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SAMPLING AND ANALYSIS PLAN FOR 
STORAGE S I U S  1, 2, AND 3 

1.0 INTRODUCTION 

This plan covers the provisions for the samp1,ng and analysis 
of materials contained in three concrete silos located in the 
Waste Storage Area at the U.S. Department of Energy's (DOE'S) 
Feed Materials Production Center (FMPC). These storage silos 
have been used to store waste raffinate slurries (K-65 

residues) and waste calcined raffinate powder (metal oxides) 
since 1952. Previous studies have been conducted on the K-65 
residues in Silos 1 and 2. These studies have produced 
results with some variability, indicating that the residues 
are not a totally homogeneous material. Because of the 
variability in the analytical results, the data from previous 
sampling and analysis studies are not complete enough to 
adequately characterize the K-65 residues for purposes of 
evaluating remedial actions. Previous analyses conducted on 
the metal oxides in Silo 3 are likewise not sufficiently 
documented to adequately characterize those materials. 

1.1 PURPOSE 

The purpose of this Sampling and Analysis Plan is to define a 
statistically sound sampling and analysis approach to 
characterize the residue materials in Silos 1, 2, and 3.. The 
plan will: 

0 Develop an efficient and safe method for collecting 
samples from the three silos; 

0 Specify analyses of the samples that will provide 
sufficient data to characterize the waste materials 
and evaluate final disposition options; 

Specify methods to ensure protection of the public 
and the environment; and 

0 
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0 Specify controls to ensure the quality of the data 
resulting from laboratory analyses and physical 
tests, as well as controls to satisfy environmental 
protection requirements. 

1.2 SCOPE 

The sampling, analysis, and testing of materials contained in 
Storage Silos 1, 2, and 3 are required to obtain accurate 
chemical, radiological, and physical characteristics to 
support the assessment of alternatives f o r  final disposition 
of the material. The work scope to accomplish this objective 
involves the furnishing of all necessary facilities, labor, 
technical and professional services, supervision, equipment, 
materials, and supplies to conduct the full scope of the 
sampling, analysis, and testing tasks. 

This Sampling and Analysis Plan summarizes the technical 
approach to be used in completing the required tasks. 
Detailed methodological procedures for conducting the tasks 
have also been prepared and are submitted as Section 2.0 of 
the Implementation Plan. A listing of these procedures is 
provided in Table 1-1. Procedure K6501 provides a sequential 
overview of the sampling and analysis procedural 
requirements. 
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TABLE 1-1. 
K-65 SAMPLING PROCEDURES 

K6501 
K6502 
K6503 

K6504 
K6505 
K6506 

K6507 
K6508 
K6509 
K6510 
K6511 
K6512 
K6513 
K6514 
K6515 
K6516 
K6517 
K6518 
K6519 
K6520 

K6521 

K6522 
K6523 
K6524 
K6525 

K6526 

K6527 

K6528 
K6529 

Sampling Operation Sequence 
Location and Marking of Sampling Points 
Receipt, Preparation, and Setup of Sampling 
Equipment 
Setup and Positioning of the Crane 
Removal of Manhole Flanges 
Silo Sampling Mock Run Using Vibra Corer 
Equipment 
Taking of Samples Using Vibra Corer Equipment 
Replacement of Flanges on Silo Access Ports 
Transport of Vibra Corer Sampling Device 
Operation Procedures for Radon Removal System. 
Initial On-site Core Handling and Inspection 
Visual Observation 
Video Recording 
Radiological Screening 
Sectioning and Packaging of Sample Cores 
Decontamination of Sampling Equipment 
Long-term Storage of Archive Samples 
Shipment to Off-site Laboratories 
Off-site Preparation of Samples for Analysis 
Analysis of Sample Extract for Inorganic 
Constituents 
Analysis of Samples and Extracts for Organic 
Constituents 
Isotopic Assays of Samples 
Radioactive Waste Handling 
Abnormal Occurrences 
Shipment of IT Excess Residue and Samples 
Analyzed Back to WMCO 
Procedure to be Followed by WMCO Personnel for 
Receiving Excess Residue and Samples from K-65 
Silos sent by IT Bear Creek Laboratory 
Determination of Engineering Properties of 
Samples 
Isotopic Assays of Samples 
Analysis of Samples for EP Toxicity Testing 
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2.0 SITE HISTORY 

The three silos to be sampled are located west of the 
Production Area within the plant security fence as shown in 
Figure 2-1. The two reinforced concrete K-65 silos were 
constructed in 1951 and 1952. The silos are cylindrical, 36 
feet high (26 feet and 8 inches at the dome well) and 80 feet 
in diameter, and are covered with a concrete dome. 

