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/NTRODUCT.ON 

Shieldalloy Metallurgical Corporation (Shieldalloy) operates a manufacturing facility located in 
Newfield, New Jersey. This facility manufactures or has manufactured specialty steel and super 
alloy additives, primary aluminum master alloys, metal carbides, powdered metals, and optical 
surfacing products. Raw materials currently used at the facility include ores which contain oxides 
of columbium (niobium), vanadium, aluminum metal, titanium metal, strontium metal, zirconium 
metal, and fluoride (titanium and boron) salts. During the manufacturing process, the facility 
generates slag, dross, and bag house dust, among other waste streams. 

One of the materials received, used and stored by Shieldalloy contains radioactive material which 
is classified as "source material" pursuant to Title 10, Code of Federal Regulations, Part 40.' This 
feed material, called pyrochlore, is a concentrated ore containing columbium (niobium). It also 
contains greater than 0.05% (by weight) of natural uranium and natural thorium. 

Shieldalloy currently holds a U. S. Nuclear Regulatory Commission (USNRC) License (No. SMB- 
743) allowing possession, use, and storage of source material. The most recent renewal of SMB- 
743 was granted in July, 1980. Prior to its expiration in July, 1985, Shieldalloy submitted an 
application for renewal, thus extending SMB-743 until the USNRC acts upon the renewal 
application. A revised renewal application was submitted on July 18, 1988, again on June 2, 
1992, and again on August 25, 1995. 

On December 15, 1992, the USNRC requested that Shieldalloy provide an analysis of the routine 
annual average atmospheric releases of radioactivity from the Newfield facility. They also advised 
that the source term should include releases of radon and thoron from storage and process areas 
in addition to the routine radioactivity releases from the baghouses? On February 16, 1993, a 
report was submitted to the USNRC that contained an evaluation of emission rates and off-site 
radiation doses in response to the USNRC's r e q ~ e s t . ~  

~ ~ ~ ~ 

' Title 10, Code of Federal Regulations, Part 40 states that materials containing greater than 0.05% of uranium and 
thorium by weight require specific licensing as "source material". 

* 
Metallurgical Corporation, January 14, 1993. 

Hickey, John W. N., U. S. Nuclear Regulatory Commission, letter to Mr. David R. Smith, Shieldalloy 

IT Corporation, "Radiation Dose Estimates for Members of the General Public at the Newfield, New Jersey 
Facility", Report No. ITINS-93-107, February 16, 1993. 
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Subsequent to that submission, the USNRC requested additional sampling data from the baghouses 
and incorporation of the result into revised off-site dose assessments? This document, which is 
intended to satisfy the request, contains a description of the approach used to evaluate the 
radiological impact of atmospheric releases, a summary of all data acquired to date, and an 
estimate of radiation doses to a maximally-exposed member of the general public, from 
atmospheric emissions. This document also serves as the regulatory/technical basis for 
Shieldalloy's atmospheric emissions surveillance and compliance program. 

Miller, M. T., U. S .  Nuclear Regulatory Commission, written communication to C. Scott Eves, Shieldalloy 
Metallurgical Corporation, November 23, 1994. 
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APPROA CH 

There are a number of license criteria and regulations which must be considered in design of the 
Shieldalloy emissions monitoring program. For example, the August, 1995 application for 
renewal of Source Material License No. SMB-743 contains a description of the Shieldalloy 
radiation protection program in the form of a Radiation Protection Program Plan. In that 
document, a commitment is made that radiation doses shall be consistent with those established 
by the USNRC Title 10, Code of Federal Regulations, Part 20.5 Title 10, Code of Federal 
Regulations, Part 20.1301 states that: "Each licensee shall conduct operations so that -- (1) The 
total effective dose equivalent to individual members of the public from the licensed operation does 
not exceed 0.1 rem in a year"! It also states in 10 CFR 20.1302 that: 

"The licensee shall make or cause to be made, as appropriate, surveys of radiation 
levels in unrestricted and controlled areas and radioactive materials in effluents 
released to unrestricted and controlled areas to demonstrate compliance with the 
dose limits for individual members of the public in $20.1301"; 

and that: 

"A licensee shall show compliance with the annual dose limit in $20.1301 by -- 
(1) demonstrating by measurement or calculation that the total effective dose 
equivalent to the individual likely to receive the highest dose from the licensed 
operation does not exceed the annual dose limit". 

In addition to USNRC requirements, The U. S. Environmental Protection Agency (USEPA) 
promulgates regulations pertaining to atmospheric emissions. Title 40, Code of Federal 
Regulations, Part 61, Subpart I, National Emission Standards for Radionuclide Emissions from 
Facilities Licensed by the Nuclear Regulatory Commission and Federal Facilities Not Covered by 
Subpart H" requires that emissions of radionuclides to the ambient air from facilities regulated 
under Subpart I must remain below those amounts that would cause any member of the public to 
receive an effective dose equivalent of 10 millirem per year. Section 61.104(b) further provides 
that facilities emitting radionuclides in an amount that would cause a member of the ,public to 

Shieldalloy Metallurgical Corporation, Radiation Safety Procedure No. RSP-001, "Radiation Protection Program 
Plan". 

U. S. Nuclear Regulatory Commission, Title 10, Code of Federal Regulations, Part 20, "Standards for Protection 
Against Radiation". ' 
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receive less than one (1) millirem per year are exempt from the reporting requirements of 
$61.104(a). Also, §61.107(b)(4) states that measurements to demonstrate conformance with the 
regulation are required at all release points that have the potential to cause an effective dose 
equivalent in excess of 0.1 millirem per year. Therefore, if licensees are able to demonstrate off- 
site population doses of less than 0.1 millirem per year from airborne emissions, they are exempt 
from the requirements of 40 CFR 61. However, the facility must make a new. determination each 
year in order to ensure continued exemption. 

In order to establish whether Shieldalloy meets the 8 20.1301(a)(l) annual dose limit for members 
of the general public, the compliance methodology described in $20.1302@)(1) was used. The 
following is a description of the general approach: 

e The quantity of airborne emissions from production buildings was estimated 
from the known efficiency of the dust collection system for ferrocolumbium 
operations, from emission measurements performed by Oak Ridge 
Associated Universities (ORAU) during a 1988 radiological survey of the 
Newfield site,’ and from a 1996 sampling effort wherein improved 
measurement methods were 

e The estimated quantity of airborne emissions from the Storage Yard was 
estimated from known concentrations of radioactive materials deposited in 
that area, referenced ratios of radon emission to 226Ra concentration, and 
measurements of radon flux performed in 1995.’’ 

e The estimated quantity of airborne emissions was used as input to the 
CAP88-PC computer model, which is a set of computer programs, 
databases, and. associated utility programs for estimation of dose from 
radionuclide emissions to air as a demonstration of compliance under the 
National Emission Standards for Hazardous Air Pollutants. l 1  

’ Berger, J. D. and A. D. Luck, “Radiological Survey of the Shieldalloy Corporation, Newfield, New Jersey”, 
ORAU Report No. 88/G-75, July, 1988. 

Apex Environmental, Inc., “Demonstration of Compliance Plan”, May, 1995. 

Williard, Inc., “Sampling of Particulate Emissions from Filtered Exhaust Systems Involved with the Smelting of 
Pyrochlore in the Production of Columbium”, Report No. IER-14058-01, 1996. 

lo Berger, C. D., Integrated Environmental Management, Inc., written communication to C. Scott Eves, Shieldalloy 
Metallurgical Corporation, May 16, 1995. 

” 

Standards for Hazardous Air Pollutants”, January, 1992. 
U .  S. Environmental Protection Agency, Title 40, Code of Federal Regulations, Part 61, ”National Emission 
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The dose estimates from the CAP88-PC model, summed for all emission sources, is taken to be 
the maximum possible off-site radiation dose from major atmospheric emissions of licensed 
material from the Newfield site. Other sources of emissions at the Newfield plant (e.g., fugitive 
emissions from doors, duct work, and dust transfer activities from the baghouses to the Storage 
Yard) are not considered since they contribute less than 30% of the total emission 

'* U. S .  Nuclear Regulatory Commission, Regulatory Guide 8.37, "ALARA Levels for Effluents from Materials 
Facilities", July, 1993. 

l 3  Routine surveys performed in the vicinity of these emission locations are negative for the presence of contamination 
above the applicable release criteria. Therefore, emissions of significance are considered to be unlikely. 
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PRODUCT/oN ARZA (D- 7 7 7) EMISSIONS 

Description of Air Handfing System in D 1 1 1 
Ferrocolumbium production, using pyrochlore as the feed material, is performed within a single 
building, called D-1 1 1 . This building is equipped with two interconnected emission control 
systems using high-efficiency baghouses. l4 

The first is an AAF No. 90 Amertherm Baghouse (AAF). This baghouse holds Dacron bags that 
are 12 inches in diameter by 32 feet long. It is comprised of two sections: the dust collector and 
controls; and the dust handling and disposal system. The AAF accepts effluent air from the 
furnaces at pressure. The air enters the collector through the inlet air valves. Air passes up 
through the Dacron filter tubes where particulates are filtered out. The air leaving the tubes passes 
through a clean air plenum and is discharged to the atmosphere through a roof vent that runs the 
full length of the baghouse. Bag cleaning is performed by reverse air flow through the tubes 
which dislodges the dust cake.15 

The second baghouse is a Flex-Ween pulsed jet unit (Flex-Kleen) that operates in a similar manner 
as the AAF. In the Flex-Kleen, dust-laden air enters the “dirty air” plenum and hopper, where 
heavier dust particles drop out. The air that carries residual dust passes up and around the bag 
surfaces. As the air moves to the inside of the bags, dust particles are captured on the outer 
surface and within the bag material. The clean air passes through the inside of the bags into a 
“clean air” plenum, and subsequently vents to the atmosphere. A pneumatic pulse-jet system 
provides continuous and automatic bag cleaning by directing a burst of compressed air (e.g., shock 
wave) through a venturi at the top of the bag on a timed cycle.16 

j 4  The baghouses contain filters comprised of cloth (or similar material) arranged in a tubular fashion in an enclosed 
housing. The effluent stream from the production area is blown through the filter bags which trap the particulates 
on the collected material which builds up on the bags. As the buildup of material on the bags increases, resistance 
to flow increases. Thus the baghouse filters are equipped with shakinglvibrating devices to remove the collected dust 
and re-condition the bags. The rated efficiency of the filters used in the D-111 baghouses is over 99%. 

In the AAF, the reverse flow period is followed by a null period to allow the dislodged dust to fall onto screw 
conveyors that carry the dust to the storage silo. 

l6 In the Flex-Kleen, the airflow through the bag is momentarily stopped when the pneumatic shock wave is 
introduced and the bag is firmly flexed. This causes the accumulated dust particles to drop off the bag into a hopper. 
Since only one row of bags is cleaned at a time, no interruption of air flow through the filters occurs. 
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Emission Estimate Based on Baghouse Efficiency 
As part of the quality control program for production operations, Shieldalloy determined the total 
quantity (by weight) of feed material that goes into the ferrocolumbium production process in 
Building D-111. In general, 34% is returned as product (ferrocolumbium alloy), and 58% is 
returned as slag. The remainder of approximately 8% can be conservatively assumed to enter the 
dust collection system. This results in approximately 4.01xld pounds, or 1 .82~10 kg, of 
material entering the dust collection systems per hour of operation. l7 

Pursuant to vendor specifications, the efficiency of the filters in the AAF and Flex-Kleen is at least 
99% under routine operating conditions. If it is conservatively assumed that 1% of all of the 
material that enters the baghouse is released to the atmosphere, this results in an emission rate of 
1.82 kg of dust per hour of operation.18 

In 1988 and again in 1991, samples of baghouse dust were collected from the baghouses and 
analyzed for their radiological constituents. The results of these analyses indicated that the 
maximum measured concentrations of 232Th and238U in baghouse dust are 76.5 pCi/g and 20 
pCi/g, respectively. 19,20 If it is conservatively assumed that these maximum concentrations apply 
to all baghouse dust released from D-111, this results in a release of approximately 1 .39x107 Ci 
of 232Th (plus progeny), and 3 . 6 4 ~ 1 0 - ~  Ci of 238U (plus progeny) per hour of operation. 

Emission Estimate Based on 7988 Stack Sampling Data 
During a 1988 survey, ORAU performed stack effluent sampling in the Flex-Kleen system in D- 
11 1 .21  The results of that sampling effort were negative for air emissions above the detection 

Rieman, Craig, R., Shieldalloy Metallurgical Corporation, written communication to Dale Hoffmeyer, U. S .  17 

Environmental Protection Agency, "Radionuclide Air Emissions Survey Form", December 17, 1991. 

A 1989 particle size study on D-1 1 1 bag house dust indicates that greater than 90% consists of particles greater 
than 45 pm in diameter (United States Testing Company, Inc., Report of Test, Number 032243, March 15, 1989). 
Referenced efficiency graphs for fabric filters comparable to those in use in the D-111 bag houses show a 100% 
collection efficiency for particles with diameters greater than 5 pm (American Society of Heating, Refrigerating and 
Air Conditioning Engineers, Handbook, "Typical Fractional Efficiency Curves for Dry Collectors", 1989). 
Therefore, the assumption that 1 % of all material that enters the D-1 11 bag house is released to the atmosphere is 
conservative. 

l9 Berger, J. D. and A. D. Luck, "Radiological Survey of the Shieldalloy Corporation, Newfield, New Jersey", 
ORAU Report No. 88/G-75, July, 1988. 

'O Teledyne Isotopes, Inc., "Report of Analysis", September 18, 1991. 

*' ORAU survey team was unabIe to devise a sampling protocol for the ridge vent in the AAF system. Therefore, 
the emissions from this location were not measured at that time. 
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sensitivity of the measurement/analysis methodology .22 If the average of the reported detection 
limits are conservatively assumed to be equivalent to the maximum emission rate, then the 1988 
data show annual emissions of 3 .16~10 -I4 Ci Th, and 6.70~16'  Ci oF8 U per hour of 
operation from the Flex-Kleen system 

Emission Estimate Based on 7996 Stack Sampling Data 
Shieldalloy contracted the services of an air quality consultant to assist in optimizing the 
methodology for testing the D-111 emission control systems and filters to determine their net 
efficiency and maximum potential release rate. The consultant was asked to recommend the 
appropriate monitoring methodology to permit demonstration of compliance with 10 CFR 20.1301 
and 40 CFR Part 61. This information was provided to Shieldalloy in a report wherein the 
methodology described in ASTM D-4535-9 1, with some site-specific modifications, was 
recommended .24*25 

A stack testing service was contracted to implement the recommendations contained in the air 
quality consultant's report. This work was performed in March of 1996, and the findings were 
summarized in a report (see Appendix D)?6 Table 1 shows the mean annual emission rate from 
the AAF and the Flex-Kleen emission points based upon the 1996 stack testing results. These data 
are most representative of actual conditions and were thus used as input to the dose as~essment .~~ 

22 Berger, J. D. and A. D. Luck, "Radiological Survey of the Shieldalloy Corporation, Newfield, New Jersey", 
ORAU Report No. 88/G-75, July, 1988. 

23 A 2,000-hour production year was used to normalize the sampling results. 

Apex Environmental, Inc., "Demonstration of Compliance Plan", submitted to Shieldalloy Metallurgical 24 

Corporation, May, 1995. 

