in the Federal Register on May 26, 1992, 
approving DOE'S request for an extension of the LDR effective date requirements for 352 
mixed wastes generated at 31 DOE facilities. The FEMP is included as one of the 31 
DOE facilities. If EPA grants this extension, the DOE will want to ensure that the LDR 
variance covers mixed waste stored on site at the FEMP TSD facilities. 

4.1.5 Nuclear Regulatory Commission 

The NRC regulations Subparts F, G, H, and J enumerate procedural requirements for 
surveying, monitoring and controlling access to radiological areas. These regulations are 
relevant and appropriate to the sump removal action. The NRC regulations require that 
personnel in restricted areas be monitored when they are likely to receive a dose in 
excess of 10% of the NRC standard (10 C.F.R. 6 20.1502). Second, the regulations 
require that caution signs, labels, signals and controls be provided in radiological areas 
and on radioactive-contaminated containers (10 C.F.R. 6 20.1601). Labels are not 
required if containers hold materials in quantities less than the limits listed in Appendix C 
or Table 3 of Appendix B of the regulations (10 C.F.R. 0 20.1605). The radioactive 
concentration of the sump sludgehiquid for thorium and uranium exceeds the 
concentration requirements in the NRC regulations. Therefore, the containers should be 
labeled as radioactive waste. In addition, the sump, dl-dinage pipe, and pump foundation 
which are also radioactively contaminated should be labeled and stored as radioactive 
wastes. Even if the waste does not exceed the concentration values in the NRC 
regulations, it is good management practice to label any materials that have been 
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potentially contaminated. Subpart K specifies the requirements for disposal of radioactive 
waste. 

Subpart B specifies the method for determining external dose and internal exposure under 
Sections 20.1203 and 1204, respectively. Subpart H discusses the respiratory protection 
and control requirements employed to limit internal exposure to radiation. 

Under 10 C.F.R. Part 61, the NRC specifies standards for the design of low-level 
radioactive waste disposal facilities. The regulations require that radioactive waste be 
characterized as A, B, or C wastes, depending upon the concentration of short- and long- 
lived radionuclides. In addition, the regulations establish stability and site design criteria 
that includes proper segregation of the waste, proper packaging, and monitoring to ensure 
compliance with radiation protection standards. These regulations will be relevant and 
appropriate to the permanent storage of any mixed or'radioactive wastes from the sump. 

4.1.6 Occupational Safety and Health Administration Standards 

The OSHA standards were established to protect individuals in the workplace (29 C.F.R. 
Parts 1910 and 1926). The OSHA requirements are promulgated in 29 C.F.R. Part 
1910. The requirements of 29 C.F.R. Part 1910 applicable to the sump removal action 
are as follows. 

Subpart D specifies standards for walking and working surfaces. 

Subpart G enumerates requirements for ventilation, occupational noise 
exposure, ionizing radiation, and nonionizing radiation. The OSHA 
regulations adopt the NRC standards for occupational radiation exposure. 

Subpart H establishes worker safety standards for handling highly hazardous 
chemicals, toxics and reactives. 

Subpart I enumerates the appropriate personal protective clothing 
requirements, including eye and face protection, respiratory protection, head 
and foot protection and electrical protective devices. 

Subpart L specifies the fire protection requirements in the workplace. 
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Subpart N enumerates the requirements for materials handling and storage. 

Subpart P specifies the worker safety requirements for the use of hand- and 
portable-powered tools and other hand-held equipment. 

The requirements of 29 C.F.R. Part 1926 applicable to the sump removal action are as 
follows: 

Subpart C enumerates the general safety and health requirements, including 
recordkeeping, training, medical, fire protective, and protective clothing 
requirements. 

Subpart D specifies the occupational health and environmental controls, 
including noise exposure, ionizing radiation, nonionizing radiation, and 
ventilation. 

Subpart E specifies the personal protective clothing requirements. 

Subpart F outlines the fire protection and prevention requirements. 

Subpart G enumerates the requirements for signs, signals, and barricades. 

Subpart H outlines the materials handling, storage, use, and disposal 
requirements. 

Subpart I enumerates the hand-held and power tool standards. 

Subpart J specifies marker protection standards for welding and cutting. 

Subpart N specifies the standards for cranes, derricks, and hoists. 

Subpart P enumerates the requirements for excavation. 

4.2 STATE REQUIREMENTS 

The state action-specific A R U s  will guide the activities performed during the removal 
action. These ARARs provide standards for the sampling and analysis of hazardous 
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waste and groundwater, the treatment and storage of hazardous and radioactive wastes, 
and the closure requirements for the sump. 

4.2.1 Ohio Hazardous Waste Management Regulations 

The state of Ohio Hazard Waste Management Regulations are applicable to the sump 
removal action. These regulations enumerate s&dards for sampling and analysis of 
hazardous waste; treatment, storage, and disposal; and closure of hazardous waste 
management units. 

The hazardous waste TSD regulations are applicable to the sump removal action. 
Although final treatment and disposal of the hazardous waste is not within the scope of 
the removal action, the TSD requirements for storage of the hazardous waste are 
applicable. The sludgehquid is a hazardous waste because it has failed the TCLP test. 

Because the sump sludgehiquid is a hazardous waste, the waste must be managed in 
accordance with the Ohio TSD requirements. The FEMP TSD facility where the sump 
pump waste will be stored is an interim status facility which has applied for RCRA Part 
A and Part B permits. The interim status TSD facility standards are specified in O.A.C. 
3745-65. Before storage, the sludgehiquid will need to be analyzed to determine that it is 
a hazardous waste (O.A.C. 3745-65-13). The general waste analysis must detail the 
chemical and physical properties of the waste and, at a minimum, provide sufficient 
yinformation to treat, store or dispose of the waste in accordance with the hazardous 
waste management regulations (O.A.C. 3745-65-13[A][l]). The analysis may include 
data generated to determine the characteristics of the waste under O.A.C. 3745-51 and 
any existing documentation. If the waste is determined to be ignitable, then special 
requirements for ignitable waste must be met. The ignitable waste must be separated and 
protected from sources of ignition: open flames, smoking, cutting, welding, hot surfaces, 
frictional heat, sparks, spontaneous ignition, and mdiant heat (O.A.C. 3745-65-17[A]). 
The FEMP TSD facility must also comply with security, inspection, and personnel 
training requirements (O.A.C. 3745-65-14, -15, and -16). 
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The FEMP TSD facility must also comply with operational standards that require proper 

communication devices; proper testing and maintenance of equipment; adequate aisle 
space; and preparation of contingency plans (O.A.C. 3745-65-30 to 3745-65-56). 

design, construction and maintenance of the facility; proper equipment and 

The state of Ohio regulations also enumerate standards for the use and management of 
containers that store hazardous wastes (O.A.C. 3745-66-70 to 3745-66-78). These 
requirements are applicable to the storage of the sump hazardous wastes. 

The containers holding the waste must be in good condition and have no severe rust or 
structural defects (O.A.C. 3745-66-71). The type of hazardous wastes must be 
compatible with the container to ensure that the ability of the container to store the waste 
is not compromised (O.A.C. 3745-66-72). The containers must remain closed, except in 
adding or removing waste, weekly inspections must be performed, and the containers 
must provide for secondary containment (O.A.C. 3745-66-74 to 3745-66-75). Finally, if 
the sludgehquid is determined to be ignitable, the container storing the waste must be 
located at least 15 m from the facility's property line (O.A.C. 3745-66-76). 

The Ohio Hazardous Waste Management Regulations also provide specifications for tank 
systems. The Ohio regulations, O.A.C. 3745-66-90 to 3745-66-96, enumerate 
requirements for the design and operation, containment and detection, operation, 
inspection, and leak response for tank systems. If the sludgelliquid from the sump is 
stored in a tank system, these regulations will apply. 