The K-65 silos (Silos 1 and 2) are used for the storage of 
radium-bearing residues formed as by-products of uranium ore 
processing. The K-65 silos received the waste residues 
primarily between 1952 and 1958. The sources include slurry 
from the FMPC; 25,000 drums from a plant in St. Louis, 
Missouri; and 6000 drums from Niagara Falls, New York. The 
K-65 silos also received a small quantity of soil excavated 
from a drum-handling area previously located to the east of, 
and adjacent to, S i l o  3. 

I 

The FMPC slurry was reported to contain an average 
concentration of radium of 311 mg per ton: the St. Louis 
drums, an average radium concentration of 500 mg per ton; 
and the New York drums, an average radium concentration of 
624 mg per ton. Based on these values, it is estimated that 
the K-65 silos may contain as much as a combined total of 4.6 
kg, or approximately 4600 Ci, of radium. This value differs 
from previous estimates of between 1.6 and 1.7 kg of radium 
in the si1os.l The silos are also estimated to contain 
11,200 kg of uranium. Radon flux measurements made in 1984 

lflFeasibility Investigation for Control of Radon 
Emission from the K-65 Silos,I1 WMCO, July 10, 1987, Section 
2.2.2. 
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at various locations on the dome exterior ranged from 13 
pCi/m2/sec to greater than 3 X 107 pCi/m2/sec. 

Table 2-1 provides analytical results from three previous 
sampling efforts of the raffinate slurry. These results were 
provided by Westinghouse Materials Company of Ohio (WMCO) for 
use in developing this Sampling and Analysis Plan. A 
comparison of the three sets of results indicates some degree 
of nonhomogeneity and uncertainty regarding the 
characteristics of the silo contents. Table 2-2 provides 
elemental characterization data of the K-65 waste. 

Approximately 40 percent of the waste is composed of 
silicates. Other constituents comprising 1 percent or more 
of the waste include calcium, iron, magnesium, and lead. No 
data are available regarding organic constituents. 

The materials in the K-65 silos have continuously generated 
radon gas. The gas accumulates under the silo dome, where it 
decays or escapes to the environment. The silos exchange gas 
with the surrounding atmosphere by diffusion through the 
concrete and release through existing cracks in the concrete. 
Gamma exposure rates were measured near the storage silos in 
1986 and 1987 by Weston and WMCO, respectively. The results 
show a radiation field from Silos 1 and 2. More detail on 
the strength of the field can be found in the Addendum No. 2 
to the Remedial Investigation/Feasibility Study (RI/FS) 
Health and Safety Plan (Revision 3), dated June 6, 1988. 
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Table 2-1. C b r a c f e r i s t i c s  of  ‘ the  K-65 Residues Stored in 
S i l o s  1 and 2 a t  the WW, Femald,  Ohio 

Reoorted Vzlues 
CWacCler Fstic L i t t ”  NLOb Vit roc  

Dry wt, kg ( t o n s )  0 8.79~10~ (9690) 1 .59x106 
Estimated volume, m3 ( f t3)  - 5,522 (195,000) 3,155 
Densi ty ,  kg/m3 (lb/ft3) 0 1,179 
Uranium, ppm 1 ,800-3,200 600 2,110 
Lead, ppm 60,000-70,000 48,000-52,000 94 , 900 
Radium, ppb 280-360 200 300 
B a r i u m ,  ppm ) SO , 000 - 45,300 

Iron, ppm 
Cold, ppm 
Platinum, gCm 
Palladium, pom 

13,000- 18,000 - 0 

65-78 <40-60 - 
0.9-1.4 - - 
13-18 - - 

S i l v e r ,  ppm 

Copper, Gck 
Cobalt, pcm 

18 <20 . - 
5OO-aOO 400-600 - 
7 ,600-2,000 1,500-2,000 - 

’Source: L i t t ,  1974. 
bSourcs : 
‘Source: V i k o  Corp., 1952. 