American Society of Testing and Materials, "Standard Test Method for Particulate Matter and Determination of ?5 

Particulate Emissions", ASTM D 4536-91, 1991. 

26 Williard, Inc., "Sampling of Particulate Emissions from Filtered Exhaust Systems Involved with the Smelting of 
Pyrochlore in the Production of Columbium", Report No. IER-14058-01, 1996. 

l7 In the case of the AAF test results, a single sample served to bias the mean inordinately high. Although this result 
is not consistent with the others, the analytical laboratory was unable to identify a failing in either the analytical 
method or the laboratory's quality control procedures. It is suspected that sample handling by the stack tester may 
have caused the anomalous finding. Nonetheless, since no clear reason for invalidating that data point could be 
identified, it was included in the assessment. 
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STORA GE AREA EMISSIONS 

In the Shieldalloy Storage Yard, there are two slag piles which contain source material and one 
pile of baghouse dust. Each of these are considered to be separate sources of radon e22Rn) 
emissions. 

Since few measurements of airborne emissions from the slag piles have been completed to date, 
they were estimated from the known concentration of radium in the piles, and a referenced ratio 
of radon emission to 226Ra concentration.28 For this assessment, the following equation was used: 29 

= Fr 'soil.Ra psoi/ LRn 

where R = the area radon exhalation rate in Bq m-2 s-', A, = the decay constant of 22?b (2. 1x104 
s-'), F, = the emanating power, Csoil,Ra = the activity mass concentration of 22Qa in soil (Bq kg-3, 
psoi, = the soil density (kg m3), and L,, = is the diffusion length of radon in soil (m), which can 
be expressed mathematically as: 

where Aeff = the effective bulk diffusion coefficient (m? sec-'), and psoi, porosity = the soil porosity. 
Using default values for all of the coefficients if soil is assumed to be the media of interest, the 
ratio of radon emission to radium concentration is 4 .59~10'  Ci of2' Rn/& -s per Ci of 
226Ra/gram.30 The concentration of 226Ra in the slag piles is 3 . 5 ~ 1 0 "  Ci/g?l The surface areas 
of the High-Ratio and the Standard slag piles are approximately 2,500 II? and 10,000 &I, 

28 Isolated measurements of emanation rate using methodologies that were similar to those recommended by the EPA 
revealed radon emanation rates that ranged from "background" to a high of 20 pCi/m2-sec (Kelly, B. A., Integrated 
Environmental Management, Inc. written communication to C. S .  Eves, Shieldalloy Metallurgical Corporation, 
January 12, 1995). However, because the form of the slag did not permit full compliance with the EPA-recommended 
method, these data were not used for this assessment. 

29 United Nations Scientific Committee on the Effects of Atomic Radiation, "Sources, Effects and Risks of Ionizing 
Radiation", Annex A, 788, United Nations, 1988. 

x, The emission-to-concentration ratio is dependent upon soil density, water content, and a number of other factors. 
To retain an element of conservatism in this assessment, the referenced ratio used was for radium concentrations in 
soil, even though the physical properties of the slag in the piles resemble vitrified rock (a much less porous medium). 

31 

Metallurgical Corporation, October 6 ,  1994. 
Berger, C.D., Integrated Environmental Management, Inc., written communication to C. S .  Eves, Shieldalloy 
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respectively. Therefore, the Storage Yard has an annua1222Rn release rate of 4 .02~10-~  Ci/y from 
the Hi-Ratio pile and 1 .61~10-~  Ci/y from the Standard pile. 

Radon flux measurements were made on the baghouse dust pile using Large Area Activated 
Charcoal Canisters (LAACC). These data, which were collected between April 13, 1995 and 
April 21, 1995, demonstrated a mean radon flux over the pile of 2 .93103 5.1020 pCi/(m'-s), 
with a range of 0.1571 to 21.9238 pCi / (~d-s ) .~~  Using the maximum measured flux, an estimated 
surface area of 2,500 m2 for the pile, and a continuous release scenario, the mean annual2" Rn 
release rate is 6 . 6 2 ~ 1 0 ~  C ~ / Y . ~ ~  

32 Berger, C. D., Integrated Environmental Management, Inc., written communication to C. Scott Eves, Shieldalloy 
Metallurgical Corporation, May 16, 1995. 

33 Berger, J.D., and A. D. Luck, "Radiological Survey of the Shieldalloy Corporation, Newfield, New Jersey", 
ORAU Report No. 88/G-75, July, 1988, forms the basis for the surface area estimate. 
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The CAP88-PC (Clean Air Act Assessment Package-1988) computer model permits assessments 
of both collective population dose, and maximally exposed individual d0se.3~ CAP88-PC uses a 
modified Gaussian plume equation to estimate the average dispersion of radionuclides released 
from up to six sources, which may be either elevated stacks, such as at D-1 1 1, or uniform area 
sources, such as the piles of slag and baghouse dust in the Shieldalloy storage yard. 

The program computes radionuclide concentrations in air, rates of deposition on ground surfaces, 
concentrations in food, and intake rates to people from ingestion of food produced in the 
assessment area. Estimates of the radionuclide concentrations in produce, leafy vegetables, milk 
and meat consumed by humans are made by coupling the output of the atmospheric transport 
models with the USNRC Regulatory Guide 1.109 Terrestrial food chain m0dels.3~ A library of 
meteorological data for most major cities is supplied with the code. 

Dose Estimates from Elevated Stack Emissions 
The following assumptions were used as input to the code for estimating off-site doses from 
production area (D1 1 1) emissions at the Newfield Plant: 

0 Wind data from Wilmington, Delaware (Wilmington International Airport) 
were deemed applicable to conditions at Newfield. 

e The annual average rainfall amount is 11 1.8 cm per year.36 

e The annual average temperature is 12°C.37 

34 W. S. Environmental Protection Agency, "User's Guide for CAP88-PC, Version 1.0", by Barry S .  Parks, Report 
No. 402-B-92-001, Office of Radiation Programs, March, 1992. 

" U. S. Nuclear Regulatory Commission, Regulatory Guide No. 1.109, "Calculation of Annual Doses to Man from 
Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I", 
Revision 1, October, 1977. 

36 IT Corporation, Applicant's Environmental Report for the Newfield, New Jersey Facility", by C. D. Berger, A. 
Chance, and B. Kelly, IT Corporation Report No. IT/NS-92-118. 

" IT Corporation, Applicant's Environmental Report for the Newfield, New Jersey Facility", by C. D. Berger, A. 
Chance, and B. Kelly, IT Corporation Report No. IT/NS-92-118. 
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0 The height and diameter of the Flex-Kleen stack are 9.1 and 2.4 meters, 
respe~t ive ly .~~ 

0 The height and equivalent diameter of the AAF are 18.3 and 9.8 meters, 
respectively .39 

0 A momentum plume rise was assumed, with a stack emission rate of 17.01 
and 3.2 meters per second, respectively, for the Flex-Kleen and the AAF. 

0 Agricultural usage was assumed to fit an "Urban" scenario, wherein over 
90% of the milk, meat, and vegetables consumed are from the assessment 
area. 

0 The radionuclide release rates were taken from the 1996 stack test results, 
normalized over a 450-hour production year (see Table 1).40 

The results of this assessment indicate an annual radiation dose of 0.06 millirem to the maximally- 
exposed individual, which the computer code indicates is located 250 meters East Southeast of D- 
11 1 .41 Appendix A contains the CAP88-PC Synopsis Report for this assessment. 

The closest residence to the Newfield plant is over 85 feet south of the property line. The 
maximum dose at this location is 0.06 millirem, which is less than the 40 CFR 61 criterion of 0.1 
mrem per year. Appendix A also contains the CAP88-PC Synopsis Report for this assessment. 

Dose Estimates from Elevated Flex-Kleen and Ground-Level AAF Emissions 
The AAF emission point is a ridge vent rather than a stack. As such, the plume may be subject 
to building wake effects prior to dispersion off-site. Therefore, the impact of a ground-level 
release from the AAF was also determined. For this assessment, all input parameters were 
equivalent to those used for elevated stacks except for the release height of the AAF. This was 
conservatively assumed to be zero (0). 

Kozak, M., Williard, Inc., personal communication to D. Jarvis, Integrated Environmental Management, August 
19, 1996. 

39 KO&, M.,  Williard, Inc., personal communication to D. Jarvis, Integrated Environmental Management, August 
19, 1996. 

40 The ferrocolumbium production schedule for 1994, 1995 and 1996 was 1092, I72 and 28 hours, respectively. 
Therefore, an average production year for this period is 431 +. 577 hours. 

4 '  For gaussian plume models like CAP88-PC, linear scaling of dose, based upon the annual release rate is 
permissible. Therefore, the results may be adjusted for production durations that are different from 2,000 hours per 
year. 
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The results of this assessment indicate an annual radiation dose of 0.14 millirem to the maximally- 
exposed individual, which the computer code indicates is 100 meters East Southeast of D-111 , 
Appendix B contains the CAP88-PC Synopsis Report for this assessment. 

The maximum dose at the location of the closest residence (e.g., 85 feet south of the property line) 
is 0.06 millirem, which is less than the 40 CFR 61 criterion of 0.1 mrem per year. Appendix B 
also contains the CAP88-PC Synopsis Report for this assessment. 

Dose Estimates from the Storage Yard 
The following assumptions were used as input to the CAP88-PC code for estimating off-site doses 
from Storage Yard emissions at the Newfield site: 

0 Wind data from Wilmington, Delaware (Wilmington International Airport) 
were deemed applicable to conditions at Newfield. 

0 The annual average rainfall amount is 11 1.8 cm per year.42 

0 The annual average temperature is 12°C.43 

0 The area of the three sources of emissions are 2,500 d for the Hi-Ratio 
slag pile, 10,000 m2 for the Standard slag pile, and 2,500 d for the lime 

' pile.@ 

0 A momentum plume rise was assumed. 

0 Agricultural usage was assumed to fit an "Urban" scenario. 

0 The annual average 222Rn release rate is conservatively assumed to be 
4 . 0 2 ~ 1 0 ' ~  Ci/y from the Hi-Ratio pile, 1.61~16' Ci/y from the Standard 
pile, and 6 . 6 2 ~ 1 0 ~  Ci/y from the baghouse dust pile. 

0 The dose contribution from radon daughters was included in the calculation. 

42 IT Corporation, Applicant's Environmental Report for the Newfield, New Jersey Facility", by C. D. Berger, A. 
Chance, and B. Kelly, IT Corporation Report No. IT/NS-92-118. 

IT Corporation, Applicant's Environmental Report for the Newfield, New Jersey Facility", by C. D. Berger, A. 43 

Chance, and B. Kelly, IT Corporation Report No. IT/NS-92-118. 

Berger, J .  D. and A. D. Luck, "Radiological Survey of the Shieldalloy Corporation, Newfield, New Jersey", 44 

ORAU Report No. 88/G-75, July, 1988. 
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The results of this assessment indicate an annual radiation dose of 0.00003 millirem to the 
maximally-exposed member of the general public, which the computer code indicates is located 
50 meters East Southeast of the Storage Yard. Appendix C contains the CAP88-PC Synopsis 
Report from this assessment. 
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CONCLUSIONS 

Title 10, Code of Federal Regulations, Sections 20.1301(a) states that licensees shall conduct their 
operations such that the total effective dose equivalent (TEDE) to individual members of the public 
from the licensed operation does not exceed 100 millirem in a year. In addition, the U. S .  
Environmental Protection Agency's (USEPA'S) standards for hazardous air pollutants (40 CFR 
61) are also applicable. 

In $20.1302, the USNRC requires licensees to perform surveys to measure effluents released to 
unrestricted areas. Section 20.1302 requires licensees to demonstrate compliance with the 
$20.1301 dose limit in one of two ways. First, the licensee may demonstrate (by measurement 
or calculation) that the TEDE to the individual likely to receive the highest dose from the licensed 
operation does not exceed 100 millirem. The second method to demonstrate compliance with the 
dose limits contained in 520.1301 is by showing that the annual average concentration of 
radioactive material released in gaseous effluents at the boundary of the unrestricted areas do not 
exceed the values specified in Appendix B to 10 CFR 20 (for 232Th, this value is 4 ~ 1 0 . ' ~  pCi/ml, 
and for 238U, the value is 6x18Q pCi/ml) and by demonstrating that if an individual were 
continually present in an unrestricted area, the dose from external sources (ambient gamma 
exposure) would not exceed two (2) millirem in an hour and 50 millirem in a year. 

Table 2 contains a summary of the maximum off-site population doses attributed to radon 
emissions from the Storage Yard, and to the emissions from the baghouses and other material 
handling operations associated with ferrocolumbium production in D-1 1 1 . Based upon 
assumptions that were selected to maximize the dose, the maximally exposed member of the 
general population in the vicinity of Shieldalloy has the potential to incur a radiation dose of less 
than one (1) millirem (total effective dose equivalent) from all emission points. Since this value 
is less than the 100 millirem limit in 10 CFR 20.1301 Shieldalloy is well-within compliance with 
applicable regulations. Furthermore, routine emission measurements are not necessary unless 
operational conditions or feed-material characteristics change. 
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Table 1 - Average Radionuclide Emissions from the Shieldalloy Stacks 

Stack Sample Average Annual Emission Rate 
Descriptor Location (Ci per 450-hour Production Year) 

U-238 U-234 Th-230 U-235 Th-232 Th-228 

FlexKleen 5-12 4.95e-04 7.49e-05 1.93e-05 5.92e-06 4.12e-06 2.06e-06 

H-12 3.02e-05 2.32e-05 2.12e-05 5.58e-07 4.19e-06 8.37e-07 

K-12 2.16e-05 2.53e-05 1.50e-05 3.69e-06 5.00e-06 3.96e-06 

Ave. 1.82e-04 4.lle-05 1.85e-05 3.39e-06 4.43e-06 2.29e-06 

SD 2.71e-04 2.93e-05 3.18e-06 2.69e-06 4.88e-07 1 S7e-06 

AAF B- 1 4.63e-04 6.91e-05 7.1 le-06 1.02e-05 2.68e-06 7.38e-07 

D- 1 8.92e-05 2.08e-05 6.48e-06 2.84e-06 2.19e-06 1.37e-06 

E- 1 9.85e-06 9.18e-06 6.64e-06 1.99e-06 2.36e-06 2.84e-07 

G-3 9.53e-06 9.25e-06 6.14e-06 1.04e-06 1.60e-06 1.32e-06 

H-1 9.69e-06 1.02e-05 6.37e-06 2.30e-06 2.41e-06 2.30e-06 

A-10 8.47e-06 8.27e-06 5.38e-06 6.73e-07 2.12e-06 4.14e-06 

C-8 1.00e-05 5.59e-06 7.07e-06 1.96e-08 2.75e-06 1.96e-06 

D-8 7.95e-06 8.23e-06 7.94e-06 5.15e-07 2.15e-06 1.96e-06 

E-8 6.18e-06 9.26e-06 5.90e-06 1.31e-06 1.68e-06 4.68e-07 

Ave. 6.82e-05 1.67e-05 6.56e-06 2.32e-06 2.22e-06 1.62e-06 

SD 1 SOe-04 2.01e-05 7.53e-07 3.10e-06 3.91e-07 5.23e-06 
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Table 2 - Summary of Maximum Possible Dose Estimates from Atmospheric Emissions 

Emission Point Emission Scenario Annual Dose Estimate Location of Maximum 
to Maximally-Exposed Annual Dose Rate 
Individual (millirem) 

D- 1 1 1 Baghouse Elevated Stacks 5.66e-2 250 meters ESE 

D- 1 1 1 Baghouse Elevated Flex-Kleen and 1.36e-1 
Ground-Level AAF 

100 meters ESE 

Storage Yard Area Source 3.21e-5 50 meters SSW 



u 
SHIELDALLOY METALLURGICAL CORPORATION 

"Radiation Dose Estimates from Amospheric 
Emissions from the Newfield Faciliy" 

March 11. 1997. Page 19 

APPENDICES 



_-. 