Finally, the Ohio Hazardous Waste Management Regulations enumerate requirements for 
the closure of hazardous waste management units. The sump area is a "hazardous waste 
management unit" because the sump, its equipment pad, and underlying soil are "a 
contiguous area of land on or in which hazardous waste is placed." (O.A.C. 3745-50- 
10[46]) The sump was identifed as a HWMU in the RCRA Part A and Part B permits 
and as such must comply with the substantive requirements of "Closure Requirements for 
Interim Status Facilities," O.A.C. 3745-66. The sump must be closed to minimize the 
need for further maintenance and to control and eliminate the escape of hazardous waste 
in protecting human health and the environment (O.A.C. 3745-66-11). The regulations 
require that a written closure plan be d&ed. The closure plan must identify the 
following steps to achieve partial or final closure: 

Describe how the hazardous waste management unit will be closed 
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The Department of Health has established rules which require that radioactive areas be 
properly surveyed, monitored and posted (O.A.C. 3701-38-18 to O.A.C. 3701-38-22). 
In addition, the regulations require that containers storing radioactive materials be 

Describe how final closure will be conducted and iden* the operation that 
will remain unclosed during the active life of the facility 

Provide an estimate of the hazardous wastes to be stored on site and describe 
the methods to be employed during closure to treat, store, and dispose of the 
hazardous wastes 

Describe the steps needed to remove or decontaminate all hazardous waste 
and contaminated systems, components, structures and soils (e.g., procedures 
for cleaning equipment, methods for sampling and analysis of soil, and 
criteria for determining the extent of decontamination necessary to close the 
facility) 

Describe other activities necessary to ensure closure complies with closure 
performance standards (e.g., groundwater monitoring, leachate collection and 
run-off control) 

Provide a schedule for closure of each hazardous waste management unit 
(0. A. C. 3745-66- 12). 

The closure regulations require that al l  contaminated equipment structures and soil be 
properly disposed or decontaminated before closure (O.A.C. 3745-66-14). The CPID for 
the Pilot Plant Sump will be submitted to OEPA following completion of the removal 
activities (on or before May 5, 1994) at which time the facility will demonstrate 
compliance with these standards. 

4.2.2 Water Quality 

The Department of Health has established monitoring requirements for organic and 
inorganic chemicals and radionuclides (O.A.C. 3745-81-23 to 3745-81-26). In addition, 
the Ohio regulations specify the analytic methods for testing the radioactivity and organic 
and inorganic concentrations in groundwater (O.A.C. 3745-81-25 and 3745-81-27). 

4.2.3 Radiation Protection 
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properly stored, tested, and disposed (O.A.C. 3701-38-23 to O.A.C. 3701-38-29). 
Although feded facilities subject to the AEA are exempt from the Ohio rules, these 
regulations are relevant and appropriate to the removal action and should be considered. 
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5.0 TO BE CONSIDEREDS 

In addition to the potential ARARs presented, other federal and state criteria, advisories, 
and guidance ire "to be considered" in determining the appropriate degree of remediation 
for the sump removal action. The DOE Orders, which enumerate the contractual 
relationship between DOE and its contractors, and proposed draft DOE regulations are 
the most important TBCs for the sump removal action. The DOE Orders, draft 
regulations and other TBCs are summarized below. 

5.1 DOE ORDER 5000.3A-OCCURRENCE REPORTING AND UTILIZATION 
OF OPERATIONS INFORMATION (DRAFT) 

The DOE Order 5000.3A requires the establishment of a comprehensive system for the 
reporting of operations information. The Order requires the reporting of safety, health, 
environment, operations, security and property related occurrences. 

5.2 DOE ORDER 5400.1-GENERAL ENVIRONMENTAL PROTECTION 
PROGRAM 

The DOE Order 5400.1 requires that an environmental protection program be established 
for DOE facilities to guarantee compliance with applicable federal, state and local 
environmental protection laws and regulations. Chapter I enumerates the federal 
regulations, laws and executive orders with which DOE facilities must comply. Chapter 
II identifies the requirements for notification of environmental occurrences and for routine 
reporting of significant environmental protection information. Chapter III requires that 
an environmental protection program plan be drafted. Chapter IV enumerates 
requirements and guidance for environmental monitoring programs for ambient air, 
radiological, water, and groundwater. 

5.3 DOE ORDER 5400.3-HAZARDOUS AND RADIOACTIVE MIXED WASTE 
PROGRAM 

The DOE Order 5400.3 establishes a program to manage hazardous and radioactive 
mixed waste. The Order requires that all mixed waste be managed according to the 
criteria established in RCRA, Subtitle C, and in the AEA. The RCRA requirements will 
apply to the extent such criteria are not inconsistent with the AEA. The goals of the 
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mixed waste program are to protect the safety and health of the DOE, its contractor 
employees, the public, and the environment, and to safely and properly handle, treat, 
store and dispose of mixed wastes. The mixed waste located at the sump removal area 
should comply with this Order. 

5.4 DOE ORDER 5400.5--RADIATION PROTECTION OF THE PUBLIC 
ANDENVIRONMENT 

The DOE Order 5400.5 establishes requirements for the protection of the environment 
and human health from radiation contamination present in the soil and air. These 
standards are established to shield the public and environment from undue risk from 
radiation. 

The DOE Order 5400.5 mandates that radiation exposure to members of the public from 
all pathways during routine activities, which includes removal actions, shall not exceed an 
EDE of 100 mremlyr. In addition, the Order adopts the NESHAP standard for 
radionuclide emissions from DOE facilities. Under this Order and 40 C.F.R. Part 61, 
Subpart H, the exposure to the public from all airborne radionuclide emissions shall not 
exceed 10 mrem/yr. 

The DOE Order 5400.5 also requires that radionuclide exposure from all pathways 
remain as low as reasonably achievable. The ALARA process requires DOE contractors 
to develop a program to minimize public exposure to radiation by considering various 
factors, including: the maximum dose to the public, collective dose to the public, 
alternative processes and technologies, doses from each process alternative, and the cost 
and societal impacts of the process alternatives. 

Another method for limiting the public’s exposure to radiation is the establishment of 
derived concentration guides (DCGs) as part of a facility’s environmental protection 
program. The DOE Order enumerates DCG values for radiation exposure from ingestion 
of water and inhalation of air. 

Finally, the DOE Order 5400.5 provides guidance on the release of residual radioactive 
materials. Before radioactive materials are released, property must be surveyed to 
determine whether removable and total surface contamination meet the enumerated levels 
in Table 5-1. The limits apply to equipment and building components, but do not apply 
to the demolition of a building. Surface contamination of existing structures and 
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Table 5-1. Surface Contamination guidelines. 

Allowable Total Residual Surface Contamination 
(dpm/ 1 OOcm2) 

Radionuclides2’ 

TE~IISUI-~~~CS, 1-125, 1-129, Ra-226, RESERVED RESERVED RESERVED 

Th-Natural, Sr-90, 1-126, 1-131, 1-133, 1,000 3,000 200 

U-Natural, U-235, U-238 and associated 5,000 15,000 1,000 

Beta-gamma emitters (radionuclides with 5,000 15,000 1,000 

Ac-227, Ra-228, Th-228, Th-230, Pa-231 

Ra-223, Ra-224, U-232, Th-232 

decay product, alpha emitters 

decay modes other than alpha emission or 
spontaneous fission) except Sr-90 and 
others noted above” 

1/ As. used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as 
determined by correcting the counts per minute measured by an appropriate detector for background, 
efficiency, and geometric factors associated with the instrumentation. 

2/ Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits 
established for alpha- and beta-gamma-emitting radionuclides should apply independently. 

3/ Measurements of average contamination should not be averaged over an area of more than 1 m2. For objects 
of less surface area, the average should be derived for each such object. 

4/ The average and maximum dose rates associated with surface contamination resulting from beta-gamma 
emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at 1 cm. 

5/ The maximum contamination level applies to an area of not more than 100 cm’. 

61 The amount of removable material per 100 cm2 of surface area should be determined by wiping an area of 
that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of 
radioactive material on the wiping with an appropriate instrument of known efficiency. When removable 
contamination on objects of surface area less than 100 cm2 is determined, the activity per unit area should be 
based on the actual area and the entire surface should be wiped. It is not necessary to use wiping techniques 

’ to measure removable contamination levels if direct scan surveys indicate that the total residual surface 
contamination levels are within the limits for removable contamination. 

11 This category of radionuclides includes mixed fission products, including the Sr-90 which has been separated 
from other fission products or mixtures where the Sr-90 has been enriched. 
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equipment at the Pilot Plant, which includes the sump, its equipment, the drainage 
system, and any equipment used to remediate the site, should comply with the surface 
contamination guidelines in Table 5-1.3’ If residual radioactive materials exceed the 
limits in Table 5-1, then such material must be managed as a low-level radioactive waste. 
The Order also establishes interim storage, interim management and long-term 
management for uranium, thorium and their decay products. 

Residual radionuclides in soil must comply with generic guidelines for thorium and 
radium. Other radionuclides must comply with background concentration levels. The 
residual guidelines in soil for Radium-226, Radium-228, Thorium-230, and Thorium-232 
must meet the following criterion: 5 pCi/g (over the first 15 cm of soil below the 
surface) and 15 pCi/g (over 15 cm-thick layers of soil more than 15 cm below the 
surface). 