NLO, Inc.  , and Battelle Columbus Labora tor ies ,  1980. 
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7" Date: 

Table 2-2. Elemental Characterization of the FMPC K-65 lacesa 
September 1970 

Weight 
Constituent Percentage (Metric T o n s )  

Metals : 
At3 
AI. 
As 
Au 
B 
Ba 
Be 
Bi 
ca 
Cd 
c1 
co 
Cr 
cu 
E 
Fe 
Hg . 
La 
M% 
Mn 
HO 
Na 
Ni 
Pb 
PO4 
Sb 
Se 
S io2 
Sn 
SO4 Ti 
V 
Zn 
Zr 

<0.002 
c0.875 
<0.03 
<0.005 
0.015 
0.07 
ND* 
ND* 
3.89 
ND' 
No data 
0.175 
0.012 
0.05 
No data 
1.2 
ND" 
0.089 
1.2s 
0.02 
0.02 
0.7 
0.22s 
5.1 
ND* 
ND* 
No data 
40.76 
0.008 
No data 
0.07 
0.021 
ND* 
0.02 

.. 

0.176 
77 
2.64 
0.44 
1.32 
6 .16  - - 
342 - - 
15.4 
1.06 
4 .4  

105.6 - 
7.83 

1.76 
1.76 
6 1 . 6  
19.8 
448.8 

' 110 

- - - 
3,587 
0.7 

6 . 1 6  
1 .8S 

1.76 

- 

- 
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Weight 
Constituent Percentage (Metric Tons) 

Rare Earths: 
DY 
Er 
Eu 
Gd 
Ho 
Lu 
Sm 
Tb 
Tm 
Y 
yb 

0.003 
ND" 
ND* 

0.004 
<0.0015 
ND* 

0.0048 
ND* 

<O .0008 
0.004 
0.0006 

0.26 

- 
0.35 
0.13 

0.42 
0 

0 

0.07 
0.35 
0 .OS 

'Percentage and weight are based on sample analysis and do not account f o r  
tota l  reponed amount (8800 metric tons)  of K-65 residues. 

*?JD = not detacted. 0 
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As early as 1956, external deterioration of the K-65 silos 
was observed. By 1963, large areas of concrete spalling 
occurred, exposing reinforcing wires which corroded and 
cracked. In 1964, an asphaltic sealant was applied to the 
external walls, and an earthen embankment was constructed 
around the silos to counterbalance the internal load and to 
reduce direct radiation from the residues in the silos. A 
structural evaluation of the silos (Camargo, 1985) concluded 
that the base slabs and walls are structurally stable under 
existing static loads and have a life expectancy of 5 to 10 
years. The centermost 20- foot diameter portion of the dome 
was determined to be structurally unsound for any load 
greater than the existing static dead load, and there is no 
assigned life expectancy. Severe dome cracks have a high 
probability of eventually occurring due to weathering 
processes and may lead to partial dome collapse. 

Several interim stabilization projects have recently been 
implemented at the K-65 silos. A radon removal system has 
been installed to reduce radon gas levels in the dome during 
recent and future remediation activities. The center dome 
portion has been covered with a 30-foot diameter plywood cap 
to provide secondary containment in the event of collapse of 
this section. The exterior dome surfaces have also been 
coated with rigid foam to provide weather protection and 
insulation. A typical cross section of the silos showing 
their anticipated condition prior to sampling is presented in 
Figure 2-2. 