'd 
SHIELDALLOY METALLURGICAL CORPORATION 

"Radiation Dose Estimates from Atmospheric 
Emissions from the Newfield Facility" 

March 11 ,  1997. Page 20 

LJ 

Appendix A - CAPSS-PC Summary Reports for Elevated Stack Releases 
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Version 1.00 

Clean Air Act Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon Individual Assessment 
Feb 28, 1997 4:47 pm 

Facility: Shieldalloy Metallurgical Corporation 
Address: West Boulevard 

Post Office Box 768 
City: Newfield 
State: NJ Zip: 08344 

Effective Dose Equivalent 
(mrem/year) 

5.663-02 

At This Location: 250 Meters East Southeast 

Source,Category: Ferrocolumbium Emissions from Stacks 
Source Type: Stack 

Emission Year: 1996 

Comments: Stack Test Results from IER-14058-01 

Dataset Name: SMC-1996 
Dataset Date: Feb 28, 1997 4:47 pm 

Wind File: WNDFILES\ILG1058.WND 



Feb 28, 1997 4:47 prn 

MAXIMALLY EXPOSED INDIVIDUAL 
(RN-222 Working Level Calculations Excluded) 

Location Of The Individual: ’ 250 Meters East Southeast 
Lifetime Fatal Cancer Risk: 8.043-07 

ORGAN DOSE EQUIVALENT SUMMARY 
(RN-222 Working Level Calculations Excluded) 

Organ 

Dose 
Equivalent 

(rnrem/y) 

SYNOPSIS 
Page 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1.273-02 
1.20E-02 
2.08E-02 
3.293-01 
1.21E-02 
1.57E-01 
1.51E-02 

EFFEC 5.663-02 



Feb 28, 1997 4:47 pm 

Nuclide 

U-238 
TH-234 
PA-234 
U-234 
TH-230 
RA-226 
RN-222 
PO-218 
PB-214 
BI-214 
PO-214 
PB-210 
BI-210 
PO-210 
TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
RN-220 
PO-216 
PB-212 
BI-212 
TL-208 
U-235 

RADIONUCLIDE EMISSIONS DURING THE YEAR 1996 

Source Source 
#1 #2 TOTAL 

Class Size Ci/y Ci/y Ci/Y 

Y 
Y 
Y 
Y 
Y 
W 

W 
D 
W 
W 
D 
W 
W 
Y 
W 
Y 
Y 
W 

W 
D 
W 
D 
Y 

* 

* 

1.00 1.8E-04 
1.00 1.8E-04 
1.00 1.8E-05 
1.00 4.OE-05 
1.00 1.9E-05 
1.00 1.9E-05 
0.00 1.9E-05 
1.00 1.9E-05 
1.00 1.9E-05 
1.00 1.9E-05 
1.00 1.9E-05 
1.00 1.9E-05 
1.00 1.9E-05 
1-00 1.9E-05 
1.00 4.43-06 
1.00 4.43-06 
1.00 4.43-06 
1.00 2.3E-06 
1.00 2.33-06 
0.00 2.33-06 
1.00 2.33-06 
1.00 2-33-06 
1.00 2.33-06 
1.00 2.33-06 
1.00 3-43-06 

6.83-05 2.5E-04 
6.83-05 2.53-04 
6.8E-05 8.6E-05 
1.7E-05 5.73-05 
6.63-06 2.53-05 
6.6E-06 2.5E-05 
6.6E-06 2.5E-05 
6.53-06 2.5E-05 
6.53-06 2.53-05 
6.5E-06 2.5E-05 
6.5E-06 2.5E-05 
6.5E-06 2.5E-05 
6.53-06 2.53-05 
6.5E-06 2.5E-05 
2.2E-06 6.6E-06 
2,2E-06 6.6E-06 
2.2E-06 6.6E-06 
1.6E-06 3.93-06 
1.6E-06 3.9E-06 
1.6E-06 3.9E-06 
1.6E-06 3.9E-06 
1.6E-06 3.9E-06 
1.6E-06 3.9E-06 
1.6E-05 1.8E-05 
2.3E-06 5.7E-06 

SITE INFORMATION 

SYNOPSIS 
Page 2 

Temperature: 12 degrees C 
Precipitation: 112 cm/y 
Mixing Height: 1000 m 



ti 
Feb 28, 1997 4:47 pm 

SOURCE INFORMATION 

Source Number: 1 2 

Stack Height (m) : 9.10 18. 3 0  
Diameter (m) : 2.40 9.80 

Plume Rise 
Momentum (m/s) : 1.70E+01 3.15E+00 
(Exit Velocity) 

AGRICULTURAL DATA 

Vegetable Milk 

Fraction Home Produced: 0.076 0.000 
Fraction From Assessment Area: 0.924 1.000 

Fraction Imported: 0.000 0.000 

Food Arrays were not generated for this run. 
Default Values used. 

SYNOPSIS 
Page 3 

Meat 

0 . 0 0 8  
0 . 9 9 2  
0 . 0 0 0  

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

50 100 150 200 250 300 350 400 450 500 
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Version 1.00 

Clean Air Act Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon Individual Assessment 
Feb 28, 1997 5:04 pm 

Facility: Shieldalloy Metallurgical Corporation 
Address: West Boulevard 

Post Office Box 768 
City: Newfield 
State: NJ . Zip: 08344 

Effective Dose Equivalent 
(mrem/year ) 

6.19E-02 

At This Location: 26 Meters East Southeast 

Source Category: Ferrocolumbium Emissions from Stacks 
Source Type: Stack 

Emission Year: 1996 

Comments: Stack Test Results from IER-14058-01 
Dose to Nearest Resident 

Dataset Name: smc-max 
Dataset Date: Feb 28, 1997 5:04 pm 

Wind File: WNDFILES\ILG1058.WND 



Feb 28, 1997 5:04 pm SYNOPSIS 
Page 1 

MAXIMALLY EXPOSED INDIVIDUAL 
(RN-222 Working Level Calculations Excluded) 

Location Of The Individual: 26 Meters East Southeast 
Lifetime Fatal Cancer Risk: 1.20E-06 

ORGAN DOSE EQUIVALENT SUMMARY 
(RN-222 Working Level Calculations Excluded) 

Organ 

Dose 
Equivalent 
(mrem/y) 

GONADS 
BREAST 
RMAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

5.533-02 
5.20E-02 
5.783-02 
4.17E-02 
5.243-02 
2.72E-01 
6.19E-02 

EFFEC 6.19E-02 
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Page 2 

RkDIONUCLIDE EMISSIONS DURING THE YEAR 1996 

Nuclide Class 

Source Source 
#1 #2 TOTAL 

Size ci/y Ci/y Ci/Y 

U-238 
TH-234 
PA-234 
U-234 
TH-230 
RA-226 
RN-222 
PO-218 
PB-214 
BI-214 
PO-214 
PB-210 
BI-210 
PO-210 
TH-232 
RA-228 
AC-228 
TH-228 . 
RA-224 
RN-220 
PO-216 
PB-212 
BI-212 
TL-208 
U-235 

Y 
Y 
Y 
Y 
Y 
W 

W 
D 
W 
W 
D 
W 
W 
Y 
W 
Y 
Y 
W 

W 
D 
W 
D 
Y 

* 

* 

1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
1.00 
1.00 
1-00 
1.00 
1.00 

1.8E-04 6.83-05 
1.8E-04 6.8E-05 
1.8E-04 6.8E-05 
4.1E-05 1.7E-05 
1.9E-05 6.63-06 
1.9E-05 6.63-06 
1.9E-05 6.6E-06 
1.9E-05 6.63-06 
1.9E-05 6-63-06 
1.9E- 05 6.6E-06 
1.9E-05 6.6E-06 
1.9E-05 6.63-06 
1.9E-05 6.63-06 
1.9E-05 6.63-06 
4.43-06 2.23-06 
4.43-06 2.23-06 
4-43-06 2.23-06 
2.33-06 1.6E-06 
2.3E-06 1.63-06 
2-33-06 1.63-06 
2.33-06 1.63-06 
2-33-06 1.6E-06 
2.33-06 1.6E-06 
2.33-06 1.6E-06 
3.43-06 2.3E-06 

2.5E-04 
2.5E-04 
2.53-04 
5.8E-05 
2.5E-05 
2.5E-05 
2.5E-05 
2.5E-05 
2.5E-05 
2.5E-05 
2.53-05 
2.5E-05 
2.5E-05 
2.5E-05 
6.6E-06 
6.6E-06 
6.6E-06 
3.9E-06 
3.9E-06 
3.9E-06 
3.9E-06 
3.9E-06 
3.9E-06 
3.9E-06 
5.7E-06 

SITE INFORMATION 

Temperature: 12 degrees C 
Precipitation: 112 cm/y 
Mixing Height: 1000 m 



L, 
Feb 28, 1997 5 : 0 4  pm 

SOURCE INFORMATION 

U' 
SYNOPSIS 
Page 3 

Source Number: 1 2 

Stack Height (m) : 9-10 18.30 
Diameter (m) : 2.40 9.80 

Plume Rise 
Momentum (m/s): 1.70E+01 3.15E+00 
(Ex1 t Velocity) 

AGRICULTURAL DATA 

Vegetable Milk Meat 

0.008 
Fraction From Assessment Area: 0.924 1.000 0.992 

Fraction Home Produced: 0.076 0.000 

Fraction Imported: 0.000 0.000 0.000 

Food Arrays were not generated for this run. 
Default Values used. 

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

2 6  
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Appendix B - CAP88-PC Summary Report for Elevated Flex-Kleen and Ground-Level AAF 



C A P 8 8 - P C  

Version 1.00 

Clean Air Act Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon Individual Assessment 
Feb 28, 1997 4:57 pm 

Facility: Shieldalloy Metallurgical Corporation 
Address: West Boulevard 

Post Office Box 768 
City: Newfield 
State: NJ Zip: 08344 

Effective Dose Equivalent 
(mrem/year) 

1.36E-01 

At This Location: 100 Meters.East Southeast 

Source Category: Ferrocolumbium Emissions from Stacks 
Source Type: Stack 

Emission Year: 1996 

Comments: Stack Test Results from IER-14058-01 
AAF Assumed to Exhibit Ground-level Release 

Dataset Name: SMC-1996-GrndAAF 
Dataset Date: Feb 28, 1997 4:56 pm 

Wind File: WNDFILES\ILG1058.WND 
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Feb 28, 1997 4:57 p m  SYNOPSIS 

Page 1 

MAXIMALLY EXPOSED INDIVIDUAL 
(RN-222 Working Level Calculations Excluded) 

Location Of The Individual: 100 Meters East Southeast 
Lifetime Fatal Cancer Risk: 1.963-06 

ORGAN DOSE EQUIVALENT SUMMARY 
(RN-222 Working Level Calculations Excluded) 

Organ 

Dose 
Equivalent 
(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

3.08E-02 
2.89E-02 
4.71E-02 
8.12E-01 
2.923-02 
3.35E-01 
3.233-02 

1.36E-01 



F e b  2 8 ,  1 9 9 7  

Nuclide C l a s s  

b 
4 : 5 7  p m  

RADIONUCLIDE EMISSIONS DURING THE YEAR 1 9 9 6  

S i z e  

Source 
#1 

ci/y 

Source 
# 2  

C i / Y  
TOTAL 
C i  /'y 

U - 2 3 8  
TH-234 
PA-234 
U-234  
TH-230 
RA-226 
RN-222 
PO-218  
PB-214  
B I - 2 1 4  
PO-214 
PB-210  
B I - 2 1 0  
PO-210  
TH-232  
RA-228 
AC-228 
TH-228 
F!A-224 
RN-220 
PO-216  
PB-212  
B I - 2 1 2  
T L - 2 0 8  
U - 2 3 5  

Y 
Y 
Y 
Y 
Y 
W 

W 
D 
W 
W 
D 
W 
W 
Y 
W 
Y 
Y 
W 

W 
D 
W 
D 
Y 

* 

* 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1 . 8 E - 0 4  
1 . 8 E - 0 4  
1 . 8 E - 0 4  
4 . 1 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
1 . 9 E - 0 5  
4 . 4 E - 0 6  
4 . 4 E - 0 6  
4 . 4 E - 0 6  
2 . 3 E - 0 6  
2 . 3 E - 0 6  
2 . 3 E - 0 6  
2 . 3 E - 0 6  
2 . 3 E - 0 6  
2 . 3 E - 0 6  
2 . 3 E - 0 6  
3 . 4 E - 0 6  

6 . 8 E - 0 5  
6 . 8 E - 0 5  
6 . 8 E - 0 5  
1 . 7 E - 0 5  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
2 . 2 E - 0 6  
2 . 2 E - 0 6  
2 . 2 E - 0 6  
1 . 6 E - 0 6  
1 . 6 E - 0 6  
1 . 6 E - 0 6  
1 . 6 E - 0 6  
1 . 6 E - 0 6  
1 . 6 E - 0 6  
1 . 6 E - 0 6  
2 . 3 E - 0 6  

2 . 5 3 - 0 4  
2 . 5 E - 0 4  
2 . 5 E - 0 4  
5 . 8 E - 0 5  
2 . 5 E - 0 5  
2 . 5 E - 0 5  
2 . 5 E - 0 5  
2 . 5 3 - 0 5  
2 . 5 E - 0 5  
2 . 5 E - 0 5  
2 . 5 3 - 0 5  
2 . 5 3 - 0 5  
2 . 5 E - 0 5  
2 . 5 E - 0 5  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
6 . 6 E - 0 6  
3 . 9 E - 0 6  
3 . 9 3 - 0 6  
3 . 9 E - 0 6  
3 . 9 E - 0 6  
3 . 9 E - 0 6  
3 . 9 E - 0 6  
3 . 9 E - 0 6  
5 . 7 E - 0 6  

S I T E  INFORMATION 

SYNOPSIS 
P a g e  2 

T e m p e r a t u r e :  1 2  degrees C 
P r e c i p i t a t i o n :  1 1 2  cm/y 
Mixing H e i g h t :  1 0 0 0  m 



ti 
Feb 2 8 ,  1 9 9 7  4:57 pm 

SOURCE INFORMATION 

Source Number: 1 2 

Stack Height (m) : 9 . 1 0  0.00 
Diameter (m) : 2 . 4 0  9 . 8 0  

Plume Rise 
Momentum (m/s): 1.70E+01 3.15E+00 
(Exit Velocity ) 

AGRICULTURAL DATA 

Vegetable Milk Meat 

Fraction Home Produced: 0.076 0 . 0 0 0  0.008 
0 . 9 9 2  Fraction From Assessment Area: 0 . 9 2 4  1.000 

Fraction Imported: 0.000 0. coo 0.000 

Food Arrays were not generated for this run. 
Default Values used. 