5.5 DOE ORDER 5480.11-RADIATION PROTECTION FOR OCCUPATIONAL 
WORKERS 

The DOE Order 5480.11 establishes the radiation protection standards for workers and 
program requirements for DOE and DOE contractor operations. The Order describes the 
process for determining the internal and external dose equivalents for radiation exposure. 
The Order sets forth the radiation exposure limits and air and water concentration 
requirements as follows: 

Exposure to radiation shall be maintained ALARA pursuant to Health 
Phvsics Manual of Good Practices for Reducin~ Radiation Exposure to 
Levels that are As Low as Reasonablv Achievable, PNL-6577. 

Internal and external exposure for occupational workers shall not exceed 
the following rates: EDE of 5 rem/yr; EDE to the individual organs and 
tissue of 50 rem/yr, to the lens of the eye of 15 rem/yr, or to the whole 
body of 50 rem/yr. 

Different exposure standards are set for an unborn child or minors and 
students. 

These limits are based upon the NRC standards in Section 4 of “Decontamination of e 
Release for Unrestricted Use, ‘I Regulatory Guide 1.86. 
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Internal and external exposure for the public entering controlled area must 
not exceed an EDE of 0.1 rem/yr. 

The DAC shall meet the requirements set forth in Attachment 1 of the 
Order and the water concentrations for radionuclides in drinking water 
shall comply with the maximum contaminant level requirements in 40 
C.F.R. Part 141. 

The Order requires that workers be monitored through personal dosimetry and bioassay 
programs to demonstrate compliance with the radiation protection standards. The 
workplace must be monitored through ambient air monitoring and radiation monitoring. 
AU radioactive areas, materials and containers must be adequately identified. 

As part of the contamination control program, the Order requires that equipment and 
materials contained in radiological areas be cleaned, as thoroughly as practical, before 
release into other controlled areas. The equipment used during remediation and the Pilot 
Plant sump and its equipment should comply with these DOE standards prior to transport 
from the area. Before release from the radiological area, the materials must meet the 
standards in Table 5-1. 

The Order also requires that radiological areas be posted and radioactive material and 
containers be labeled. The signs and labels must conform with ANSI N12.1-1971 and 
ANSI N2.1-1971. Areas where the surface contamination levels are greater than 10 
times those specified in Table 5-1 must be clearly marked as radiological areas. 

An entry control program must also be established for radiological areas. Signs, 
barricades, control devices at the entrance, conspicuous visual or audible alarms and any 
other administrative procedures should be developed to ensure entry into the area is 
controlled. Step-off pads and protective clothing must be provided for entry to the 
contaminated area. 

Finally, the Order requires the maintenance of records on dosimetry, monitoring and 
personnel training. 
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5.6 DOE ORDER 5481.1B-SAFETY ANALYSIS AND REVIEW SYSTEMS 

The DOE Order 5481.1B provides the guidelines for establishing a uniform system for 
the preparation and review of safety analysis plans. The safety analysis should identify 
the hazards, plan for the elimination or control of such hazards, assess the risks, and 
document management’s authorization of operations at the facility. 

5.7 DOE ORDER 5483.1A-OSHA PROGRAMS FOR DOE CONTRACTORS AT 
GOVERNMENT OWNED CONTRACTOR FACILITIES 

The DOE Order 5483.1A requires DOE to comply with OSHA requirements at all  DOE 
facilities. The OSHA requirements applicable to the Pilot Plant removal action are 
specified in Sections 2.1.4 and 4.1.6. 

5.8 DOE ORDER 5820.2A-RADIOACTIVE WASTE MANAGEMENT OF LOW- 
LEVEL WASTE 

The DOE Order 5820.2A establishes polices, guidelines and minimum requirements for 
the management of radioactive waste, mixed waste and contaminated facilities. The 
Order requires that DOE contractors manage radioactive and mixed waste in a manner to 
protect the health and safety of the public, DOE and contractor employees and the 
environment. The Order establishes requirements for management of high-level, 
transuranic and low-level wastes. The requirements for management of low-level wastes 
are to be considered for the sump removal action. 

Chapter III of the Order requires that low-level radioactive waste be managed to ensure 
that releases into the environment not exceed an EDE of 25 mrem/yr and that releases 
into the atmosphere not exceed an EDE of 10 mrem/yr (40 C.F.R. 6 61.92). First, the 
Order requires the characterization and segregation of low-level radioactive waste from 
uncontaminated waste (DOE Order 5820.2A, Chapter III, Section 3[c]). The waste must 
be sufficiently described to allow proper segregation, treatment, storage and disposal. 
The waste characterization data must be recorded on a waste manifest which must 
include: 1) the physical and chemical characteristics of the waste; 2) volume of the waste; 
3) weight; 4) major radionuclides; and 5) packaging date, weight and external volume. 
Second, the Order requires proper treatment and storage of the waste to meet the above- 
referenced dose requirements. Disposal of low-level radioactive waste must comply with 
the site’s performance assessment plan. Finally, wastes containing radionuclides in 
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concentrations below regulatory concern may be disposed of in a manner consistent with 
solid waste regulations. Because no standard has been established for radionuclide 
concentrations below regulatory concern, the waste must be nonradioactive or have 
"nondetectable" concentrations of radiation before the waste can be disposed of as a solid 
waste. 

Chapter VI of the Order requires that operations dealing with the treatment, storage or 
disposal of radioactive waste comply with the site's waste management plan. 

5.9 DOE ORDER 6430.1A - GENERAL DESIGN CRITERIA 

The DOE Order 6430.1A provides the minimum requirements for DOE facility designs. 
Generally, the order requires that DOE facilities be designed to protect the public from 
hazardous radioactive and other materials, and to minimize occupational and public 
exposure to hazardous materials. This DOE Order should be considered in determining 
the storage and containment requirements for storage of any radioactive or mixed waste 
from the sump. Section 1300-7 enumerates the general containment system requirements 
which are necessary to minimize the spread of radioactive and hazardous materials. 
Section 1300-8.3 requires that mixed waste be identified and segregated. The design 
criteria for radioactive solid waste facilities storage (Section 1324) should also be 
considered to ensure that the storage area in which the sump mixed or radioactive wastes 
will be contained meets the specified standards. 

5.10 10 C.F.R. 0 830.340-MAINTENANCE MANAGEMENT (PROPOSED RULE) 

The DOE has proposed regulations which implement the standards in its DOE 
Administrative Orders (56 Fed. Reg. 64329, December 9, 1991). The proposed 
regulations, which should be considered for the sump removal action, require that DOE 
contractors develop, implement, and conduct operations in accordance with a facility 
maintenance plan. This regulations would require that removal activities at the sump 
comply with the facility maintenance plan. 

5.11 10 C.F.R PART 835-RADIATION PROTECTION FOR OCCUPATIONAL 
WORKERS (PROPOSED RULE) 

The DOE has proposed rules that implement the standards enumerated in its DOE 
Administrative Orders (56 Fed. Reg. 64334, December 9, 1991). The goals of the 
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proposed rule are to codify the current DOE limits on maximum radiation doses that 
workers may receive during a year, to record and report all dose measurements, to train 
all workers at DOE facilities about radiological safety, and to establish comprehensive 
requirements for radiation measurements and entry controls in radiological areas. The 
proposed regulatory standards are guided by the standards set by the National Council on 
Radiation Protection and Measurements and the International Commission on Radiological 
Protection. The following is a summary of each subpart. 

Subpart A defines the scope of the regulations and the general rule that all actions at 
DOE facilities must be consistent with the rules. Subpart B requires that DOE activity be 
performed in compliance with a radiation protection program (WP) and identifies the 
contents of an RPP. This subsection also requires internal audits every three years. 

Subpart C establishes the radiation exposure limits for occupational workers, planned 
special exposures, unborn child, minors and students, and members of the public entering 
a controlled area. In addition, the regulation specifies the requirements for nonuniform 
exposure of the skin and enumerates concentration levels for radioactive material in 
workplace air and water. The occupational limits for workers are as follows: 
1) stochastic effects must not exceed 5 rem/yr and 2) nonstochastic effects must not 
exceed 15 rem/yr to the lens of the eye, 50 rem/yr to the whole body, and 50 rem/yr for 
any organ or tissue. The concentration levels for air and water in the workplace must 
comply with the DAC values in Appendices A and C of the proposed rule. 