Y 
V 

a 
z 
W 

c 

(" 

Revision: 4 
Section: 1:0 
Subsection:* 2 

Page 8 of 10 
Date: 8 / 8 8  

Y c 
Y 
L u z 
0 u 

4 
d z a 
r 



Revision: 4 
Section: 1:0 
Subsection: 2 

8\88 Date: 
Page 9 of 10 

Silos 3 and 4 were constructed in mid-1952 and were designed 
to receive dry materials only. The waste raffinate slurries 
from refinery operations were dewatered in an evaporator and 
spray calcined to produce a dry waste form, The waste was 
blown into Silo 3 under pressure. 

Silo 3 contains approximately 5100 cubic yards of calcined 
residues, Silo 3 is estimated to contain 18,000 kg of 
uranium, 15 Ci of radium, and an unknown quantity of 
thorium-230. Table 2-3 lists the elemental constituents from 
S i l o  3. 



~~ 

Constituent S i l o  3 (metric ton) 

He ta ls  : 
' Ag 

Al 
Au 
B 
Ba 
co 
C r  
cu 
Fe 
Hg 
Mn 
Mo 
Na 
Ni 
Pb 

Sb 

Sn 

P O 4  

si02 . 

SO4 Ti 
V 

Rare Earths:  
. DY 
GI 
Ho 
Sm 
Tm 
Y 
Yb 

<O .07 
98.67 
<O. 14 
0.70 
0.70 
8.81 
1.76 
8.81 
225.52 
229.52 
17.27 
2.11 
133.90 
22.90 
8.81 
683.62 
(0.53 
461.62 
1.41 
692.08 
2.11 
3.52 

<o. 1 1  
<0.21 
<o. 1 1  
<0.21 
<0.07 
0.28 
0.14 

Ref: NLO, 1985 
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3 . 0  SAMPLING RATIONALE 

The objective of the overall silo sampling program is to 
adequately characterize the radiological and chemical 
composition of the silo contents to allow for the 
development and evaluation of alternative actions for the 
long-term disposition of the materials. As such, it is not 
only important to quantify the mean concentration of each 
contaminant of concern for comparison to regulatory 
standards, but also to determine the spatial variability of 
the concentrations and the degree of confidence in any 
resultant conclusions. 

3.1 STATISTICAL BASIS FOR SAMPLING STRATEGY 

Two approaches can be postulated for the statistical design 
of the silo sampling and analysis program. The first 
approach, referred to as procedure SW-846, is the statistical 
method recommended by the U . S .  Environmental Protection 
Agency (EPA) for the determination of whether a solid waste. 
is or is not hazardous in relation to regulatory threshold 
values. In particular, the upper limit of an 80 percent 
confidence interval for the population mean of a contaminant 
concentration is used to determine whether the contaminant 
exceeds the respective regulatory threshold value for that 
contaminant. 

A requirement for the effective use of SW-846 in establishing 
an appropriate sample size is a prior estimation of the mean 
and standard deviation of the population to be sampled. 
Further, because the assumed mean must be compared to the 
regulatory threshold f o r  use in the equation, any available 
data for use in approximating the mean must be consistent 
with the basis of the regulatory threshold. In the case of 
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SW-846, this implies measured concentrations- in an aqueous 
solution generated from EPA-approved extraction procedures. 
This latter constraint is important to the K-65 sampling 
program because no data exist on leachate quality from the 
silo contents that was generated using extraction procedures 
consistent with current EPA protocols. 

An alternative procedure, termed the tolerance limit 
approach, can be applied without previous data if it is 
assumed that random sampling occurs. Under this assumption, 
the confidence level associated with a given tolerance limit 
being exceeded by at most a small percentage of 
concentrations can be determined as a function of sample 
size. Because this procedure has no basis in prior knowledge 
of the concentrations, it can result in a higher number of 
samples or less confidence for a given number of sampler; 
compared to SW-846. 

3 . 2  RECOMMENDED NUMBER OF SAMPLES 

A determination of the number of samples to be collected from 
the silos is dependent on both the spatial variability of 
silo contents and the closeness of mean leachate 
concentrations to regulatory threshold values. The latter 
issue cannot be addressed by the historical data base on the 
composition of the silo contents because all data are in 
terms of percent by weight of the solid matrix. All that can 
be done in this respect is to account for each regulated 
contaminant (under EPA's classification of I1hazardousl1) for 
which data are available in the determination of the number 
of samples, as discussed below. 