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

SYNOPSIS 
Page 3 

5 0  1 0 0  1 5 0  2 0 0  2 5 0  3 0 0  3 5 0  4 0 0  450 500 
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C A P 8  8 - P C  

Version 1.00 

Clean Air Act Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon Individual Assessment 
Feb 28, 1997 5:OO pm 

Facility: Shieldalloy Metallurgical Corporation 
Address: West Boulevard 

Post Office Box 768 
City: Newfield 
State: NJ Zip: 08344 

Effective Dose Equivalent 
(mrem/year 1 

6.383-02 

At This Location: 26 Meters East Southeast 

Source Category: FeCb Emissions-Dose to nearest resident 
Source Type: Stack 

Emission Year: 1996 

Comments: Stack Test Results from IER-14058-01 
Stacks Assumed to Exhibit Ground-level Release 

Dataset Name: smc-grnd-max 
Dataset Date: Feb 28, 1997 5:OO pm 

Wind File: WNDFILES\ILGlO58.WND 



Feb 28, 1997 5:OO pm SYNOPSIS 
Page 1 

MAXIMALLY EXPOSED INDIVIDUAL 
(RN-222 Working Level Calculations Excluded) 

Location Of The Individual: 26 Meters East Southeast 
Lifetime Fatal Cancer Risk: 1.223-06 

ORGAN DOSE EQUIVALENT SUMMARY 
(RN-222 Working Level Calculations Excluded) 

Organ 

Dose 
Equivalent 
(mrem/y) 

GONADS 
BREAST 
RMAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

5.563-02 
5.223-02 
5.833-02 
5.443-02 
5.263-02 
2.77E-01 
6.213-02 

EFFEC 6.383-02 



Feb 28, 1997 5:OO pm 

Nuclide Class 

U-238 
TH-234 
PA-234 
U-234 
TH-230 
RA-226 
RN-222 
PO-218 
PB-214 
BI-214 
PO-214 
PB-210 
BI-210 
PO-210 
TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
RN-220 
PO-216 
PB-212 
BI-212 
TL-208 
U-235 

Y 
Y 
Y 
Y 
Y 
W 

W 
D 
W 
W 
D 
W 
W 
Y 
W 
Y 
Y 
W 

W 
D 
W 
D 
Y 

* 

* 

RADIONUCLIDE EMISSIONS DURING THE YEAR 1996 

Source Source 
#1 #2 TOTAL 

Size ci/y Ci/y ci/y 

1.00 1.8E-04 6.83-05 
1.00 1.8E-04 6.83-05 
1.00 1.8E-04 6.83-05 
1.00 4.1E-05 1.7E-05 
1.00 1.9E-05 6.63-06 
1.00 1.9E-05 6.63-06 
0.00 1.9E-05 6.63-06 
1.00 1.9E-05 6.63-06 
1.00 1.9E-05 6.63-06 
1.00 1.9E-05 6.63-06 
1.00 1.9E-05 6.63-06 
1.00 1.9E-05 6.63-06 
1.00 1.9E-05 6.63-06 
1.00 1.9E-05 6.63-06 
1.00 4.43-06 2.23-06 
1.00 4.43-06 2.23-06 
1.00 4.43-06 2.23-06 
1.00 2.33-06 1.6E-06 
1.00 2.33-06 1.6E-06 
0.00 2.33-06 1.6E-06 
1.00 2.33-06 1.6E-06 
1.00 2.3E-06 1.6E-06 
1.00 2.33-06 1.6E-06 
1.00 2.33-06 1.6E-06 
1.00 3.43-06 2.33-06 

2.5E-04 
2.5E-04 
2.5E-04 
5.8E-05 
2.5E-05 
2.5E-05 
2.53-05 
2.5E-05 
2.53-05 
2.5E-05 
2.5E-05 
2.5E-05 
2.5E-05 
2.5E-05 
6.6E-06 
6.6E-06 
6.6E-06 
3.9E-06 
3.9E-06 
3.93-06 
3.9E-06 
3.9E-06 
3.9E-06 
3.9E-06 
5.73-06 

SITE INFORMATION 

SYNOPSIS 
Page 2 

Temperature: 12 degrees C 
Precipitation: 112 cm/y 
Mixing Height: 1000 m 



tr L/j 

Feb 28, 1997 5:OO pm 

SOURCE INFORMATION 

Source Number: 1 2 

Stack Height (m) : 0.00 0.00 
Diameter (m) : 2.40 9.80 

Plume Rise 
Momentum (m/s): 1.70E+01 3 . 1 5 E + 0 0  
(Exit Velocity) 

AGRICULTURAL DATA 

Vegetable Milk Meat 

Fraction Home Produced: 0.076 0.000 0.008 
Fraction From Assessment Area: 0.924 1.000 0.992 

Fraction Imported: 0.000 0,000 0.000 

Food Arrays were not generated for this run 
Default Values used. . 

SYNOPSIS 
Page 3 

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

2 6  
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SHIELDALLOY METALLURGICAL CORPORATION 
"Radiation Dose Estimates from Atmospheric 

Emissions from the Newfield Facility" 
March 11,  1997, Page 22 

Appendix C - CABS-PC Summary Synopsis Report for the Storage Yard 



C A P 8  8 - P C  

Version 1.00 

Clean Air Act Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Radon Individual Assessment 
Feb 28, 1997 4 : 4 9  pm 

Facility: Shieldalloy Metallurgical Corporation 
Address: West Boulevard 

Post Office Box 768. 
City: Newfield 
State: NJ Zip: 0 8 3 4 4  

Effective Dose Equivalent 
(mrem/year) 

3.21E-05 

At This Location: 50 Meters South Southwest 

Source Category: Radon Emissions from Storage Yard 
Source Type: Area 

Emission Year: 1996 

Comments: Includes High-Ratio Slag, Standard-Ratio Slag and 
Baghouse Dust Piles 

Dataset Name: SMC-1996-Radon 
Dataset Date: Sep 20, 1996 2:05 pm 

Wind File: WNDFILES\ILG1058.WND 



Feb 28, 1997 4:49 pm 

RN-222 MAXIMALLY EXPOSED INDIVIDUAL 

SYNOPSIS 
Page 1 

Location Of The Individual: 50 Meters South Southwest 
Radon Concentration (pCi/l): 1.50E-06 

Decay Product Concentration (WL): 4.00E-09 
Lifetime Fatal Cancer Risk: 5.633-09 

RADIONUCLIDE EMISSIONS DURING THE YEAR 1996 

Source Source Source 
#1 #2 #3 TOTAL 

Nuclide Class Size ci/y ci/y Ci/y Ci/Y 

RN-222 * 0.00 1.6E-06 4.OE-07 6.6E-04 6.63-04 

SITE INFORMATION 

Temperature: 12 degrees C 
Precipitation: 112 cm/y 
Mixing Height: 1000 m 

SOURCE INFORMATION 

Source Number: 1 2 3 

Source Height (m) : 5.00 5.00 5.00 
Area (sq m) : 1.00E+04 2 . 5 0 E + 0 3  2.503+03 

Plume Rise 
Buoyant (cal/s): 0.00E+00 0.00E+00 0 . 0 0 E + 0 0  

(Heat Release Rate) 

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

50 100 150 200 250 300 350 400 450 500 



' L  u 
SHIELDALLOY METALLURGICAL CORPORATION 

"Radiation Dose Estimates from Atmospheric 
Emissions from the Newfield Faciliry" 

March 11, 1997, Page 23 

. 
Appendix D - Williard Report No. IER-14058-01 



SAMPLING OF PARTICULATE EMISSIONS 

FROM FILTERED EXHAUST SYSTEMS 

INVOLVED' WITH THE SMELTING OF 

PYROCHLORE IN THE PRODUCTION OF FERROCOLUMBIUM 

REPORT NO.: IER-14058-01 
$ 

CUSTOMER: INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

LOCATION: SHIELDALLOY METALLURGICAL CORPORATION 
NEWFIELD, NEW JERSEY 

CUSTOMER P . O . :  94005.06 

WILLIARD JOB NO.: IER-14058 



Test Report IER-14058-01 
August 12, 1995 

I 
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Test Report IER-14058-01 
August 12, 1996 

’: 

INTRODUCTION 

Williard Inc. was contracted by Integrated Environmental 
Management, Inc. to perform sampling of particulate emissions 
from two high-efficiency filter baghouses involved with the 
smelting of pyrochlore used for the production of columbium, at 
Shieldalloy Metallurgical Corporation’s facility in Newfield, New 
Jersey. The subject systems consist of a capture hood above an 
electric furnace which is ducted to the two baghouses. 
Particulate sampling was performed using ASTM Standard D-4535-91 
as recommended in the Demonstration of Compliance Plan prepared 
by Apex Environmental, Inc. in May of 1995. 

ASSUMPTIONS 

No acceptance/rejection criteria exist for this test. 
Results of particulate sampling by Williard Inc. and the 
radiological assay of those particulate samples tested 
bv Lockheed Analvtical Services shall be evaluated by 

(IEM) to determine Environmental Management, Inc. Iitegrated 
regulatory 

SUMMARY 

The fol 

AAF 

OF 

compliance. 

RESULTS & CONCLUSIONS 

ow ng system(s) were tes ed for p rticulate emissions: 

Baghous e - Department 111 Building 

- Department 111 Building FlexKleen Baghouse 

Page 1 of 31 



T e s t  Report IER-14058-01 
August 12, 1996 

'. 

Each system was tested in its normal operating configuration 
during the smelting of pyrochlore ore. Nine samples were 
obtained from the AAF Baghouse and three samples were obtained 
from the FlexKleen Baghouse. Originally ten samples were 
scheduled to be taken from the AAF Baghouse but due to mechanical 
problems with lift equipment being used for access to the 
ridgevent on the baghouse roof the final sample was not able to 
be collected. 

Results are as follows: 

AAF Baghouse 

Particulate Emission Concentration 6.53 10-5 g/ft3 
Particulate Emission Rate 4.27 x 10-1 kg/hr 

FlexKleen Baghouse 

Particulate Emission Concentration 
Particulate Emission Rate 1.97 x 10- kg/hr 

1.57 x lo-; g/ft3 

It should be noted that one reading for the AAF Baghouse, 
Point ID "D-8", tends to skew results of the test. 
particulate collected at Point ID "D-8" accounted for 58.6% of 
the total from this source. 
this location to others along the ridgevent may indicate that a 
bag near this location is damaged or improperly installed. 
Installation of bags in the vicinity of Point ID I'D-8" should be 
verified to minimize discharge of particulate. 

Flow rates were constantly monitored during tests to assure 
isokinetic sampling rates. 

The 

Comparing the amount of discharge at 

Page 2 of 31 



e, '4' 

Test Report IER-14058-01 
August 12, 1996 

DESCRIPTION OF SOURCES 

Equipment involved in the process of smelting pyrochlore at this 
site consist of an electric furnace with an exhaust system which 
is used to collect all dust, smoke and fumes generated during 
operation of the furnace. The exhaust system is comprised of an 
exhaust hood, positioned above the furnace, which is ducted to 
two high-efficiency baghouses. 

The AAF Baghouse is also ducted from the Dept. 111 Building. 
consists of two 100 HP direct drive exhaust fans and one baghouse 
that is divided internally into three sections which discharge 
through a ridgevent on the baghouse roof. 

It 

The FlexKleen Baghouse is ducted from the Dept. 111 Building. 
It consists of two 200 HP direct drive exhaust fans and two dust 
collector housings which discharge through a 94" x 94" stack. 

Normal system confi 
follows: 

AAF System 

During operation of 
and the FlexKleen s 

uration during operation for the system is as 

the AAF system both the exhaust fans for it 
rstem are in operation. Discharge dampers at 

Discharge dampers at the FlexKleen fans the AAF fans are open. 
are closed. 

FlexKleen System 

During operation of the FlexKleen system both the exhaust fans 
for it and the AAF system are in operation. 
the FlexKleen fans are open. 
are closed. 

Discharge dampers at 
Discharge dampers at the AAF fans 

Reference .Plot/Process Flow Diagram (p. 6). 

Page 3 of 31 



Test Report IER-14058-01 
August 12, 1996 

d 

DEVIATION FROM PROCEDURE 

Testing was based upon the recommendations of the 
Apex Environmental, Inc. Demonstration of Compliance Plan 
May, 1995 for the subject systems using ASTM D-4536-91, 
S t a n d a r d  Test Method f o r  High-Volume S a m p l i n g  f o r  S o l i d  
P a r t i c u l a t e  M a t t e r  and  D e t e r m i n a t i o n  of P a r t i c u l a t e  E m i s s  
The following are deviations from those procedures: 

dated 

i o n s .  

1. 

2. 

3 .  

4 .  

5 .  

Only nine of ten samples recommended for the AAF Baghouse 
could be obtained. 
lift equipment used by technicians to access sample points 
for the AAF Baghouse ridgevent and the limited run time of 
the process using the pyrochlore. 
quantity of samples obtained is sufficient for IEM to 
perform emission calculations required. 

Filter weights were corrected for weight losses due to usage 
and handling of the filter(s) for those filters which 
exhibited a post-test weight less their pre-test weight, 
unless noted otherwise. 

Moisture trap was not required due to nature of the process. 
The entire process is electric and no moisture is generated 
nor is it added or removed during the process. 
collected during the test was used to convert obtained flows 
to standard conditions. 

Due to filter efficiency, 
samples of 100 mg or greater. 
selected to allow collection of sufficient sample for 
radiological dose calculations. 

This was due to mechanical problems with 

It is assumed that the 

Data 

it was not possible to obtain 
Sample collection times were 

Orifice calibrated per ACGIH Industrial Ventilation, A 
Manual of Recommended Practice, 22nd Edition. 

Page 4 of 31 



T e s t  Report IER-14058-01 
August 1 2 ,  1996 

6 .  Velocity readings taken per National Environmental Balancing 
Bureau, Procedural Standards for Testing Adjusting Balancing 
of Environmental Systems, Fifth Edition, 1991. 

7. Leak testing of sampling train performed after testing only. 
It is assumed that since leak test performed after sampling 
was acceptable that isokinetic samples are valid. 

8 .  Due to weather conditions and short run duration of process 
no field weights of samples could be collected. 

REFERENCES 

1. 

2.  

3 .  

4.  

ASTM D 4536-91, Standard Test Method for Particulate Matter 
and Determination of Particulate Emissions 

Demonstration of Compliance Plan, Apex Environmental, 
May 1995 

National Environmental Balancing Bureau, Procedural Standards 

Fifth Edition, 1991 
1, 
ACGIH Industrial Ventilation, A Manual of Recommended 
Practice, 22nd Edition, ACGIH 

Page 5 of 31 







SAMPLING LOCATION DATA TABLE 

b 

Date: +, 

J- 
Page B of 31 WUIARD LNC. 