Subpart E requires that the workplace and individuals be monitored to comply with the 
radiation dose rates, to document radiological conditions in the workplace, to detect 
changes in radiological conditions, and to detect gradual build up of radiation in the 
workplace. The specific monitoring requirements for individuals and the workplace are 
contained in Sections 835.402 and 835.403, respectively. The rules also require 
monitoring of surface radioactive contamination. Table 5-2 enumerates the limits for 
removable and fEed surface contaminants. If contamination levels exceed the limits for 
removable surface contaminants enumerated in Table 5-2, ad hoc controls will be 
required to decontaminate the materials. The levels of fmed surface contamination in 
Table 5-2 may be exceeded in areas within buildings. Outside the radiological area, the 
levels can be exceeded only where protective measures are provided. Any area which 
exceeds the limits in Table 5-2 must post caution signs, must control entry, monitor 
personnel and provide protective clothing. 

5-8 
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Table 5-2. Surface radioactivity values. ‘ I  

@ Nuclide 
Remo~able~’’~’ Fixed + 
(dpm/100 cm2/) (dpm/100 cm2/) 

U-natural, U-235, U-238, and associated decay 1,000 5,000 
products 

Transuranics, Ra-226, Ra-228, 14Th-230, 20 300 
Th-228, Pa-231, AC-227, 1-125, 1-129 

Th-natural, Th-232, Sr-90, Ra-223, Ra-224, 200 1,000 

Beta-gamma emitters (nuclides with decay 1,000 5,000 
modes other than alpha emission or spontaneous 
fission) except Sr-90 and others noted above” 

Tritium organic compounds; surfaces RESERVED RESERVED 
contaminated by HT and metal tritide aerosols 

U-232, 1-126, 1-131, 1-133 

11 

0 21 

31 

41 

51 

The values in this appendix apply to radioactive contamination deposited on, but not incorporated into, the 
interior of the contaminated item. Where surface contamination by both alpha- and beta-gamma-emitting 
nuclides exists, the limits established for alpha- and beta-gamma-emitting nuclides apply independently. 

As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as 
determined by correcting the counts per minutes observed by an appropriate detector for background, 
efficiency, and geometric factors associated with the instrumentation. 

The levels may be averaged over one square meter provided the maximum surface activity in any area of 100 
cm2 is less than three times the value specified. For purposes of averaging, any square meter of surface shall 
be considered to be above the activity value G i f  1) from measurements of a representative number (n) of 
sections it is determined that l/nC,, S, > G, where S, is the dpm 100 cm2 determined from measurement of 
section i; or 2) it is determined that the sum of the activity of all isolated spots or particles in any 100 cm2 
area exceeds 3G. 

The amount of removable radioactive material per 100 cm2 of surface area should be determined by wiping 
that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the amount of 
radioactive material on the wipe with an appropriate instrument of known efficiency. (Note-The use of dry 
material may not be appropriate for tritium.) When removable contamination on objects of surface area less 
than 100 cm2 is determined, the activity per unit area should be based on the actual area and the entire 
surface should be wiped. Except for transuranics and Ra-228, Ac-227, Th-228, Th-230, and Pa-23 1 alpha 
emitters, it is not necessary to use wiping techniques to measure removable contamination levels if direct scan 
surveys indicate that the total residual surface contamination levels are within the limits for removable 
contamination. 

This category of radionuclides includes mixed fission products, including the Sr-90 which is present in them. 
It does not apply to Sr-90 which has been separated from the other fission products or mixtures where the 
SR-90 has been enriched. 

5-9 
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Subpart F enumerates the requirements for an entry control program in radiological areas. 
Signs, barricades, control devises at the entmce, conspicuous visual or audible alarms 
and any other administrative procedures should be established to ensure entry into the 
area is controlled. 

Subpart G requires radiological or potentially radiological areas and containers be posted 
and labeled. DOE must approve the signs and labels and the signs must be placed in a 
clear and conspicuous manner. Subpart H specifies that documents must be maintained to 
comply with the dose, monitoring, employee training and facility design controls required 
under these regulations. 

Subpart I requires that exposure records be available to employees. Subpart J requires 
that occupational and radiation workers be adequately trained. Subpart K specifies that 
the facility design and controls be established to maintain exposure to radiation ALARA. 

Subpart L enumerates the. requirements for releasing materials and equipment from 
radiological areas for use in controlled areas. Equipment and materials shall not be 
released if they exceed the levels enumerated in Table 5-2 or if prior use suggests that the 
contamination levels on inaccessible surfaces exceed the specified levels. Contaminated 
equipment or materials that exceed the specified levels can be released temporarily from 
one radiological area to another if monitoring and control requirements are met. Records 
must be maintained describing the property, the date of the last monitoring operation, the 
identity of the person who performed the monitoring, the type and identification number 
of the instrument, and the results of the monitoring. 

Subpart M specifies the requirements for accidental and emergency occupational exposure 
to radiation. 

5.12 OHIO EPA GUIDANCECWEVIEW OF GROUNDWATER SAMPLING AND 
ANALYSIS PLANS" 

The OEPA guidance enumerates the agency's policy in reviewing procedures for 
conducting groundwater sampling and analysis (PPO303.200). This guidance should be 
considered in drafting the sampling and analysis plan for review of groundwater 
contamination at the sump. 

5-10 
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5.13 OHIO EPA GUIDANCEC"CL0SUR.E PLAN REVIEW GUIDANCE" 

The OEPA guidance identifies current interpretations of the Ohio regulatory requirements 
as they are applied to closure of HWMUs in Ohio. This guidance should be considered 
in identifying and conducting removal or decontamination of equipment and structures in 
and adjacent to the Pilot Plant sump and floor drain system. 

5-1 1 
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6.0 CONCLUSION 

4323 

Under the NCP, the EPA and the OEPA require that removal actions under CERCLA 
attain ARARs to the extent practicable under the circumstances. For removal actions, in 
determining whether attainment of ARARs is necessary, the agencies will examine the 
urgency of the situation and the scope of the removal action. In addition, CERCLA 
actions under 0 121 (d)(4), which specifies requirements for remedial actions, provide six 
reasons to waive ARARs: 

The remedial action is an interim measure, where the final remedy will attain 
ARARs upon completion. 

Compliance will result in greater risk to human health and the environment 
than will other options. 

Compliance is technically impracticable. 

An alternative remedial action will attain the equivalent performance of the 
AFaR. 

For state ARARs, the state has not consistently applied (or demonstrated the 
intention to consistently apply) the requirements in similar circumstances. 

For CERCLA-financed actions under Section 104, compliance with the ARAR 
will not provide a balance between the need for protecting public health, 
welfare, and the environment at the facility, and the need for fund money to 
respond to other sites (this waiver is not applicable). 

DOE will comply with ARARS unless determined otherwise by the OEPA and U.S. EPA 
pursuant to the Consent Agreement and Consent Decree signed by the parties. 

6- 1 ' ,307 
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WESTINGHOUSE ENVIRONMENTAL MANAGEMENT COMPANY OF OHIO 
SITE SERVICES DOCUMENT PROGRAH ' t - - ,  1,  

1 . 0  PURPOSE 

Revision No. 0 
Revision Date: N/A 

The purpose of this document is to provide the procedure for cleaning sumps 
and sump systems. 

SITE SOP 20-C-916 
SERVICES CLEANINC SURP SYSTEM 

~ PROCEOURE Area: As applicable 

2.0 APPLICABILITY 

I; Authori7ation: R. L. Gardner, 

This procedure is applicable to a11 sump systems located at the FEMP. 

Supersedes: None j Issue Date: I 

3 . 0  RESPONSIBILITIES 

3 . 1  Supervisors shall be responsible for the following: 

3 . 1 . 1  Coordinating with support organizations when assistance is required. 

3 . 1 . 2  

3 . 1 . 3  

Ensuring that sump systems are emptied in accordance with this 
procedure. 

Ensuring that material removed from sumps and sump systems i s  disposed 
o f  in accordance with this procedure. 

3 . 1 . 4  Ensuring that personnel are qualified per the established training 
requirements identified by the Department/Staff Manager. 

3 . 1 . 5  Obtaining material and equipment required to clean sumps and dispose of 
removed materi a1 . 

3 . 1 . 6  Contacting Industrial Hygiene or Radiological Safety to determine the 
appropriate respiratory protection and/or protective clothing/equipment 
required for the process being performed. 

3 . 1 . 7  Issuing the required respiratory protection to operators. 