The spatial variability of the silo contents must consider 
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both horizontal and vertical variability. The waste material 
was disposed in the silos from the top, so there is a high 
probability that the waste will be relatively homogeneous in 
the horizontal direction. It is being assumed, therefore, 
that four sampling locations per silo will provide 
sufficient horizontal coverage to account for any 
compositional variability in the horizontal direction, 
Material variability in the vertical direction is most 
directly related to changes in the disposed material over 
time, Available data for preliminarily evaluating vertical 
variability are the laboratory results on four samples of 
K-65 residues collected between 1955 and 1958. These samples 
are believed to have been collected from the transfer line to 
the s i l o s ,  and due to the three-year time frame, can be 
expected to be indicative of the variability in vertical 
composition as the silos were being filled. 

The mean and standard deviation of these four samples for 
several metals (expressed as percent by weight) are presented 
in Table 3-1. Also given in the table is the recommended 
number of samples to be taken from each vertical core in 
accordance with the statistical procedure of SW-846. An 
underlying assumption in this calculation is that the 
expected mean concentration of each metal is equal to 50 
percent of the regulatory threshold: the recommended number 
of samples would increase or decrease as the mean 
concentration is closer to or further from the threshold, 
respectively. Because actual concentrations may be orders of 
magnitude different from the regulatory threshold, it is 
highly unlikely that the actual values will fall between the 
assumed 50 percent level and the threshold. The required 
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Table 3-1 .  Determination of Number of Samples: Method S W 4 4 6  

Parameter 
(%I 

Standard .No. of 
Mean (TI  Deviation (SI Samolesa 

Ag 
A 1  
As 
Ba 
Cd 
Cr 
ca 
cu 
Hg 
Ni 
Pb 
U 
Radium (mg/ ton) 

<o .002 
0.875 
<0.03 
0.073 
ND 
0.012 
3.88 
0.048 
ND 
0.225 
5.10 
0.087 
277 

N / A  
0.750 
N/ A 
0.032 
N/ A 
0.006 
1.44 
0.010 
N / A  
0 .OS5 
0.20 
0.055 
148 

-0 

2.0 

0 . 3  

0 .7  
0.4 
0.1 

0.2 
(0.1 
1.1 
0 . 8  

-0 

-0 

0- 

~ ~ ~~ 

aAssumes that regulatory t h r s h o l d  = 2z 

.. . . . .  
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number of samples will, therefore, not be expected to be 
greater than shown in Table 3-1. 

The results reported in Table 3-1 indicate that only two 
samples from each core would be sufficient to satisfy the 
data objectives. This small number of samples can be 
explained primarily by the small standard deviation in the 
analyses, which would indicate a general lack of vertical 
variability over the 3-year time frame represented by the 
data. It is recognized, however, that the available data 
may not be fully representative of the entire silo 
conditions. The known disposal history would indicate that 
layered zones of nonhomogeneity can be expected. 
Consequently, a three-phased sampling program is proposed. 
Four sample cores will be taken from Silos if1 & 2 for 
analysis. Three sample cores will be taken from Silo # 3  for 

analysis. Figures 3-1, 3-2, and 3-3 show the sectioning and 
sampling for this program. 

In accordance with the minimum number of samples required 
under SW-846, four samples will be selected and analyzed from 
each of two cores (180 degrees apart) from a given silo to 
characterize the vertical composition of silo contents. 
Samples will be taken in a biased fashion from three zones 
exhibiting the greatest vertical variability in physical 
properties based on visual observations, as well as from the 
zone with the highest reading during the radiological scan of 
the core in the Examination Trailer. The latter sample will 

not only provide a measure of the I1worst case" condition, but 
will also establish a degree of conservatism in the decision 

to take only four distinct vertical samples. If no 
significant vertical variability is apparent in a given 



Revis ion : 4 
Section: 1.0 
Subsection: 3 
Date: 8/88 
Page: 9 of 13 

core, three samples will be taken from the top, middle, and 
bottom of each core in addition to the point of highest 
reading. 