FOITXI - SLDT-001 
NEBB CERT. - 2635 
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SAMPLlNG LQCATTON DATA TABLE 

. I  
t :  

Form - Sl-DT-WI 
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PARTICLE EMISSION SUMMARY TABLE 

FIIIN Point Lab TUI WCI&IS Aclual CWTec(ed* ROrstai Told 
ID LocstlOn ID Weight WClghI W d m g  Pauclc 
NO PrC-kYl P a l  - I a I Dlff Diffbrencc T a t  Concenmion 

(me) (ms 1 (ms 1 h s  1 WCIgnl (me 1 
(mg) 

ParClClC Total Total 

COnCmIZUlOn Fmlcle PlrtlClC 

(ma I CFM) Emision EmlUlOn 

(ms 1 CFM) (Sr/w 

- Cons*ad Wei#hI -Aaual Weight + A- Weight Iml through liltm 1 lhrwgh 3 md filten 5 thm& 10 
WlLLlARD INC. NEDB CERT. - 2635 
FW * PESTM)I 
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i Attachment 7.6 I 
W u 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION Test Blank 

SAMPLE POINT ID. None (TB-I) 

TEST DATE c March 26,1996 

Sample tube size (Ln. dia.) 2.1410 " LD. 
0.0250 sq. ft. Area of tube - (sq. k) 

FLOWRATE - Required 830 0 

A d  831 0 
Sample duration - Minutes 15 

Ofice Tube DiE Pressure Required 1.305 (In. W.C.) 

Actual 1.310 (h. W.C.) 

Dry Bulb 68.3 (deg. F.) 
Wet Bulb 65.4 (deg. F.) 

Barometric Pressure 

Filter ID. No. 

Pretest Weight - Lab 

30.2 (In. Hg.) 

# 18 

3,604.0 (mg.) 

(ms.) * Pretest Weight - Field 

(mg.1 * Post-test Weight - Field 

Solvent Washings ID. No. None 
, 

Amount None ( m u  

Remarks Test for filter only - No samples taken. 
Test run in electrical room near Flex-Kleen stack with open probe 

* - Field weights not available due to wind and environmental conditions. 

WILLIARD INC. 
Form - STPD-001 

NEBB CERT. - 2635 
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- r Attachment 7.6 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION Test Blank 

SAMPLE POINT ID. None (TB-2)  

TEST DATE z March 26,1996 

Sample tube size (In. dia) 
Area of tube - (sq. A.) 

FLOW RATE - Required 

Actual 

Sample duration - Minutes 

Ofice Tube DiE Pressure Required 

ACtUal 

Dry Bulb 
Wet Bulb 

Barometric Pressure 

Filter ID. No. 

Pretest Weight - Lab 

Pre-test Weight - Field 

Post-test Weight - Field 

Solvent Washings ID. No. 

Amount 

2.1410 "LD. 
0.0250 sq. A. 

1.35 (CFM) 

5 

- (In. W.C.) 

0.0096 (In. W.C.) 

- ( d e .  F.) 
- (deg. F.) 

# 19 

3,622.0 (mg.) 

None 

Remarks Test run for filter blank & leakage check per ASTM - D 4536-91 Step ## 10.8.3 
Tube capped to prevent flow 
Leakage rate is 1.35 CF'M at - 28.5" W.C. pressure in housinghozzle assembly. 
* - Field weights not available due to wind and environmental conditions. 

WILLIARD INC. 
Form - STPD-001 

NEBB CERT. - 2635 
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t Attachment 7.6 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION Test Blank 

SAMPLE POINT ID. 

TEST DATE I March 26,1996 

None (TB-3) 

Sample tube size (In. dia) 
Area of tube - (sq. ft.) 

FLOW RATE - Required 

A d  

Sample duration - Minutes 

Orfice Tube Diff. Pressure Required 

Actual 

Dry Bulb 
Wet Bulb 

Barometric Pressure 

Filter ID. No. 

Pre-test Weight - Lab 

Pretest Weight - Field 

Post-test Weight - Field 

Solvent Washings ID. No. 

Amount 

0.8516 " LD. 
0.0040 sq. A. 

1.33 (0 

5 

- (in. W.C.) 

0.0093 (In. W.C.) 

- (deg. F.) 
- (deg. F.) 

- (In. Hg..) 

# 20 

3,668.8 (mg.) 

None 

Remarks Test run for filter blank & leakage check per ASTM - D 4536-91 Step # 10.8.3 
Tube capped to prevent flow 
Leakage rate = 1.33 CFM at - 27.43" W.C. in housinghode assembly. 
* - Field weights not available due to wind and environmental conditions. 

WILLIARD INC. 
Form - STPD-001 

NEBB CERT. - 2635 
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SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION Flex-Kleen Stack 

SAMPLE POINT ID. Stack J -  12 - #1 

TEST DATE x March 25,1996 

Sample tube size (In. dia) 
Area of tube - (sq. ft.) 

0.8516 " I.D. 
0.0040 sq. ft. 

FLOW RATE - Required 3,479 0 

Actual 3,650 0;PM) 

Sample duration - Minutes 15 

Orfice Tube Diff. Pressure Required 1.015 (In. W.C.) 

Actual 1.120 (In. W.C.) 

Dry Bulb 70.7 (deg. F.) 
Wet Bulb 57.1 (deg. F.) 

I 

Barometric Pressure 30.3 (In- Hg..) 

Filter ID. No. #1 

Pre-test Weight - Lab 3,614.9 (mg.) 

(mg.) 

(w.1 

Pre-test Weight - Field * 

Post-test Weight - Field * 

Solvent Washings ID. No. 

Amount 

Jar #I 
I 

60 (ml.) 

Remarks Process in furnace with heat applied. 
Total volume sampled = 14.60 CFM x 15 min. = 219.00 ACFh4 (220.96 S o  
* - Field weights not available due to wind and environmental conditions. 

I 
WILLIARD INC. NEBB CERT. - 2635 
Form - STF'D-001 Page rq o f 3 1  



Attachment 7.6 I/ d 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION Flex-Ween Stack 

SAMPLE POINT ID. Stack H-12 - #2 

TEST DATE 1 March 25,1996 

Sample tube size (In. dia) 
Area of tube - (sq. e.) 

FLOW RATE - Required 

Actual 

Sample duration - Minutes 

Orfice Tube DiR Pressure Required 

Actual 

Dry Bulb 
Wet Bulb 

Barometric Pressure 

Filter ID. No. 

Pre-test Weight - Lab 

Pre-test Weight - Field 

Post-test Weight - Field 

Solvent Washings ID. No. 
I 

Amount 

0.8516 " LD. 
0.0040 sq. A. 

3,338 0;Pw 

3,363 (FpM) 

15 

0.935 (In. W.C.) 

0.950 (In. W.C.) 

72.1 (deg. F.) 
57.4 (deg. F.) 

30.3 (In. Hg..) 

3,561.5 (mg.) 

(mg. 1 

(mg. 1 

* 

* 

Jar ##I 

60 (ml.) 

Remarks Process in furnace with heat applied. 
Total volume sampled = 13.45 CFM x 15 min. = 201.78 ACFM - (203.03 SCFM) 
* - Field weights not available due to wind and environmental conditions. 

WILLIARD INC. 
Form - STPD-001 

NEBB CERT. - 2635 



t Attachment 7.6 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION Flex-Kleen Stack 

SAMPLE POINT ID. Stack K -  13 - #3 

TEST DATE I March 25,1996 

Sample tube size (In. dia)  
I 

Area of tube - (sq. f?.) 
0.8516 "I.D. 
0.0040 sq. ft 

FLOW RATE - Required 3,454 (FPM) 

Actual 3,568 (FPm 
Sample duration - Minutes 1 5  

Of ice  Tube DifT Pressure Required 1.005 (In. W.C.) 

Actual 1.070 (In. W.C.) 1 
Dry Bulb 69.0 (deg. F.) 
Wet Bulb 58.8 (deg. F.) 

Barometric Pressure 30.3 (In Ha..) I 
Filter ID. No. I #3 

Pre-test Weight - Lab 3,700.2 (mg.) 

(ms.) Pre-test Weight - Field * 
I 

(mi!.) Post-test Weight - Field * 

Solvent Washings ID. No. Jar #I  

Amount 
I 

60 (ml.) 

Remarks Process in furnace with heat applied ( at end of heating process ) 
Total volume sampled = 14.27 CFM x 15 min. = 214.08 ACFM ( 216.72 SCFM) 
* - Field weights not available due to wind and environmental conditions. 

1 

WILLJARDINC. NEBB CERT. - 2635 
Form - STPD-001 Pase 21 of 31 



,: 
Attachment 7.6 

I 
‘d 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION AAF Baghouse - Ridgevent 

Ridgevent - B - 1  ( # 1 )  SAMPLE POINT ID. 

TEST DATE March 25,1996 

Sample tube size (In. dia.) 

c 

2.1410 “LD. 
0.0250 sq. ft. Area of tube - (sq. R) 

t 

FLOW RATE - Required 839 0 

Actual 850 0 
15 Sample duration - Minutes 

Required 2.31 0 (In. W.C.) Orfice Tube DiK Pressure 

Actual 2.370 (In. W.C.) 

Dry Bulb 87.3 (deg. F.) 
Wet Bulb 74.1 (deg. F.) 

Barometric Pressure 30.3 (In. Hg..) 

# 5  Filter ID. No. 

Pre-test Weight - Lab 3,605.8 (mg.) 

Re-test Weight - Field 

Post-test Weight - Field 

(mg.) 

(mg.1 

. *  

* 

Solvent Washings ID. No. Jar#4 
I 

Amount 60 (ml.) 

Remarks Process in furnace prior to heat being applied. 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

21.25 CFM x 15 min. = 318.75 ACFM (311.62SCFM) 

WILLIARD INC. 
Form - STPD-001 

NEBB CERT. - 2635 



Attachment 7.6 
? L L- 

I 
SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION 

SAMPLE POINT ID. 

TEST DATE I March 25,1996 

Sample tube size (Tn. dia.) 

AAFBaghouse - Ridgevent 

Ridgevent - D-1  ( # 2 )  

2.141 0 " LD. 
0.0250 sq. A. Area of tube - (sq. A.) 

FLOW RATE - Required 815 (FPM) 

Actual 860 IFPW 

Sample duration - Minutes 15 

Orfice Tube DiK Pressure Required 2.180 (In. W.C.) 

Actual 2.430 (In. W.C.) 

Dry Bulb 93.8 (deg F.) 
Wet Bulb 83.7 (deg. F.) 

Barometric Pressure 30.3 (In. Hg..) 

Filter ID. No. # 6  

Pre-test Weight - Lab 3,601.0 (mg.) 

Pre-test Weight - Field 

Post-test Weight - Field 

Solvent Washings ID. No. 

Amount 

Jar#4 

60 (ml.) 

Remarks Process being fired during sampling process. 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

21.5 CFM x 15 min = 322.5 ACFM (311.57 SCFM) 

WILLIARD INC. 
Form - STPD-001 

NEBB CERT. - 2635 
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k Attachment 7.6 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION 

SAMPLE POINT ID. 

AAF Baghouse - Ridgevent 

Ridgevent - E- 1 ( # 3 )  

TEST DATE I March 25,1996 

Sample tube size (In. dia) 2.1410 "LD. 
0.0250 sq. ft. Area of tube - (sq. ft.) 

FLOW RATE - Required 812 (FPM) 

Actual 828 (FPM) 

Sample duration - Minutes 1s 

Orfce Tube DE. Pressure Required 2.170 (In. W.C.) 

Actual 2.250 (In. W.C.) 

Dry Bulb 99.0 (deg. F.) 
Wet Bulb 76.8 (deg. F.) 

Barometric Pressure 30.3 (In. Hg..) 

Filter ID. No. # 7  

Pretest Weight - Lab 3,684.0 (mg.) 

Pre-test Weight - Field 

Post-test Weight - Field 

(mf3.1 

(w.) 

* 

* 

Solvent Washings ID. No. 

I Amount 

Jar#4 
P 

60 (ml.) 

Remarks Process beuing fired during sampling 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

20.7 CFh4 x 15 min. = 310.5 ACFM ( 296.8 SCFM) 

I 
WILLIARD INC. 
Form - STPD-001 

NEBB CERT. - 2635 
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Attachment 7.6 
'\ .I 

\ '  
1 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION 

SAMPLE POINT ID. 

TEST DATE March 26,1996 
--2 

Sample tube size (In. dia) 
Area of tube - (sq. R) 

now RATE - Required 

Actual 

Sample duration - Minutes 

Orfice Tube Diff. Pressure Required 

\ 

Barometric Pressure 

Filter ID. No. 

Pre-test Weight - Lab 

Re-test Weight - Field 

AAFBaghouse - Ridgevent 

Ridgevent - G - 3  ( # 4 )  

Actual 

Post-test Weight - Field 

Dry Bulb 
Wet Bulb 

Solvent Washings ID. No. 

Amount 

2.1410 'I I D .  
0.0250 sq. A. 

15 

2.175 (In. W.C.) 

2.265 (In. W.C.) 

76.5 (deg. F.) 
61.8 (deg. F.) 

30.2 (In. Hg..) 

# 8  

3,621.7 (mg.) 

Remarks 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

WlLLIARD INC. 
Form - STPD-001 

NEBB CERT. - 2635 



. .  k Attachment 7.6 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION AAFBaghouse - Ridgevent 

SAMPLE POINT ID. Ridgevent - H -  1 ( # 5 )  

TEST DATE a. March 26,1996 

Sample tube size (In. dia.) 
Area of tube - (sq. ft.) I 2.1410 "ID. 

0.0250 sq. ft. 

Sample duration - Minutes I5 

Ofice Tube Diff Pressure Required 2.345 (In. W.C.) 

Actual 2.370 (In. W.C.) 

Dry Bulb 79.9 (deg. F.) 
Wet Bulb 62.2 (deg. F.) 

30.2 (In. Hg..) Barometric Pressure I 
Filter ID. No. I # 9  

Pretest Weight - Lab 3,568.6 (mg.) 

Re-test Weight - Field (mg. 1 

(ms.1 

* 

Post-test Weight - Field * 

Solvent Washings ID. No. 

Amount 

Jar# 5 
I 

60 (ml.) 

Remarks Process in furnace - no heat applied during sampling;. 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

21.25 CFM x 15 min. = 318.75 ACFh4 (314.91 SCFM) 

W I L L W  INC. NEBB CERT. - 2635 
Form - STPD-001 Page 3& of 31 



Attachment 7.6 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION 

SAMPLE POINT ID. 

TEST DATE 

Sample tube size (In. dia.) 
Area of tube - (sq. ft.) 

FLOW RATE - Required 

Actual 

AAF Baghouse - Ridgevent 

Ridgevent - A -  10 ( # 6 )  

Sample duration - Minutes 

Orfice Tube DiK Pressure 

Barometric Pressure 

Required 

Actual 

Dry Bulb 
Wet Bulb 

Filter ID. No. 

Pre-test Weight - Lab 

Pre-test Weight - Field 

Post-test Weight - Field 

Solvent Washings ID. No. 

Amount 

March 26, 1996 

2.1410 " LD. 
- 

0.0250 sq. ft. 

799 CEPM) 

815 FE'W 

- 
- 

15 - 
2.095 (In. W.C.) 

2.180 (In. W.C.) 

73.2 (deg. F.) 
62.0 (deg. F.) 

30.2 (In. Hg..) 

# 10 

3,683.4 (mg.) 

Remarks Process in furnace with heat applied during sampling. 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

20.38 CFM x 15 min. = 305.68 ACFM ( 305.9 SCFM) 

WILLIARD INC. NEBB CERT. - 2635 
Form - STPD-001 

60 (ml.) 



Attachment 7.6 
--- 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION AAFBaghouse - Ridgevent 

Ridgevent - C-8 ( # 7 )  SAMPLE POINT ID. 

TEST DATE I March 26,1996 

Sample tube size (In. dia) 
Area of tube - (sq. A.) 