3 . 1 . 8  Ensuring that empty rinse drums are cleaned and stored for reuse or 
di sposi ti on. 

3 . 1 . 9  Obtaining and posting "Radiation Work Permits" and "Confined Space Entry 
Permits" when required. 

3 .1 .10  

3 .1 .11  Reviewing applicable "Material Safety Data Sheets" (MSDS) with 

Ensuring that work areas are surrounded by barriers when necessary. 

operators. 

J .1 .12  Ensuring that sump 1 iquid and sludge characterization has been performed 
prior to starting work. 
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3.0 RESPONSIBILITIES (cont.) 4323 

.I 
3.1.13 

3.2 Site Services shall be responsible for the following: 

3.2.1 Obtaining a final disposition sample. 

3.2.2 

3.2.3 

3.3 Environmental Compl i ance & Qual i ty Assurance (EC/QA) shall be responsi bl e 
for the following: 

3.3.1 Ensuring compliance with applicable regulations, including requirements 

Establ i shing a "Satel 1 i te Accumulation Area" i f a temporary storage 
location is required for the material removed from the sump. 

Obtaining a sample for analysis of radionuclides. 

Moving containers and SACS to and from pumping operations per section 
procedure PO-S-06-001. 

specified by the Environmental Protection Agency, Ohio State Fire 
Marshall, Department of Energy, and the FEMP. 

Providing €PA and UN numbers. 3.3.2 

3.4 Industrial Hygiene shall be responsible for the following: 

3.4.1 Monitoring air contaminant concentration while material is being removed 

3.4.2 

3.5 Radiological Safety shall be responsible for the following: 

3.5.1 Radiological surveys. 

3.5.2 Issuing "Radiation Work Permits" (RWP) when required. 

3.5.3 Specifying personnel protective equipment before operators work in or 

from the sump systems. 

Issuing "Confined Space Entry" permits when required. 

around a radiologically contaminated area. 

4.0 

4.1 

DEFINITIONS 

Comoatible Container - A drum that has been approved for the material to be 
accumul ated. 

4.2 

4.3 

4.4 

Hazardous Waste - A material which is listed on the EPA Hazardous Waste 
List or'exhibits ignitability, corrosivity, reactivity, or exceeds Toxicity 
Characteristic Leaching Procedure (TCLP) 1 imits. Both "1 isted" and 
"characteristic" wastes are regulated under RCRA. 

Collection Container - A drum that is used to transfer material from a sump 
system to a designated location. 

Release - Any unplanned event involving overflowing, sloshing, spilling, 
1 eaking, pumping, pouring, injecting , escaping, emitting, emptying, 
leaching, releasing, dumping, discharging, or disposing of hazardous 
onto the ground, into water, or into the air, within or beyond the 
boundaries of the FEHP. 
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4.0 

4.5 

4.6 

4.7 

. 4.8 

5.0 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

DEFINITIONS (cant. ) 4323  
Resource Conservation and Recovery Act (RCRAI - The Congressional Act which 
estab1 ishes safe. and environmentally acceptable management practices for 
specific wastes. 

Satellite Accumulation Area (SAAZ - A defined area approved for waste 
accumulation at or near the waste generation point. 

Satellite Accumulation Container (SAC1 - A portable polyethylene container 
that holds one 55-gallon drum and contains material that may be released. 

Three-Day Rule - A RCRA regulation requiring the transfer of containers in 
an SAC are transferred to an approved storage facility within three days 
from the date the container is filled. 

REFERENCES 

SOP 1-C-101, "Sampl ing Residue and Waste Materi a1 'I 

SOP 20-C-605, "Control of Sate1 1 i te Accumul at i on Areas" 

SOP 20-C-606, "Hazardous Materi a1 Spi 1 1  Cl eanup" 

RM-0005, "FEMP Lot Marking and Color Coding System" 

Section Procedure PO-S-06-001, "Movement of Hazardous Waste" 

SSOP-0002, "Completing the Material Evaluation Form" 

INDUSTRIAL HEALTH AND SAFETY REOUIREHENTS 

A defined safety system is not involved. 

Safety glasses shall be worn unless other eye protection is specified by 
the supervisor, IRSLT, or posted signs. 

Respiratory protection issued by the supervisor shall be worn when required 
by IRSLT. 

Face shields and goggles shall be worn when removing lids or bungs from 
drums containing liquids and when a possibility exists of being splashed 
with liquids. 

A.rubber apron or splash suit shall be worn if there is a possibility of 
being splashed with caustic, acids, or other hazardous chemical. 

Leather-palm gloves shall be worn when handl ing containers, 'operating 
equipment, and when handl ing rough, sharp-edged, or contaminated materials. 

Neoprene rubber gloves shall be worn when handl ing hazardous chemical 
material. 

Any release of hazardous waste shall be reported to the supervisor and 
handled per SOP 20-C-606. 

3Sl  
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$ 5 4. 6.0 I N D U S T R I A L  HEALTH AND S A F E T Y  REQUIRENENTS (cont . ) 

i ?  

6.9 Personnel safety equipment (eyewash, fire extinguishers, safety showers) 

6.10 Operators shall have reviewed, and be familiar with, MSOss tor nazaraous 

shall be operational and readily available for emergencies. 

material/chemical s that may be used or encountered. 

6.11 Any circumstance which could have resulted in an intake of 
radioactive/hazardous waste materials by inhalation, ingestion, or 
absorption shall immediately be reported to a supervisor or, in the 
supervisor's absence, to the AEDO. The supervisor shall immediately 
report the circumstance of possible radioactive materials intake to 
Industrial Hygiene, Medical, and Radiological Safety for evaluation and 
any imediate action such as decontamination. The involved employees 
shall report to Medical Services at the end of  their shift or as directed 
to submit a urine sample, and again report at the start of their next 
scheduled shift to submit another urine sample. 

- NOTE: Warnings, cautions, and notes precede the Item or Step to which 
they apply. 

7.0 PROCEDURE 

7.1 Emotvins Sumo Systems 

7.1.1 If not already done, prepare a "Material Evaluation Form" per 
for the material in the sump to be cleaned. 

7.1.1.1 If sampling is required, proceed per SOP 1-C-101. 

- NOTE: The supervisor shall complete a "System Content Removal Checklist - 
Supervisors Daily Startup Check1 i st. I' 

7.1.2 Complete the following forms: 
(A) "Daily Sump System Activity Verification Checklist," (See 

Figure 1) 
(B )  "Sump System Content Removal - Equipment Checklist," (See 

Figure 2) 
(C) "Sump System Content Removal - Orumming Area Checklist," (See 

Figure 3) 
(D) "Sump System Content Removal - Drum Activity Completed 

Checklist," (See Figure 4) 

7.1.3 Erect barricades around the work area. 

7.1.4 Post warning and area entry requirement signs at the barricades. 

NOTE: Before delivery to removal site, containers shall be tare 
weighed, and the weight recorded on a Form FS-F-1945-XX9 "Item 
Production/ Certification/Identification. 'I 

7 . 1 . 5  Check to ensure that drums have been tare weighed. 



I 

7 . 0  PROCEDURE (cont . ) 

The pump shall be specified (by hazard code or a combination of hazardous codes) 
for the material being transferred. - A 

4323 

7 . 1 . 5 . 1  

7 . 1 . 6  

7 . 1 . 7  

7 . 1 . 8  

7 . 1 . 9  

7 . 1 . 1 0  

NOTE: The supervisor shall  arrange t o  have the drums weighed. 

I f  n o t ,  notify the supervisor. 

Contact the supervisor t o  ensure t h a t  the  f lash  p o i n t  of  the sump l iquid 
has been determined. 

7 NOTE: The dike area shall  be establ ished so t h a t  the pump intake hose 
can reach the bottom of the sump. 

Using a metal t rough o r  Herculite mater ia l ,  construct a dike for the 
co l lec t ion  container and pumping equipment. 

Place a SAC inside the diked area. 

Ins ta l l  a col lect ion container i n  the  SAC. 

Remove the lid/bung from the container.  

I MmQM I 
- NOTE: Each pump shall  be labeled w i t h  the  hazard code f o r  which the 

pump i s  used. 

7 . 1 . 1 1  Check the pump t o  be used. 

7 .1 .11 .1  I f  the  pump i s  not acceptable (due t o  the hazard code or a combination 
of hazard codes) f o r  the material t o  be transferred,  not i fy  
supervisor. 

The power source shall not exceed the rated air or electric capacty of the pump. I 
7 .1 .12  Check the pump e l e c t r i c  or a i r  r a t i n g .  