To safeguard against missing a critical section, a composite 
sample will also be prepared from the same two cores. This 
sample will be formed by taking smaller diameter core samples 
(top to bottom) from the total length of all section. These 
smaller I*coresr1 will be dried and mixed to make a homogeneous 
sample. The sectioning of these two cores will be based on 
changes in physical properties as visually determined, as 
well as significant changes in radiological activity based on 
the screening results. The resultant composite samples, 
therefore, can be considered, as I*biased** because they are 
formed from discrete zones of varying properties. This 
compositing scheme should account for any zone with extreme 
properties that are not conducive to visual obsenrations or 
screening results (e.g., metals concentration). 

Another composite sample will be collected from the third 
core from each silo, which will be cut into 18-inch lengths. 
This sample will again be obtained by taking a small diameter 
core from the total length of each section. No specific 
allowance will be made for visual characteristics or 
radiological screening results. 

No samples will be taken from the fourth core from each silo 
because these cores are intended for long-term archiving. 

It must be noted that the results of the 'visual 
characterization, field screening, or laboratory. analyses 
could increase the number of vertical samples to be analyzed 
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Figure 3-1 

. .  IDENTIFICATIOM OF CORE SAMPLES TAKEN FROM K-65 SILOS 

GENERAL SAMPLE NOMENCLATURE IS AS FOLLOWS: 
SILO NUMBER-MANWAY I. 0 .  -ZONE I. 0 .  -SECTION I. 0. 
S1-SW-A-1 INJICAES TOP SECTION FROM ZONE A OF SW CORE EXAMPLE: 

TAKEN FROM SILO #I 
I 
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Figure 3-2 

J 

-- SECTIONING O F  SE AND NW SAMPIF ----- CORE: --- 

R E P R E S E N T A T I V E  CORE SUBSAMPLES W I L L  BE TAKEN FROM A L L  O F  THE 

P H Y S I C A L  V A R I A B I L I T Y  AND R A O I O A C T I V I T Y  OR IF P H Y S I C A L  
SPECIFIED ZONES BELOW. THESE ZONES W I L L  BE DETERMINED BY 

VARIABILITY I S  L I M I T E D  THEN CORE W I L L  BE D I V I D E D  I N T O  T ~ P ( A )  
MIDDL~ (e) AND BOTTOM(C) ZONES ALL SECTIONS OF EACH ZONE WILL 
BE ie IN'LENGTH. REPRESEMTAT~VE SAMPLES WILL BE TAKEN FROM 
E A C H  ZONE FOR SUCH A N A L Y T I C A L  TESTS A S  HSL I N O R G A N I C S , c F  TOX. 
AND X S O T O P I C S  A COMPOSITE SAMPLE W I L L  BE MAOE UP O F  
REPRESENTATIVE SUESAMPLES OF ALL ZONES OF EACH C O R E  AND 
S U B M I T T E D  F O R  SAME A N A L Y T I C A L  TESTS A S  I i N O I V I D U A L  ZONE SA141PLES. 

+, A D D I T I O N A L  A N A L Y T I C A L  TESTS O F  HSL 0RGANICS.PCBa.  AND 
P E S T I C I D E S  W I L L  BE REQUIRED ON A L L  I N D I V I D U A L  ZONE SAMPLES 
O F  A L L  N W  CORE SAMPLES. 

- .  . . i ... ...~. -. .: .... - . 
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Figure 3-3 
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SAMPLE SECTIONS SPECIFIED ABOVE ARE 18" I N  LENGTH. REPRESENTATIVE 4 

SAMPLES WILL BE TAKEN FROM EACH SECTION TO Y I E L D  ONE COMPOSITE 
SAMPLE FROM EACH CORE(T0TAL OF THREE) . 
PERFORMED ON THESE THREE COMPOSITE SAMPLES WILL BE FOR HSL 
INORGANICS, EP TOX. AND ISOTOPICS. 

ANALYSES TO BE 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
I1 
12 
13 

I S2-NE-A I 

* ONLY ONE ZONE SPECIFIED PER CORE(A) 

i 
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core, three samples will be taken from the top, middle, and 
bottom of each core in addition to the point of highest 
reading. 