2.1410 “LD. 
0.0250 sq. ft 

FLOW RATE - Required 777 0 

Actual 799 (FPW 

Sample duration - Minutes 15 

Required 1.980 (In. W.C.) Orfice Tube Diff Pressure 

Actual 2.095 (In. W.C.) 

Dry Bulb 70.1 (deg. F.) 
Wet Bulb 62.9 (deg. F.) 

Barometric Pressure 30.2 (in. Hg..) 

Filter ID. No. # 11 

Pretest Weight - Lab 3,663.0 (mg.) 

(ms. 1 * Pre-test Weight - Field 

(mg.) * Post-test Weight - Field 

Solvent Washings ID. No. 

Amount 

Jar# 5 
* 

60 (ml.) 

Remarks Process in furnace with heat applied during sampling. 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

19.98 CFM x 15 min. = 299.63 ACFM ( 301.74 SCFM) 

WILLIARD INC. NEBB CERT. - 2635 
Form - STPD-001 



L Attachment 7.6 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION 

S M L E  POINT ID. 

AAFBaghouse - Ridgevent 

Ridgevent - D - 8  ( # 8 )  

I 
TEST DATE I March 26,1996 

Sample tube size (In. dia) 2.1410 "LD. 
0.0250 sq. ft. Area of tube - (sq. e.) 

FLOW RATE - Required 829 0 

Actual 838 0 

Sample duration - Minutes 15 

Odce Tube DiE Pressure Required 2.255 (In. W.C.) 

Actual 2.305 (In. W.C.) 

Dry Bulb 72.0 (deg. F.) 
Wet Bulb 60.0 (deg. F.) 

Barometric Pressure 30.2 (In.Hg..) 

Filter ID. No. 

Pre-test Weight - Lab 

## 12 

3,637.5 (mg.) 

(md * Pre-test Weight - Field 

(ms.) * Post-test Weight - Field 

Solvent Washings ID. No. Jar# 5 
J 

Amount 60 (ml.) 

Remarks Process in furnace with heat applied during sampling. 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

20.95 CFM x 15 min. = 314.25 ACFM (315.24 S C M )  

I 

WTLLTARD INC. 
FOMI - STPD-001 

NEBB CERT. - 2635 



Attachment 7.6 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION AAF Baghouse - Ridgevent 

SAMPLE POINT ID. 
Ridgevent - E - 8  ( # 9 )  

TEST DATE 

Sample tube size (In. dia) 
Area of tube - (sq. ft.) 

I March 26,1996 

- 2.1410 "LD. - 0.0250 sq. ft. 

FLOW RATE - 

Sample duration - Minutes 

Orfice Tube DiE Pressure 

831 (FpM) 

838 (EfM) Actual - 
Required - 

15 - 
Required 2.265 (In. W.C.) - 
Actual 

Dry Bulb 
Wet Bulb 

Barometric Pressure 

Filter ID. No. 

Pre-test Weight - Lab 

Pre-test Weight - Field 

Post-test Weight - Field 

Solvent Washings ID. NO. 

Amount 

- 2.305 (In. W.C.) 

77.6 (deg.F.) - 61.0 (deg. F.) 
- 

30.2 (In. Hg..) - 
# 14 

3,653.5 (mg.) 

Jar# 5 

Remarks Process in furnace with heat applied durnig sampling. 
Total volume sampled = 
* - Field weights not available due to wind and environmental conditions. 

20.95 CFh4 x 15 min. = 314.25 ACFM ( 312.87 SCFM ) 

WILLIARD INC. NEBB CERT. - 2635 
Form - STPD-001 page 3 of 3[ 



Attachment 7.6 
W' 

c 

SAMPLE TEST POINT DATA 

SAMPLE POINT LOCATION AAFBaghouse - Ridgevent 

( # l o )  SAMPLE POINT ID. Ridgevent - H-8 

TEST DATE c March 26,19% 

Sample tube size (In. dia) 2.1410 "LD. 
0.0250 sq. fi. Area of tube - (sq. fi.) 

FLOW RATE - Required 845 0 

(FPM) - Actual 

Sample duration - Minutes 15 

Orfice Tube Diff. Pressure Required 2.345 (Tn. W.C.) 

Actual - (In. W.C.) 

Dry Bulb - (deg. F.) 
Wet Bulb - ( d e .  F.) 

Barometric Pressure - (zn Hg.3 

Filter ID. NO. No Filter 

Pre-test Weight - Lab - (ms-) 

* Pretest Weight - Field 

Post-test Weight - Field * (mP.1 

- Solvent Washings ID. No. 
fl 

Amount -- ( m u  

Remarks No sample taken at this point 
Hydaulic leak developed in lift preventing access to this test point. 
Process run completed before repairs could be accomplished. 
* - Field weights not available due to wind and environmental conditions. 

WILLIARD INC. 
- STPD-001 

NEBB CERT. - 2635 
Page 3 i of 3 
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Lockbd Enwoameriwl Systems & Technologies Co. 

975 Kelly Johnson Dnve Las Vegas. Nevada 891 19-3705 
Lockheed Wytid serncu 

TeIephoE 702-361-0120 600-582-7605 F$C&C 702-361-8146 

L O C K H E E D  M A R T ? -  
A '. 

May 20, 1996 

Ms. Carol Berger 
IEM, inc. 
1680 East Gude Dr., Suite 305 
Rockville, MD 20850 

RE: Log-in No: L687 1 
Quotation No: , ' 0610751 
Document f i le  No: 0422574A 

The attached data report contains the analytical results of samples that were submitted to  
Lockheed Analytical Services on 22 April 1996. The temperature of the box upon receipt w a s  
2OOC. The sample containers agreed with the chain-of-custody documentation. All sample 
containers were received intact. Samples were received in time to meet the analytical holding 
time requirements. All discrepancies (if applicable) identified upon receipt of the samples have 
been forwarded to  the client and are documented in the enclosed chain-of-custody records. 
(See attached Sample Receiving Checklist for details). 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

I f  you have any questions concerning the analysis or the data please call Karen Germann a t  
(702) 361-3955, ext 289. If you are unable to  contact the Client Services Representative, 
please call Mary 8. Ford, Client Services Manager, a t  extension 326. 

, 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

Client Services Representative 

cc: Client Services 
Document Control 



Lockheed Anaiyticd Services - Log-in No.: L6871 
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CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control (QC) analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory 
control samples, matrix spike samples, and duplicate samples. 

Holding Time Requirements 

All holding time requirements were met. 

Alpha Spectrometry 1 

Analytical Method Thorium isotopic 

The thorium isotopic analysis was performed using standard operating procedure (SOPI, U L -  
91 -SOP-O1 08. The samples were analyzed in workgroup 36346. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The yield tracer recoveries 
were within QC criteria for all associated samples. The laboratory control sample (LCS) 
recovery was within QC criteria. The duplicate (DUP) recoveries were within QC criteria. The 
minimum detectable activity (MDA) of sample F-l  1 (L6871-101 for Th-228 was slightly 
greater than the reporting detection limit (RDL) of 0.5 pCilsmp. Data quality is not believed 
t o  be adversely affected. No re-analyses were performed. 

Analytical Method Uranium lsoropic 

The uranium isotopic analysis was performed using SOP, LAL-91 -SOP-01 08. The samples 
were analyzed in workgroups 36347, 3681 2, and 37009. 

Workgroup 36347: The instrument calibration verification met  criteria. The method blank 
was within QC criteria. The yield tracer recoveries were within QC criteria for all associated 
samples, with the exception of the method blank (36347MBB11, and samples F-6, F-7 and 
F-14 (L6871-5, 6, and 12). Since the method blaQk activity was well below the RDL, data 
quality is not believed to  be adversely affected. Thdsample was flagged with a "Y" qualifier. 
Samples F-6, F-7 and F-14 (L687l-5, 6, and 12) were re-analyzed in workgroup 36812 due 
t o  the elevated chemical yields. The LCS recoveries were within QC criteria. The DUP 
recoveries were within QC criteria. No other re-analyses were performed. 

Workgroup 368 1 2: The samples were re-analyzed with workgroup 37009 due to out-of-limits 
DUP recoveries. No results from workgroup 368 12 were reported. 
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Workgroup 37009: The instrument calibration verification met criteria. The method blank 
was within QC criteria. The uranium-233/4 and uranium-238 method blank results were 
greater than the MOA: since the method blank was within QC criteria, data quality is not 
believed to  be adversely affected. The yield tracer recoveries were within QC criteria for all 
associated samples. The LCS recoveries were within QC criteria. Please note that no DUP 
was performed in this workgroup with the client samples. Data quality is not believed to  be 
adversely affected. No re-analyses were performed. 

Gamma Spectrometry 

Analytical Method Gamma Spectrometry 

The gamma spectrometry analysis was performed using SOP, LAL-9 1 -SOP-0064. The 
samples were analyzed in workgroup 36344. The instrument calibration verification met 
criteria. The method blank was within QC criteria. The cobalt-60 (Co-60) LCS recovery was 
within QC criteria. The cesium-137 LCS recovery was out c f  OC criteria. Since the Co-60. 
CCS recovery was within limits, and since the sample results a t  worst would be only slightly 
biased, and because the daily calibration verification was acceptable, data quality is not 
believed to be adversely affected. Please note that no DUP was performed in this workgroup 
with the client samples. No re-analyses were performed. 

Gas Proportionai Counter 

Analytical Method Gross AlphaBeta 

The gross alphalbeta analysis was performed using SOP, LAL-9 1 -SOP-0061. The samples 
were analyzed in workgroup 36345. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recoveries were within QC criteria. The DUP 
recoveries were within QC criteria. The MDA exceeded the RDL due to  the residue weight 
limitations forcing a volume reduction. The associated samples were flagged with a "C" 
qualifier. No re-analyses were performed. 

Yvonne M. Jacobv 
Prepared By 

Mav 20. 1996 
r' Date 
7, 



Lockheed Analytical Services 
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 

[Revked 04/05/96] 

B 
C 

D 
E 

F 

H 

Y 

Any constituent that was detected in the associated method blank at a 
concentration was greater than the reporting detection limit (RDL). 

The minimum detectabie activity exceeded the RDL due to the residue weight 
limitations forcing a volume reduction. 

Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only-- Full width half max exceeded the acceptance 
limits. 

Sample analysis performed outside of method-specified maximum holding &e 
requirement. 

Chemical yield exceeded acceptance limits. I .  
* QC data (Le., percent recovery data for laboratory control standard and matrix 

spike; and RPD for replicate analyses) exceeded acceptance h i t s .  
i 

a' 

b' 

The spike recovery andor RPD for matrix spike and duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample 
analyte concentration. 

The RPD cannot be computed because the sample andor duplicate concentration 
was below the MDA. 



k, 'id, 

LOCKHEED ANALYTICAL SERVICES 

Apr 22 1996, 10:35 am 

Login Number: L6871 
Account: 574 IEM, Inc. 

Project: IEM-FILTERS filters for rad analyses 

LOGIN CHAIN OF CUSTODY REPORT (InOl) 

&c mej. .' ' . Laboratory. 
sampte- HUmb at  D a t e  ' . 

L6871-I 
temp 20 
Location : 
Filter 
Filter 
Filter 

L6871-2 
temp 20 
Location: 
Filter 
Filter 
Filter 

L6871-3 
temp 20 
Location: 
F i l t e r  
Filter 
Filter 

L6871-4 
temp 20 . Location: 

. Filter 
Filter 
Filter 

L6871-5 
temD 20 
Locat i o n  : 
Filter 
Filter 
Filter 

L6871-6 
temp 20 
Location: 
Filter 
Filter 
Filter 

F-1 2 6 2  6-MAR-9 2-APR-96 

157 
10 S GR ALP/BETA LAL-0061 Hold:22-SEP-96 
10 S TH-ISOTOPIC LAL-0108 Hold:22-SEP-96 
10 S U-ISOTOPIC LAL-0108 HOld:22-SEP-96 

F-2 2 6-MAR-9 6 ' 2 2-APR-9 6 

157 
10 S GR ALP/BETA LAL-0061 Hold:22-SEP-96 
10 S TH-ISOTOPIC LAL-0108 Hold:22-SEP-96 
10 S U-ISOTOPIC LAL-0108 Hold:22-SEP-96 

F-3 26-MAR-96 22-APR-96 

157 
10 S GR ALP/BETA LAL-0061 H01dz22-SEP-96 
10 S TH-ISOTOPIC LAL-0108 Hold:22-SEP-96 
10 S U-ISOTOPIC LAL-0108 Hold:22-SEP-96 

F-5 26-KAR-96 22-APR-96 

157 
10 S GR =/BETA W - 0 0 6 1  Hold:22-SEP-96 
10 S TH-ISOTOPIC LAL-0108 Hold:22-SEP-96 
10 S U-ISOTOPIC LAL-0108 Hold:22-SEP-96 

F-6 26-HAR-96 22-APR-96 

157 
10 S GR ALP/BETA LAL-0061 Hold:22-SEP-96 
10 S TH-ISOTOPIC LAL-0108 H0ldz22-SEP-96 
10 S U-ISOTOPIC LAL-0108 Hold:22-SEP-96 

F-7 26-MAR-96 22-APR-96 

157 
10 S GR ALP/BETA LAL-0061 Hold:22-SEP-96 
10 S TH-ISOTOPIC LAL-0108G?Old:22-SEP-96 
10 S U-ISOTOPIC LAt-0108 'Hold:22-S€P-96 

1 3 6  -MAY-9 

1 3 6  -MAy-9 

13-MAY-9 6 

13-MAY-96 

1 3 6  -MAY-9 

13 -MAY -9 t 

Page 1 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln01) 

Apr 22 1996, 10:35 am 

Login Number: L6871 
Account: 574 IEM, Inc. 

Project: IPI-FILTERS filters for rad analyses 
Laborat li%i 
SZUlgZhZ:. W P  

L6871-7 F-8 26-MAR-96 22-APR-96 
temp 20 
Location: 157 
Filter 10 S GR ALP/BETA LAL-0061 HOld:22-SEP-96 
Filter 10 S TH-ISOTOPIC LAL-0108 Hold:22-S€P-96 
Filter 10 S U-ISOTOPIC LAL-0108 HOld:22-SEP-96 

L6871-8 F-9 26-MAR-96 22-APR-96 
temp 20 
Location: 157 
Filter 10 S GR ALP/BETA W - 0 0 6 1  Hold:22-SEP-96 
Filter 10 S TH-ISOTOPIC LAL-0108 HOld:22-SEP-96 
Filter 10 S U-ISOTOPIC LAL-0108 Hold:22-SEP-96 

F-IO 26-MAR-96 22-APR-96 ~6871-9 
temp 20 
Location: 157 
Filter 10 S CR =/BETA LAL-0061 Hold:22-SEP-96 
Filter 10 S T€i-ISOTOPIC LAL-0108 Hold:22-SEP-96 
Filter 10 S U-ISOTOPIC LAL-0108 Hold:22-SEP-96 

L6871-10 F-11 26-MAR-46 22-APR-96 
temp 20 . Location: 157 

. Filter 10 S GR =/BETA LAL-0061 Hold:22-SEP-96 
Filter 10 S TH-ISOTOPIC LAL-0108 Hold:22-SEP-96 
Filter 10 S U-ISOTOPIC LAL-0108 Hold:22-SEP-96 

L6871-11 
temp 2 0  

F-12 26-MAR-96 22-APR-96 

Location: 157 ' 
Filter 10 S GR -/BETA LAL-0061 Hold:22-SEP-96 _ _ _ _  - 
Filter 10 S TH-ISOTOPIC LAL-0108 Hold:22-SEP-96 
Filter 10 S U-ISOTOPIC LAL-0108 Hold:22-SEP-96 

L6871-12 F-14 26-MAR-96 22-APR-96 
temp 20 

* Location: 157 
Filter 10 S GR ALP/BETA LAL-0061 Hold:22-SEP-96 
Filter 10 S TH-ISOTOPIC LAL-OlO&,Hold:22-SEP-96 
Filter 10 S U-ISOTOPIC LAL-0108 'Hold:22-SEP-96 

13 -MAY -9 6 

13-MAY-96 

13 -MAY - 9 € 

13 -MAY -4 3 

13 -MAY- 9 

13 -MAY -I 



LOCXHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln01) 

Apr 22 1996, 10:35 am 

Login Number: L6871 
Account: 574 IEM, Inc. 