- NOTE: The supervisor shal l  obtain a pump t h a t  i s  rated for  the 
power supply. 

7 .1 .12 .1  If the power supply exceeds the r a t i n g ,  notify the supervisor. 

7 .1 .13  Place the pump inside the diked area. 

-. NOTE: Plant e l e c t r i c  or air supply may be used i f  i n  c lose proximity 
t o  pumping operation. A generator or a i r  compressor will be 
needed i f  a remote operation i s  performed. 

7.1.14 

7 .1 .15  

Connect the pump t o  the power source. 

Connect hoses t o  the pump intake and discharge. 

313 
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7.0 PROCEDURE (cont . ) 
- NOTE: Industrial  Hygiene shal l  monitor f o r  a i r  contaminant 

concentrations prior t o  and a f t e r  the sump i s  opened. 

7.1.16 

7.1.17 

Remove or open the sump cap/cover. 

Place pump intake hose i n t o  the sump and ensure t h a t  the  hose reaches 
the sump bot tom. 

7.1.18 Place the pump discharge hose in to  the  co l l ec t ion  drum bung opening. 

7.1.19 Ensure t h a t  air or e l ec t r i ca l  connections and hose connections are  
t i g h t .  

CAUTloN 
The pump shall be operated at a moderate speed to avoid splashing. If compressed 
air operation is used, the air supply nozzle shall be opened slowly until pump is 
primed. 

7.1.20 Star t  the pump. 

I CAUTION 

Containers that start to bulge shall not be Wled. I 
7.1.21 Check the drum while f i l l i n g .  

- NOTE: Bulging containers shall  be handled under d i r e c t  
of t h e  Area Supervisor and IRS&T. 

7.1.21.1 If the drum s t a r t s  t o  bulge, shut of f  the  pump and not i fy  t h e  
supervi sor.  

7.1.22 When the sump i s  empty or material i n  the drum reaches three inches from 
the t o p ,  shut off the pump. 

7.1.23 When the sump i s  empty, remove the intake hose from the sump. 

7.1.24 Check the sides and bot tom of the sump f o r  so l id  residues.  

- NOTE: Solids shall  be removed using manual tools  (such as shovels 
and spud bars ) .  

7.1.24.1 If  sol ids  remain, remove and drum the mater ia l .  

7.1.25 Close the sump. 

7.1.26 

7.1.27 

Drain the pump and bo th  hoses i n t o  the receiving drum. 

Ins ta l l  the bung plug i n  the receiving container .  

7.1.28 Clean and s tore  pump and hoses per Item 7.2.  

3s4  
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7 . 0  PROCEDURE (cont.) 4323  
7 . 1 . 2 9  Complete "Item Production/Certification/Identification" cards, form 

FS-F-1945-XX (See Figure 5)  for the material in the receiving and 
wastewater containers. 

- NOTE: The label/stencil shall include the "Declared Full" date. 

7 . 1 . 3 0  Label and/or stencil the collection and rinse containers per RM-0005. 

7 . 1 . 3 1  Complete forms that are required by SOP 20-C-605. 

- NOTE 1: The supervisor shall arrange to have the collection and rinse 
containers/SACs transferred to the appl icable building or 
warehouse for weighing and storage. 

- NOTE 2: The "Three-Day Rule" is applicable to RCRA material. 

NOTE 3: If material being pumped is declared RCRA, dispose of cleaning 
substances in same fashion as pumped material. 

7 . 1 . 3 2  Inform the supervisor that cleaning is completed. 

7 .1 .33  Dispose of spill containment equipment as follows: 

7 . 1 . 3 3 . 1  If no releases occurred, remove and store spill containment equipment 
in the specified location. 

7 .1 .33 .2  If a release has occurred, handle and clean spill containment 
equipment per SOP 20-C-606. 

7 . 2  Cleanina and Storina the Pump 

NOTE: The supervisor shall have a drum o f  rinse solution and a 
collection drum moved into the diked area and placed in SACS. 

7 . 2 . 1  Inform the supervisor that the pump is ready for cleaning. 

7 . 2 . 2  Remove the bung plugs from the drums. 

7 . 2 . 3  Place the pump intake hose into rinse drum below the liquid level. 

7 . 2 . 4  Place the pump discharge hose into the collection drum. 

CAUTloN 
The pump and hoses shall be deaned at a moderate speed to prevent the detergent 
from splashing or bubbling. If air operation is performed, the air supply nozzle shall 
be opened slowly until pump is primed. 

7 . 2 . 5  Start the pump. 

7 . 2 . 6  

7 . 2 . 7  

7 . 2 . 8  

When the rinse container is empty, shut off the pump. 

Drain the hoses and pump into collection drum. 

Disconnect the pump from the power source. 
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f ,  . . .  t . 

7.2.9 Carefully remove hoses from rinse and collection drums. 

? . ? . ! 5  !?stall caps on the ends of the hoses. 

7.2.11 Disconnect the hoses from the pump. 

7.2.12 Cap the hose ends. 

7.2.13 Install bung plugs in the rinse and co 

7.2.14 Remove purnp/hoses from the diked area 

7.2.15 Store the pump/hoses in the specified 

8.0 APPLICABLE F O R M  

lection drum. 

ocat i on. 

8.1 "Daily Sump System Activity Verification Checklist" 

8.2 "Sump System Content Removal - Equipment Check1 ist" 
8.3 "Sump System Content Removal - Drumming Area Checklist" 
8.4 "Sump System Content Removal - Drum Activity Completed Checklist" 

4397 

8.5 FS-F-1945-XX, "Item Production/Certification/Identification" 

31 6 
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DAILY SUMP SYSTEM ACTIVITY VERIFICATION CHECKLIST 

This set of checksheets comprise a document to provide daily verification of 
Procedural and Task or Project Specific Health and Safety Plan & SOP 
Compl i ance. 

Work Locat i on : . Sump System: Date: 

Activity of Day: 

Content Removal 

C1 osure 

Work Crew Members: 

Name: 

Purg i ng 

Dismantling 

Badge Number: 

Cogni rant Supervi sor: Badge No. : 

Comnents or Add1 t 1 ons : 

DAILY SUMP SYSTEM ACTIVITY VERIFICATION CHECKLIST 
FIGURE 1 
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SUHP SYSTEN CONTENT REHOVAL - EQUIPHENT CHECKLIST 4323 

Work Location: Sump System: - Date: 

Items t o  Check: V e r i f i e r ’ s  Badge No.: 

1. Air Compressor Checksheet/OPR 2414 

2 .  Pneumatic Pump and Hoses 

3 .  Safety Equipment: 

Pigs 

Absorbent Pads 

Respirators 

Eye Wash 

G 1  oves 

PPE 

4 .  F o r k l i f t  - Checksheet/OPR 2414 

5 .  L i s t  of M a t e r i a l s  Requiring Restocking: 

SUMP SYSTEM CONTENT REMOVAL - EQU I PMENT CHECKLIST 
FIGURE 2 
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SUHP SYSTEN CONTENT REHOVAL - DRUHHING AREA CHECKLIST 

Work Locatioq: Sump System: Date: 

Items t o  Check: 

1. Condition of Sump System 

Verifier's Badge No.: 

2. Presence of  Absorbent Pads 

3. Area Barrier in Place (Tarp) 

4. Drums Available and Coded 

Comnents : 

SUMP SYSTEM CONTENT REMOVAL - DRUMMING AREA CHECKLIST 
FIGURE 3 
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Issue Date: 

Work Location: Sump System: Date: 

Rev. No. 0 Document No. SOP 20-C-916 

Items to  Check: Verifier’s Badge No.: 

1. Materi a1 characterize 

2 .  Drums Generated 

3 .  Coding Checked 

4 .  Number o f  Drums Transferred 

Filled 

Transferred 

We i g hed 

Stored 

5 .  Checklist of Pneumatic Pump and Storage 
of  Equipment. 

c 

.aments : 

SUMP SYSTEM CONTENT REMOVAL - DRUM ACTIVITY COMPLETED CHECKLIST 
FIGURE 4 
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ITEM PRODUCTION/CERT I F ICATION/ IDENTI F ICATION 
FS-F-1945-XX 

43.33 

FIGURE 5 .- - 
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PROPOSED DRAIN LINE END CAP 

PILOT PLANT SUMP 
REMOVAL ACTION NO. 24 WORK PLAN 

[ABANDONED SUMP WEST OF PILOT PLANT] 
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EFFECTIVE DATE 9fl5/89 
ROMAC 4323  INDUSTRIES, 

DUCTILE STYLE "EC501" END CAP . +- COUPLING -- 

5.4 

6.5 

FOR TESTING OR CAPPING A PIPELINE 

28.49 

43.60 

UOM. 
PIPE COLOR GASKET RANGE APPROXIMATE USE 
SIZE CODE 

3.80- 4.05 2.. O.D. Stl. 