Project: SEX-FILTERS filters for rad analyses 

temp 20 
Location: 157 
Solidwaste 8 S GAMMA SPEC LAL-0064 Hold:22-SEP-96 

L6871-14 JARI4 
temp 20 
Location: 157 
Solidwaste 8 S GAMMA SPEC LAL-0064 Hold:22-SEP-96 
L6871-15 JARf5 26-MAR-96 

temp 20 
Location: 157 
Solidwaste 8 S GAMMA SPEC LAL-0064 Hold:22-SEP-96 
L6871-I6 REPORT TYPE 22-APR-9 6 

Location: 
Water 1 SG- 
Water 1 S RAD RPT TYPE 2 

22-APR-96 

22-APR-96 

22-APR-96 

13-MAY-46 

13 -MAY -9 6 

13 -MAY-96 

13-MAY -96 

Page 3 

Signature: *A 
Da%e: 7 . n  -?b 



Wiiliard Inc. 
Chain oJCustody 

Client Name: ZE*. \uc. 

Sample No. Cond samplc No. 
G. O D  F -  9 

G- 2 Goob 
F - 3  Goob_ 6-11 
F - 5  Caab F - r Z  
6-4 Goab F-1.f 
F - 7  tabs 

- 
F -10 

F - 6  CCQD 

Report Sent To: 

Commts: 



tjl 

L O C K H E E D  M A R T I N  

Sample Login 
. Login Review Checklist 

The logm review should be conducted by that penon logglng III the samples as well as a peer. Please use ttus checklist to emure 
thac such reviews occur m a urufona basts. Pleve sign and date below to venfy that a logm review has occurred. Thir chekidrst 
should be atfixed to tach login package pnor to distribution. 

. 

For effective logm review, at a &urn, five repo!ts form the logm ptoctss are required. These are the COC (or eqruvdrat). 
the logrn COC report, the sample sumrmry report. the sample rrccivurg checklist. and the iogm quotation. Before beglnnrng 
review. ensure that these five components are ovalable. Jobs wth srogle component sampies. the sample summazy repon my 
be omtted. 

N/A Comment SAMPLE SL.lMAR Y REPORT 

1. Are all sample ID’S conect? 2 L - -  
2. Are all samples present? 

3. Are all matrices Indicated comtly? 

4. Are aIl analyses on the COC logged in for the v 
appropriate samples? - - -  

5.  Are all analyses logged in for the correct container? - \r 
b 
- - 

6. Are samples logged in according to LAS batching 
procedures? - - -  

1. Are the collect, receive, and due dates correct 
for every sample? x - -  

2. Have all appropriate comments been indicated in 
the comment section? - -  

z*, 

SAMPLE RECElVKNG CHECKLIST yEs NIA c-t 

k noted (if applicable)? - - -  
1. Are all discrepancies between the COC and the login 



I 
~ 

. 



Lockheed Anal tical Laboratory 
SAMPLE SUMMAh REPORT (su02) 

IEH, Inc. 

F-1 - 

F-10 

F-11 - 

F-12 -. 

F-14 - 

F-2 - 

F-3 

F-5 

F-6 

F-7 - 

F-8 

F-9 - 

JAR#1 - 
JAR#4 * 

JAR#5 

REPORT TYPE 

L6871- 1 
L6871- 1 
L6871-1 

L6871-9 
L6871-9 
L6871-9 

L6871- 10 
L6871- 10 
L6871-10 

L6871- 1 1 
L6871- 11 
L6871- 1 1 

L6871- 12 
L6871-12 
L687I- 12 

L6871-2 
L687 1-2 
L6871-2 

L6871-3 
L6871-3 
L6871-3 

L6871-4 
L687 1-4 
L6871-4 

L6871-5 
L6871-5 
L6871-5 

L6871-6 
L6871-6 
L6871-6 

L6871-7 
L6871-7 
C6871-7 

L6871-8 
L6871-8 
L6871-8 

L6871-13 

L6871-14 

L6871-15 

L6871- 16 

Filter 
Filter 
Filter 
Fi 1 ter 
Filter 
Fi 1 ter 
Filter 
Filter 
Fi 1 ter 
Filter 
Filter 
Fi 1 ter 
Filter 
Filter 
Filter 
Filter 
Filter 
Fi 1 ter 
Filter 
Filter 
Filter 
Filter 
F i  1 ter 
Filter 
Filter 
FZ1 ter 
Filter 
F i l t e r  
Fi 1 ter 
Filter 
Fi1 ter 
Filter 
Filter 
Filter 
Filter 
Filter 

c .< 

GR ALP BETA LAL- 
TH-IS0 f OPIC LAL- 
U-ISOTOPIC LAL-C 

GR ALP BETA LAL- 
TH-IS0 f OPIC LAL- 
U- I SOTOPI C LAL-C 

GR ALP BETA LAL- 

U-ISOTOPIC LAL-G 

GR ALP/BETA LAL- 
TH-ISOTOPIC LAL- 
U- I SOTOPIC LAL-C 

GR ALP BETA LAL- 

U-ISOTOPIC LAL-C 

TH-IS0 f OPIC LAL- 

TH-IS0 f OPIC LAL- 

GR ALP BETA LAL- 

U-ISOTOPIC LAL-C 
TH-IS0 f OPIC LAL- 

GR ALP BETA LAL- 
TH-IS0 f OPIC LAL- 
U-ISOTOPIC LAL-C 

GR ALP BETA LAL- 

U-ISOTOPIC LAL4 

GR ALP/BETA LAL- 
TH-ISOTOPIC LAL- 
U-ISOTOPIC LAL-( 

TH-IS0 f OPIC LAL- 

GR ALP BETA Ut. 
TH-is0 f OPIC LAL- 
U-ISOTOPIC LAL-; . 

GR‘ALP BETA LAL 

u-ISOTOPIC LAL- 
GR ALP BETA LAL 

TH-IS0 f OPIC LAL 

TH-IS0 f OPIC LA1 
U- I SOTOP IC LAL- 

Solidwaste GAMMA SPEC LAL- 

Solidwaste GAMMA SPEC LAL- 

Solidwaste GAMMA SPEC LAL- 

Water GERMANN 

L /- K I - 3 . )  y.7 v 



b 
Lockheed Anal t i c a l  Laboratory 

IEM, Inc. 
SAMPLE SUMMA K Y REPORT (su02) 

L6871- 16 Water RAD RPT TYPE 2 



t, 

LOCKHEED ANALYTICAL SERVICES 
ir 

RADIOCHEMISTRY DATA REPORT 

Project Namer IEM-FILTERS 
Project Deac: filter. for rad analyaea 

Account Name: IEMr InC. 

client Sample X D t  F-1 
D8te Collected: 26-HAR-96 
Matrix: Filter 

Login Number: L6871 
Date Received: 22-APR-96 

Cross Alphhr 
Cross Beta 
Th-228 
Th-230 
lh-232 
u-253/1 
u-us  
U-236 

UL-0061 WCf 11.6 
UL-0061 36345 655. 
LAL-0108 36366 0.08 
UL-01011 36516 0.75 
UL-0108 36346 0.16 
LAL-0108 %%I 2.91 
LAL-0108 -7 0.23 
UL-0108 36%7 19.6 

8.7 12. C FwSnp 
40.  11. C PciIMp 
0.29 0.51 pci/snp 
0.2S 0.16 Pcllsnp 
0.13 0.13 pci/snp 
0.C3 0.12 PCftUrp 
0.12 0.088 Pcifurp 
t .b 0.12 Pcirurp 

07-MY-% M 7 l - 1  
07-MI-% L W l - 1  
07-MY-% 1687l-1 
O I - M Y - %  lbB7l-1 
07-MY-% L687l-1 
07-MY-% LU7l-1 
07-MY -96 L W l - 1  
OT-MAV'-% L6871-1 

Page 1 



k, 

UCKHEED ANALYTICAL SERVICES 
LADIOCHEMISTRY DATA REPORT 
Lccount Names IEX, Xnc. 
'roject Namet IEM-?ILTERS 
'reject Denc: f i l t a r r  for rad anaiynen 

:ltent Sample ID:  P-2 
)ate Collected: 26-MAR-96 
(a t r fx  t Filter 

Login Number: L6871 
Date Received: 22-APR-96 

Crors Alpha 
Cross Beta 
Th-228 
Th-230 
Th-232 
V - 2 3 3 l C  
u-23s 
U-238 

UL-0061 36345 28. 12. 13. C 
LAL-0061 36365 31.7 8.5 11. C 
UL-01od 36366 0.03 0.25 0.57 
UL-Olod 56316 0.76 0.24 0.15 
UL.0108 36x6 0.15 0.11 0.12 
CAL-0108 B? 0.83 0.25 0.15 
Ul-0108 36u7 0.020 0.052 0.054 
LAL-0108 M317 1 .a 0.28 0.11 

07-MY-% L687l-2 
07-HAY-% L6871-2 
07-IUY -% LhUll-2 
07-MY-% L68t l -2  
07-IUY -% LhUTl-2 
07-)(AI-% L6871-2 
07-HAY-% L68Tl-2 
07-IUY-96 L4871-2 



L 
4 * OCKHEED ANALYTIC' SERVICES 
LADIOCHEMISTRY DATA REPORT 
.ccount Name8 XEX, Xnc. 
lroject Namer IEH-FILTERS 
'roject De8c: filter. f O t  rad analyrer 

:l;Lent 'sample ID: F-3 
)ate Collected: 26-MAR-96 
f r t r i x :  Filter 

Login Number: L6871 
Date Received: 22-APR-96 

... 
. .  

Grass AIM8 
C m s  Bets 
Th-228 
Th-230 
lh-232 
U-tSSIL 
U - U S  
U-231 

U L - o w 1  3634s 12.4 8.9 12. C 
LAl-ow1 36345 22.6 7.7 11. C 
UL-0108 36% 0.15 0.23 0.31 
UL-0101) 56346 0.57 0.19 0.096 
UL-0101 36w 0.19 0.11 0.086 
1AL-0101) 56517 0.96 0.26 0.11 
LAL-0108 36317 0.141 0.097 0.088 
LAL-0108 56547 0.82 0.22 0.11 

07-MY-% 
07-MI-% 
O f - M Y - %  
07-MY -% 
07-KAY-96 
07-KAY-% 
07-HAY-% 
07-HAY-96 

1an-3 
L e n - 3  
LMn-3 
16871 -5 
L u n - 3  
L6an  -3 
L66H-3 
L a 7 1  -5 

P09r 3 



11 ' OCKHEED ANALYTICAL SERVICES 
WIOCHEMISTRY DATA REPORT 
Lccount Name8 IEH, Inc. 
'toject Namcr IEM-FILTtRS 
rroject Deac: f i lters for rad analymem 

:lien+ Sample ID: P-5 
>ate Collected: 26-1UR-96 
4atrix r Filter 

Login Number: L6871 
Date Received: 22-APR-96 

Gr-8 
E m 8  Bet8 
Th-228 
th-230 
Th-232 
u-233/4 
U-235 
U-238 

UL-0061 36x5  
UL-0061 36345 
LAL-0108 36346 
Ul-OlW M546 
LAL-OlC43 ?a46 
Ut-0108 36347 
UL-OlC43 36347 
1AL-0108 ?&47 

55. 16. 15. 
769. c6. 11. 
0.08 0.22 0.31 
0.77 0.23 0.14 
0.29 0.13 0.M2 
7.49 0.78 0.16 
1.11 0.27 0.098 
50.2 3.1 0.098 

07-MUI-96 Lbdn-4 
O?-K4Y-?6 16871-4 
07-MY-% L687l-4 
07-MY-% 168714 
07-MY-% L6871-4 
O I - M Y - %  16871-4 
07-MY-% lM71-4 
O I - M Y - %  L6671-4 

Page C 



-- 

1 * OCKHEED ANALYTICAL SERVICES 
ADIOCHEMISTRY DATA REPORT 
.ccount N a m e :  XEX, Inc. 
Oroject Name: IEX-FILTERS 
broject Derc: filters for tad analyeer 

: l fent  Sample ID: P-6 
rate Collected: 26-MAR-96 
Satr fx  : Filter 

Login Number: L6871 
Date Received: 22-APR-36 

GP-S ALph8 
Cross Bet8 
Th-228 
Th-230 
lh-232 
u-235/4 
u-235 
U-238 

UL*oo61 56355 108. 
LAL-0061 36%5 169. 
UL-0108 36344 0.15 
LAL-0108 36366 0.71 
U L - 0 1 0 8  sa44 0.24 
UL-0108  3Tooo 2.28 
UL-0108 57009 0.31 
LAL-0108 37003 9.78 

22. 
16. 
0.27 
0.23 ' 

0.14 
0.62 
0.16 
0.95 

07-MY-% - L6b7l-5 
07-KAY-96 LUH-5 
07-MY-% L6871-5 
07-KAY-% L687l-5 
07-MAY-% L687l-5 
16-MY-% L68f l -5  
16-MY*% LU7l -5  
16-MY-% L687l-5 

Pnge 5 



-J OC'EED ANALYTICAL SERVICES 
UU)IOCHEMISTRY DATA REPORT 
iccount Name2 IEM, Inc. 
Froject Name i rmf-rrmm 
?roject Desc: flltets for rad analyeea 

3 i e n t  sample I D :  F-7 
>ate Collected: 26-MAR-96 
%atri x : Fi l ter  

Login Number: L6871 
D a t e  Received: 22-APR-96 

cross A L * ~  
cross ectr 
Th-228 ' 

fh-230 
Th-232 
u-23314 
U-US 
U-238 

lAL-owl  
UL-0061 
LAL-0108 
LAL-0108 
LAL-0108 
LAL-0108 
LAL-0108 
LAL-0108 

20. 10. 12. C 
26 .a 8.0 11. C 
0.03 0.23 0 . S  
0.70 0.23 0.16 
0.25 0.14 0.12 
0.97 0.23 0.12 
0.209 0.10 0.074 
1 .oc 0.23 0.090 

OI-MY-% 
07-MAY-% 
0 7- M Y -  % 
07-MY-% 
07-MAY-% 
16-MY-% 
16-KAY-% 
16-KAY-% 

L687l-6 
L6871-6 
L M n - 6  
L687l-6 
L68?l-6 
1687l-b 
16671-6 
16611-6 



4 'OCKHEED ANALYTICM SERVICES 
ADIOCXEMISTRY DATA REPORT 
,ccount Hamer I=. Inc. 
Btoject Hamet IEM-FILTERS 
'roject Derc: filter8 for rad analyse8 

X i a n t  Sample IO: F-8 
)ate collected: 26-MAR-96 
Jatr i x  : Filter 

Login Number: L6871 
Data Received: 22-APR-96 

truss Alpha 
Grass Beta 
Th-228 
Th-230 
Th-232 
u-253/c u-us 
U-238 

UL-0061 
UL-0061 
UL-0108 
UL-0108 
LAL-0108 
UL-0108 
LAL-0108 
UL.0108 

363bS 9.0 8.9 14. C 
W 5  23.b 7.1 11. C 
36346 0.14 0.21 0.33 
56316 0.65 0.22 0.12 
36546 0.17 0.11 0.083 
36347 0.98 0.26 0.13 
?A341 0.1'10 0.093 0.098 
36347 1.01 0.26 0.11 

07-WAY-% L6dt l -?  
07-MY-% LWl-7 
07-MY-% La71 -7 
07-UT-% LU7l-7 

Of-MAY-% LUtl-7 
07-)L4'1-% LU7l-7 
O f - M Y - %  Lull-7 

07-MY-% 16871-7 



a, 
J OCKHEED ANALYTICAL SERVICES 

._ 
il 

XADIOCHEMISTRY DATA REPORT 
iccount Namer IEX, InC. 
?roject N i m e S  XEH-FILTERS 
Project DeeC: f i l ter8 for rad analyse8 

X i e n t  Sample ID: P-9 
Date Collected: 26-HAR-96 
3atrix: Fi1t.r 

Login Number: L6871 
Date Received: 22-APR-96 

... .. . . . . . tw 

Cross Alpha 
Gr-8 Beta 
lh-228 
Th-230 
th-232 
U - 2 3 3 i C  
u-235 
u - u 8  

UL-0061 
U L - W l  
LAL-0108 
LAL-0108 
UL-0108 
LA1 -0108 
U L - Q l o a  
LAL -0108 

36365 25. 12. 1s. C pCf/rrp 
M U S  29.5 6.1 11. C pCf/scrp 
3 6 M  0.25 0.24 0.50 Pcmw 
36x6 0.69 0.26 0.15 Pcj/=v 
36556 0.26 0.15 0.13 pCf1-P sbut 1.12 0.27 0.13 pctiuqr 
36347 0.25 0.13 0.095 pCi/mp 
36347 1 .os 0.26 0.13 Pcilsnp 

07-MY-% 
07-MY-% 
07-MY-% 
07-MY-% 
07-MY-% 
07-MY - 94 
07-MY -% 
07-MY-% 

L M 7 1 - I  
M t l - 8  
16871-8 
L a 7 1  -6 
L M 7 l - 8  
L6671-8 
L M T t - 8  
L u l l - 8  

Page 8 



LJ 
OCKHEED ANALYTICAL SERVICES 

WIOCHEMISTRY DATA REPORT 
Lccount Name: IEX? Inc. 
Jroject Namet ItM-FILTERS 
'reject D e 8 C :  filter8 for  rad analyses 

2lFent sample ID: P-10 
>ate collected: 26-WAR-96 
3 a t r i x :  Filter 

Login Numberr L6871 
Date Received: 22-APR-96 

UL-0061 
LM-0061 
UL-0106 
UL-0108 
UL-0104 
LAL-0104 
UL-0108 
UL-0108 

3636s 18. 
MSLS 18.3 
3634 0.43 
36516 0.S6 
563Lb 0.22 
36517 0.86 
36517 0.071 
34347 0.88 

10. 13. C Pcvw 
7.6 11. C mruap 
0.31 0.37 Fwmp 
0.25 0.22 PcirMp 
0.15 0.14 Pcironp 
0.26 0.12 Pct/Mp 
0.069 0.072 Pcilsnp 
0.26 0.13 Pci/Mp 

07-MY-% 
O f - I U Y  -% 
07-KAV-96 
07-NAY -% 
07-MAY-96 
0 7-MAY -96 
OT-IUY-% 
07-N4V-% 

LMn -9 
L687l-9 
16871 -9 
LblMI-9 
La71 -9 
16871-9 
L667l-9 
16811-9 



L, 

LOCKHEED ANALYTICM SERVICES 
L J  

RADIOCHEMISTRY DATA RXPORT 
Account Name: IEH, InC. 
Project Name: IEH-PILTZRS 
Project Desc: filter. for rad analymes 

Client Sample ID: F-11 
Date Collectedr 26-MAR-96 
x 8 t r f x :  Filter 

Login Number: L6871 
D a t e  Received: 22-APR-96 

Gross Alpha 
Gross Beta 
Th-228 
fh-230 
Th-232 
u-235/4 
U-US 
u-238 

UL-0061 36345 
W-Wl 36345 
1Al-0108 36356 
UL-0108 36556 
LAL-0108 56356 
Ul-0108 36%7 
Ul-0108 36fc7 
UL-Olm 36347 

20. 11. 15. C pcf/urp 
=.a 1.4 11. c Pci/Mp 
0.20 0.38 0.52 PcVMp 
0.72 0.31 0.26 Pcflurp 
0.26 0.20 0.20 pctlurp 
O.S7 0.20 0.14 pci/sw 
0.002 0.0% 0.081 PCWW 
1.02 0.25 0.11 pel/sop 

07-MY-% 1667l-10 
07-MY-% 16811-10 
07-MY-% L6671-10 
07-IUY-96 16871-10 
07-)(AY-% 161111-10 

07-MY*% L687l-10 
07-MY -% 16871-10 

07-MI-% ian-io 

I 

Page 10 
I 



LJ 
L/ 

.J OChZEED ANALYTZC'. SERVICES 
UU)IOCHEMISTRY DATA REPORT 
iccount Nawr IEM, Inc. 
'roject Name2 IEH-FILTERS 
'roject Desc: f i l t er .  for rad analyses 

X l e n t  sample ID: F-12 
38te Collected: 26-MAR-96 
latrix I Fi l ter  

Login Number: L68fl 
Date Received: 22-APR-96 

CrOSS A t p h 8  
Cross Beta 
lh-228 
lh-230 
Th-232 
U - U 3 / 4  
u-235 
U-238 

UL-0061 
W-0061 
La-0108 
UL-0108 
LAL-0108 
UL-0108 
UL-0108 
UL-0108 

36.365 74. 
36325 48.2 
wL6 0.21 
36366 0.05 
36u6 0.23 
56517 0.68 
36347 0.055 
36567 0.85 

19. 14. C 
9.4 11. C 
0.27 0 -36 
0.26 0.17 
0. 14 0.15 
0.24 0.14 
0.060 0.090 
0.24 0.13 

07-MY-% 
07-MY -% 
07-wr-96 
O f - ) U Y  -% 
07-MY-% 
O%WY -% 
07-MY-% 
O t - u k Y  -% 

L6871- 11 
L687l-11 
1667l- 1 t 
16Un-11 
16871 - 11 
LMI I -11  
16871 - 11 
L 6 m - 1 1  



L 
LOCKHEED AN'LYTICAL SERVICES 

ij 

RADIOCHEMISTRY DATA REPORT 
Account Name: It% Inc. 
Project Name: I=-FILTERS 
Project Derc: filter. for rnd analysem 

Client Sample ID1 F-14 
Date Collected: 26-UAR-96 
Hatrixr Filter 

Login Number: L6871 
Date Received: 22-APR-96 

Gross Alpha 
GrW8 B t t r  
Th-221 
lh-230 
Th-232 
u-233/4 
V-235 
U-238 

UL-0061 365(5 
LAL-0061 3631s 
UL-0108 36556 
LAL-0108 56516 
U L - 0 1 0 8  36356 
U - 0 1 0 8  57009 
UL-0108 S T 0 0 9  
UL-Dl08 sm 

11.6 9.6 14. C 
2s .9 t.? If. C 
-0.05 0.29 0 .u 
0.63 0.25 0.19 
0.18 0.14 0.15 
0.w 0.25 0.16 
0.138 0.092 0.085 
0.66 0.20 0.12 

07-MY -% 
07-MY-% 
07-MY -96 
07-MY-% 

t 6-CUY -% 
OI-M~-% 

t6-u~r-96 
16-wr-96 

LM71-12 
1m71 -1 2 
LM7l -12  
LM71-12 
La71 - 12 
16671-12 
16671-12 
16871 -12 



L 

r UCKHEED ANALYTICiU SERVXCES 
2ADIOCHpIISTRY DATA REPORT 
Account H m :  IZH, Inc. 
Project N m t  IEH-FILTERS 
Project Desc: filter6 for rad analyse6 

Client sample ID: JAW1 
Date Collected: 26-HAR-96 
Matrix : SolidWa8te 

Login Numberr L6871 
Date Receivsdt 22-APR-96 

k 4 Z b  
Bf-214 
co-57 
co-60 
cs-134 
cs- 137 
K-40 
Pb-212 
Pb-214 
fh-234 
ll-ZO8 
u- 23s (CCIW) 

-2.2 5.6 
8.7 4.1 

- 1.24 0.69 
-0.23 0.68 
-0.6 I .3 
6. 23. 
0.9 2.3 
4.b 3.0 
-2. 13. 
0.1 I .9 
-0.3 5.8 

-0.39 0.21 

9.7 
4.7 
0.93 
2.6 
2.2 
2.4 
32. 
3.0 
4.0 
29. 
2.6 
a. 1 

03 -MY -% 
03-MY-% 
03-MAY-96 
03-MY -% 
03.MAY-96. 
03-Mt-% 
03-MY-% 
03-MY-% 
03-MY-% 
03-MY-% 
03-MY-% 
03-MY-% 

W?l-13 
1071-13 
16871-13 can-1s 
L07l-13 
107l-13 
1071-13 

10?1- 13 

4 
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1 'OCKHEED ANALYTICAL SERVICES 

W 

LADIOCHMISTRY DATA REPORT 
.ccount Namot I'LW, Inc. 
project Name: IEY-FILTERS 
'rojmct ~erct filters f o r  rad analyses  

: l i cn t  sample I D :  J W 4  
late collected: 26-WAR-36 
(atr ix : SolidWastm 

Login Number: 26871 
Date Received: 22-APR-96 

k-U8 
Bf-214 
CO-5'7 
Ca-60 
c8-134 
Ct-137 
K-LO 
Pb-212 
Pb-214 
Th-234 
TI-208 
U-zS5CGAIuA) 

U L -  0066 
LAL-0064 
UL-0064 
L A L - o w  
UL-0064 
L A L - 0 0 6 4  
LAL-0066 
LAL-@% 
LAL.0064 
LAL-0064 
UL-006r, 
UL-0064 

1. 4.1 7.0 Pcilurp 
3.1 2.7 3.4 pel/wnp 
-0.09 0.51 0 . u  Wf/rrrp 
-0 .n  0.37 1 .u W/MP 
0.17 0.61 1.3 Pcf/srrp 
-0.50 0.81 1.5 pCf /Mp 
0 16. 24. Pcl/rrrp 
1. 2.0 2.8 Pci/snp 
-0.5 2.1 3 .4 WIMP 
-2. 16. a. Si/- 
0,s 'I .3 1 .I 
0.3 5.4 7.6 

os-MY -96 
03-MY-% 
03-MY-% 
OS-UY-% 
03-MAY-96 
03-MY-% 
03-MY-% 
03-HAY-% 
OS-MY-% 
03-MAY-% 
03-MY*% 
03-MY-% 

L W l - 1 4  
L687l-14 
La71 * 14 
Wn-tL 
LM7l-14 
LM71-14 
LhNl-14 
l M 7 l - 1 4  
L687l-14 
L6D71-14 
L66Tl-14 
L6Wt-14 
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LOCKHEED ANALYTICAL SERVICES 
RADIOCHEMISTRY DATA REPORT 
Account N a m e ;  12% Inc. 
Project Nan188 Itn-?lLTSRS 
Project Dew: filterr for rad analyses 

Client Sample 101 J#S 
Date Collected: 26-MAR-96 
Hatr ix : SolidWamts 

Login Numbert L6871 
Date Received% 22-APR-96 

Ae-228 
Bi-211 
CO-57 
co-60 
C a - W  
cr- 137 
K-&O 
Pb-212 
Pb-214 
T h - 2 3  
ft-208 
u-235cwr+ui 

-0.3 4 .0 
9.b 3.3 
0.3s 0 3 1  
-0.42 0.52 
-0.08 0.65 
-0.36 0.85 
0 15. 
-0.4 2.0 
5.7 2.4 
-a. 36. 
0.5 1.3 
-5.8 3.9 

7.1 
3 .I 
0.84 
1.8 
1.4 
1.5 
23. 
2 .a 
3.2 a* 
1 .a 
7.5 

05-MY-% 
05-I(AY-% 
03-WY-% 
03-I(AY-% 
03-WY-% 
03-MY-% 
0 5 - M Y - %  
05-MY-% 
03-MY-% 
OS-lUY-% 
03-MY=% 
03-MY-% 

16871-1s 
Lam-15 
16d71- 15 
lM7l-15 
16871-15 
L687l-15 
16871 01 5 
L68fl-15 
lh87l-15 
16871 - 15 
L6871-15 
L6871-15 

PaQe 15 
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OCKHEED ANALYTICAL SERVZCES 

J-.238 

.I :233/4 

U - 2 3 b  . 

Y,  - 
IS DATA SUMMARY 

36347 07-MY-% S I  LV M1-2 MUnCSl 5.24 0.354 5.39 0.269 pCi/inr, 97.0 80-120 

37009 16-MY-% SR.AU CS All-1 3TDopLCS1 5.20 6.356 5.40 0.270 pC\/m 96.0 80-120 

37009 16-MAY-% SR,AU CS All-1 37009LCS1 5.46 0 3 %  5.39- 0.269 pcllsffp 101 80-120 

>gin/SDG Number: L6871 

I ;"" 

C 
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02 ZL 261'0 */ls SLL'O U9'0 6WO 791'0 Z-LLWl 24 Pl-LlV A1 &S %-AW-LO 9959s or2:41 

02 fSL LQ'O -llH flz-0 102'0 sst-0 0920'0 Z-11a91 2-i 9L-LlV A1 US 96-Am-LO 975% OZZ-ijl 
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SAMPLING OF PARTICULATE EMISSIONS 

FROM FILTERED EXHAUST SYSTEMS 

INVOLVED WITH THE SMELTING OF 

PYROCHLORE IN THE PRODUCTION OF FERROCOLUMBIUM 
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Attachment'7.1 .' 

Instrument Serlal Appllcatlon 
1.0. No. 

w - 010 M 91558 Air flow & Pressures 

W-015 M 92069 Air flow & Pressures 

W-030 NIA Temperatures 

Ofice plate - I" dia. NIA Air flaws 

Job No. IER - 14058 INSTRUMENTATION CALIBRATION FORM 

Dates Call bratlon Call brated Remarks .I 

used Date Accutacy 

3/11 -3126/96 7mm +I- 2% of reading Used for orfice plate differential 

3/11 -3l26m 1 I1 7/96 +I- 2% of remdina Used for velocity measurement during samples 

3/11 -3/26/96 mf96 
Also for barometric pressure readings 

Used for wet bulb and dry bulb temperature readings +I- 1 dw. F. 
taken at the orfm plate. 

3R5-3mI96 3l21196 +I- 5 % Used to measure air flow velocity 

WILLIARDINC. NEBBCERT. - 2635 
Form - EC4OI I Page I of 
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