67 

~ .. ~.~ . 

4.06- 4.31 ' -  t;.. 

4.50- 4.81 I -  Std. Stl. & D.I. 

Riv. Stl. 
Std. Stl. RED 4.50- 4.70, i.. T. 

286.49 

RED 11.81- 12.10 AB O.D. Stl. 
12.65- 12.95 AB Std. Stl. 

Std. Stl. 
13.15- 13.55 B Cast Iron 

AIC M.E. 
14.20- 14.40 B AIC R.B. 

D.I. & Cast Iron 
17.40- 17.80 D.I. & A/C R.B. 

YELLOW 18.45- 18.97 AIC M.E. & R.B. 

,2,, BLACK 12.70- 12.80 B 

YELLOW 13.85- 14.10 B ' .  

BLACK 17.05- 17.40 . . 

16" RED 18.00- 18.40 0.0. Stl. 

Larger Sizes Available-P.O.A. 

MATERIAL SPECIFICATIONS 
CENTER RING: Ductile+Plus (ductile iron) exceeding ASTM A-536-80, Grade 
65-45-12. Yellow shop coat. 
END RINGS: Ductile+Plus (ductile iron) exceeding ASTM A-536-80. Grade 
65-45-12. Color coded red for O.D. and standard weight steel, black and yellow 
for cast iron and AIC. 
END CAP Ductile+Plus (ductile iron) exceeding ASTM A536-80, Grade 
65-45-12. Color coded black to be used with cast iron size 501 gasket. The end 
caps are furnished with 2 '  IPT female threads with plug. 
GASKETS: Virain SBR compounded for water service. Meets ASTM 02000 3 
BA715. Other compounds aklable for oil, etc. 
BOLTS and NUTS: High strength, low alloy steel track head bolts. National 
coarse rolled thread and heavy hex nuts, with black finish. Steel meets AWWA 
'2-111-80 composition specifications. Other materials available on request. 
Threads protected with plastic caps on each bolt end. 

END CAP COUPLING COMPLETE 
CATALOG 
NUMBER 

EC501-4.05 
EC501-4.31 
EC501-4.70 
EC504-4.81 

$69.51 

EC501-5.40 
EC501-6.10 

94.28 

EC501-6.30 
EC501-6.76 
EC501-6.91 
EC501-7.10 30 
EC501-7.20 
EC501-7.35 
EC501-7.60 
EC501-8.10 
EC501-8.30 
EC501-8.75 
EC501-9.06 
EC501-9.30 39 126.06 
EC501-9.40 
EC501-9.50 
EC501-9.79 
EC501-10.10 
EC501-11 .OO 
EC501-10.80 
EC501-11.40 
EC501-11.75 
EC501-12.12 
EC501-12.10 
EC501-12.95 

72.5 204.28 

EC501-12.80 
EC501-13.55 
EC501-14.10 
EC50 1 - 1 4.40 
EC501-17.40 . .  

-1 157 I 524.29 
EC501-18.97 1 

~ ~~ ~ 

END CP 
CATALOG 
NUMBER 

4" EC501 

6" EC501 

8" EC501 

10" EC501 

12" EC501 

16" EC501. 

'The End Caps are desianed to be used with 
501 couolina Darts. Cast'iron size 501 oasket 

WT.EA. 7 LIST 

1 31.5 148.74 

, 

BY CATALOG NUMBER 

End Cap can be furnished without plug. 
Additional tap sizes can be furnished on End Cap. 
Flexible Couplings do not provide protection against possible pullout of 
pipe ends in unrestrained conditions. 

is requiied Giih End Cap. The end rin& can ~ c ~ ~ ~ , " , " g ~ ~ ~ ~ :  END CAP ONLY - price does e P T I O N A L  FEATURES - Contact factory for prices and availability 

< 
28 

END CAP 501 C.I. 
SIZE GASKET ONLY 
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FORD # DRESSER # ROMAC DESCRIPTION 
REPAIR CLAMPS-Detail Specs. 
STAINLESS SEAL, One Section 
STAINLESS SEAL, Two Section 
STAINLESS SEAL, Three Section 
Cast Lug Repair Clamp Detail Specs. 
Cast Lug Repair Clamp, One Section 
Cast Lug Repair Clamp, Two Section 
Cast Lug Repair Clamp, Three Section 
Tapped Repair Clamps (Add-on) 
Lightweight "C' Clamp 
Lightweight "CC" Clamp 
Lightweight "SC' Clamp 
Lightweight "LSSI" Clamp 
PVC Collar Leak Clamos 

ROMAC # 

261 
262 
263 

FSl 
FS2 
FS3 

F l  
F2 
F3 

- 

- 
- 
- 

FSC 

FCC 
FBC 
FBC 

- 

- 

SS1 
ss2 
ss3 

360 
361 - 

CL1 
CL2 
CL3 

IP/CC 
C 
cc 
sc 
Lssl 
CLC 
516 
517 

NCME 

18,239.264.26 - 
- 

245 

269 
274 

- 

- 
Bell Joint Leak Clamp- 
Bell Joint Leak Clamp 
NCME Band-Repair N C  Couplinqs . -  
DUCTILE COUPLINGS AND FCA's 
Straight and Transition 
Straight and Transition Light Pattern 
Reducing 
End Cap Coupling 
Repair Coupling 
Flanged Coupling Adaptor 
RINGWEJ Flanged Coupling Adaptor 
RINGWEJ Couplin s 
Ringtite Common groove FCA 
INSULATING BOOT - All Sizes 
STEEL COUPLINGS, FCA's, EXPANSION JOINT! 
Steel Couplings for Steel and DI O.D.'s 
Steel Transition 
Fabricated Steel Couplings 
Steel Reducing 
Flanged Coupling Adaptor 
Insulating Coupling 
Steel Expansion Joints - All Types 
Compression Couplings 
SERVICE SADDLES-Detail Specs 
Single StrapPainted, with U Bolt 
Single Strap-Painted, with SS Straps 
Single StrapNylon Coated, SS Straps 
1016 Bronze Saddle 
Double Strap-Painted with U Bolt 
Double StrapPainted with SS Straps 
Double StrapNylon Coated, SS Straps 
2028 Bronze Saddle 
Service Saddle Repair Bands 
PVC/C900 SPECIAL Stainless Service Saddle 
Expanded Range SPECIAL Service Saddle 
SEWER PRODUCTS-Detail Specs 
Sewer Saddle 
Couplings for Sewer Pipe 
Stainless Repair Clamps for Sewer 
Sewer Pipe O.D. Chart 
Sewer Adapter Gaskets 
MJ X SDR35 Transition Gaskets 
MJ X IPS Transition Gaskets 
AC X IPS Transition Gaskets 
AC X CI Transition Gaskets 
Willis Manhole Wrench 
TAPPING SLEEVES-Detail SDecs 

~ ~~~ 

441-433 

435 
482 
437 
91 2 

- 

- 
- 

91 6 - 

2 4 5.2 3 6 - 
240 
407 
244 
601 
- 
- 

604 - 

FC1 

FRC 
FEC 
FRR 
FFCA 

- 

- 
- 

FFCA-1 - 

153 - 501 
511 

RC501 
EC5Ol 
RR501 
FCAsO1 
RNFCA 

R N  
CGFA 
IC501 

- 
127 - 

41 1 
413 

415 
913 
416 

521 

- 

61 1-612 

200 
212 

220 
602 
216 
401 
256 

- 
FC3 
143 

145 
193 

811-812 

- 

- 
- 

400 
TC400 

400 
RC400 
FC400 
IC400 
EJ400 

702 

38 
62 

162 
128 
39 
63 
90 

- 
33 
34 

15, 36, 37. 3e 
39 
31 
42 
43 
46 

47-48 
49 
49 
49 
52 
50 
50 
50 
52 
51 
53 
54 

56-59 
60 
62 

63-64 
61 

65-66 
67 
81 
82 

68 
70. 72 

75 
73 

76-77 

a3 

101 
101s 
101N 
1018 

311 
315 
315 
321 
313 
317 
317 
323 
331 

371-372 - 

FlOl 
FSlOl 
FClOl 
1016 
F202 

FS202 
FC202 
2028 
FR202 - 
- 

291 - 
- 

291 - 202 
202s 
202N 
2028 

RPlRPN 
3041306 

305 

CB" 
501 

LSS1, 2, 3 

ACxPVC. LO 
Gasket 
Gasket 
Gasket 
Gasket 
Wrench 

- 

- 
FAST 
m 

Tappin Sleeve Dimensions, Gdde 

Fabricated Steel-Standard Sizes 
ALL STAINLESS STEEL "SST"- 

- 
S P  

FIS420 

- 
6 6 2 - 6 6 3 

622 
MISCELLANEOUS PRODUCTS 
MJ Retainer Gland-All Ductile 
Field Flange-All Ductile 
Ductile Threaded Flanges 3-12" 
90' Eyebolt 
Ductile Lug 
Rubber Gasket Mats 
Threaded Flange Gasket 
Tapping Flange Gasket 
wet9 Flange 

firefiydrant Main Valve Gasket 
TRANSMATE-Drilling and Tapping Tools 

2 

3, Reter'Flange Gasket 

MJRG - 
- 
- 
- 
RM 

Gasket 
Gasket 
Gasket 
Gasket 
Gasket 

le 86 

78 
79 

85 
84 
86 
87 
87 

a0 

a8 
a8 
89 

Following F 



“ANOTHER ROMAC ORIGINAL” 

After Five Years of Intense Research D Romac Industries Introduces.. . 

4 3 2 3  

A Minimum of 22% to 28% Longer Life and 70% to 12% lncreased 
Strength Over Common Ductile Cast Fittings, 

at no Additional Cost! 
lncreased Corrosion lncreased Corrosion 

Make this your new standard. 
Greatly improved corrosion 
resistance increases longevity. I 
lncreased Strength 
Specially alloyed ductile cast 
iron will provide greater 40% 
strength than ordinary ductile 
iron and will not cost you a 
penny more. 20% 

B Resistance Resistance Over 
Common Ductile lron 

60% 

Ductile + PIUS (P-2) 

-- 

Common Ductile Iron 

These two ductile iron bars ’ 

were buried toaether in North A 

)I- Shadedarea 

0 Pi2 2% 4% 
Nickel Added to Achieve 

Ductile + Plus, Another 
Romac Original 
Ductile + Plus is the result of 
5% years of research and 
testing. Extensive analysis at 
the University of Washington 
laboratory and in ground tests 
conducted with water districts 
throughout the U.S. continue to 
prove the value of Ductile + Plus. 
Specify “Plus” and Save! 
For more information on how 
Ductile + Plus can improve the 
life of your distribution system, 
call 1-800-426-9347. 

ROMAC INDUSTRIES, INC. 
P.O. Box 3212, Seattle, WA 981 14 

Fax: (206) 624-1971 
206) 624-6491 1-800-426-9341 

326 
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Technical Information about: 

DUCTILE 
+PLUSTM 
Ductile Cast Iron 

Randy K. Kent 

Introduction 
Some people feel ductile iron is as old as 
the hills, yet actually it is still in it's infancy. 
Gray cast iron was introduced in 600 B.C. in 
China, and ductile iron was introduced in 
1948. Within the last ten years at least four 
patents on modified ductile irons have been 
awarded, including Romac's Ductile+Plus, 
Patent #4,702,886. Each of these modified 
ductile irons have an application to a 
specific industry, and have definite 
improvements in applicable properties. 
Ductile+Plus improvements provide a 
minimum of 22-28% increased corrosion 
resistance and from 10-1 2% higher 
strength, with little if any change in ductility. 
In fact, one field tests has shown far more 
than 28% increased corrosion resistance 
within a two year period. This is very 
important to the water works industry. 

Ductile+Plus Economics 
The goal of this research was: "To 
economically add to the longevity of ductile 
iron as it applies to the water works 
industry". Success was confirmed through 
long term testing performed at the 
University of Washington and throughout 
North America. 

Before Ductile+Plus, methods to improve 
corrosion resistance of ductile iron fittings 
and pipe were normally costly and sensitive 
to installation. We asked the question: 
"Why not build the corrosion resistance into 
the material?" We did it with Ductile+Plus. 
Whether you use coatings, wraps, or 
nothing at all, the life of your pipe or fitting 
will be extended!! 

Ductile+Plus is cost effective. With no extra 
money up front you extend the system life 

by the minimum of 22-28%. This 
dramatically lowers the life cycle cost. So 
the m e  cost to the customer is much less. 

Corrosion Resistance 
To understand the difference between 
Ductile+Plus and ordinary ductile iron, 
compare mild steel to Cor-Ten. Both 
Ductile+Plus and Cor-Ten provide a dense 
oxide or rust layer to inhibit corrosion. 
Ductile+Plus offers the same type of benefit 
to the water works industry as Cor-Ten. If 
the dense oxide of Ductile+Plus insulates 
the surface well enough, the corrosion 
resistance could be increased well beyond 
the 22-28% indicated. 

* 

The graph in Figure 1 compares the 
corrosion resistance of ordinary ductile iron 
with Ductile+Plus. Ductile+Plus contains up 
to 2% nickel and is divided into several 
grades by varying the additions of nickel. 
Romac will be utilizing grade P-2, which 
contains .75-1.0% nickel. Due to the 
greater slope of the curve between 0-1.0% 
nickel, it was determined this grade is the 
most cost effective. 0 
Proof: Corrosion Testing 
Long-term field tests of buried samples are 
in progress throughout North America. A 
photo of the samples buried in North 
Carolina is shown in Figure 2. Obviously, 
Ductile+Plus greatly improved the corrosion 
resistance. Accelerated corrosion tests 
performed in  the Department of 
Metallurgical Engineering at the University 
of Washington were also successful. 

Summary 
From the test results and cost analysis it 
was found Ductile+Plus is a major cost 
effective improvement compared to 
common ductile iron. Due to the excellent 
response by the technical community, 
presentations of Ductile+Plus were given 
at the 1988 National AWWA Conference, 
the 1987 National Conference of the 
National Association of Corrosion 
Engineers (NACE), and at several 
reg io nal conferences. If further 
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information is needed about Dudile+Plus, 
you may order proceedings from these 
conferences or call Romac Industries at 1 - 
800-426-9341 U.S.A. or 1-800-426-3775 
Canada. 

References 
1. Kent, R.K., Archbold, T.F., 
Electrochemical Measurements and 
Analysis of Alloyed Ductile Cast Iron, 
Presented at the Corrosion/87 
Conference, Paper No. 268, San 
Francisco, California, March,1987. 
2. Uhlig, H.H., Corrosion and Corrosion 
Control, Second Edition, John Wiley and 
Sons, Inc., New York, 1971. 
3. Fontana, M.G., Corrosion Engineering, 
Third Edition, McGraw-Hill Book 
Company, New York, 1986. 
4. Wranglen, G., An Introduction to 
Corrosion and Protection of Metals, 
Chapman and Hall, London, 1985. 
5. Tomashov, N.D., Methods for 
Increasing the Corrosion Resistance of 
Metals, Corrosion, NACE, Volume 14, e Mays 1958. 

6. American Foundrymen's Society, Nickel 
as an Alloy in Cast Iron, AFS Current 
Information Report, pp. 1, p. 22, 1977. 
7. The International Nickel Company, Inc., 
lncomag Alloy 3 Product Information, The 
International Nickel Company, Inc., New 
York, N.Y. 
8. Roberts, M.J., Owen, W.S., The 
St re ng t h of Martensitic Iron- N ic ke I AI lo ys, 
Transactions of the ASM, Volume 60, 
p.687, 1967. 
9. Speich, G.R., Swann, P.R., Yield * 

Strength and Transformation Substructure 
of Quenched Iron-Nickel alloys, Journal of 
the Iron and Steel institute, p.480, May, 
1965. 
10. American Society for Testing Materials, 
Standard Recommended Practice for 
Standard Reference Method for making 
Potentiostatic and Potentiodynamic Anodic 
Polarization Measurements, ASTM-1971, 
G-5. 

60% increased 
Corrosion 
Resistance 
Over 40% 
Common 
Ductile Iron 
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Nickel Added to 
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Ruua C N  Ire4 Achieve Ductile + Plus 

Figure 1 The amount of increased Ductile+Plus (P-2) Common Ductile Iron 
corrosion resistance compared to common 

Figure 2 Corrosion tests in North Carolina. a ductile cast iron. 