To safeguard against missing a critical section, a composite 
sample will also be prepared from the same two cores. This 
sample will be formed by taking smaller diameter core samples 
(top to bottom) from the total length of all sections. These 
smaller I1corestt will be dried and mixed to make a homogeneous 
sample. The sectioning of these two cores will be based on 
changes in physical properties as visually determined, as 
well as significant changes in radiological activity based on 
the screening results. The resultant composite samples, 
therefore, can be considered as Itbiasedtt because they are 
formed from discrete zones of varying properties. This 
compositing scheme should account for any zone with extreme 
properties that are not conducive to visual observations or 
screening results (e.g., metals concentration). 

Another composite sample will be collected from the third 
core from each silo, which will be cut into 18-inch lengths. 
This sample will again be obtained by taking a small diameter 
core from the total length of each section. No specific 
allowance will be made for visual characteristics or 
radiological screening results. 

No samples will be taken from the fourth core from each silo 
because these cores are intended for long-term archiving. 

It must be noted that the results of the visual 
characterization, field screening, or laboratory analyses 
could increase the number of vertical samples to be analyzed 
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from a given core. 
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The remaining sections of each core will 
be retrieved for additional analyses, if 
The need for additional vertical samples 
during the course of this sampling and 

analysis program, or could arise during future points in the 
remedial action process (e.g., to confirm a critical design 
assumption) . 

3 . 3  RECOMMENDED NUMBER OF ANALYSES 
The sampling program just described will result in eight 
distinct samples and three composite samples from each silo, 
resulting in 11 total samples from each silo. A total of 3 3  

samples, therefore, will be collected from the three silos, 
along with quality control samples. An additional core will 
be collected from Silo 1 to conduct laboratory stabilization 
studies. Handling of this sample is described in Procedure 
K6507. Each sample will be analyzed f o r  radiological 
parameters, Hazardous Substance List (HSL) inorganics, and EP 
toxicity metals as defined in Section 1, Subsection 4.7.1. 
Table 3-2 shows the core sections and analyses to be 
conducted. 

There is presently no evidence that the residue materials 
contain wastes that would result in significant levels of HSL 
organics, polychlorinated biphenyls (PCBs), or pesticides. 
Consequently, only four samples from a single core will be 
analyzed for these chemicals to confirm their presence or 
absence in each of the three silos, resulting in a total of 
1 2  analyses. The vertical sequencing of the samples for 
organic analysis is considered appropriate because of the 
greater potential for vertical nonhomogeneity 
horizontal nonhomogeneity (i.e., a single sample 

rather than 
from each 
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Table 3-2 

MINIMUM NUMBER SAMPLES GENERATED FROM K-65 PROJECT FOR SPECIFIED DETERMINATIONS. 

SAMPLE NO.1 CORE SECTIONS SAMPLED: I ANALYSES REQUESTED .-.-.-.-..~-.-...-.-.---..---.-.-...-..-....~..-.---.*..-..-....-...----..--..~....~~.~~~~~~~..~.~.-~.~...~~. 
1 ISl-SE-A-1,2,3,& 4 IHSL INORGANICS,EP TOX, & ISOTOPICS 
2 ISl-SE-B-1,2,3,4,& 5 IHSL INORGANICS,EP TOX, & ISOTOPICS 
3 ISl-SE-C-1.2,3,& 4 IHSL INORGANICS,EP TOX, & ISOTOPICS 
4 ISl-SE-D-3 IHSL INORGANICS,EP TOX, & ISOTOPICS 

IHSL INORGANICS,EP TOX, & ISOTOPICS S(C0MP.) ISl.SE-A-I,2,3,& 4 
ISl-SE-B-l,2,3,4,& 5 I 

I ISl-SE-C-l,2,3,& 4 I 
6 ISl-NU-A-l,2,3,& 4 I HSL INORGANI CS,EP TOX, ISOTOPICS,HSL ORGANI CS,PCBs, & PESTICIDES 
7 ISl-NW-B-1,2,3,4,& 5 I HSL INORCAN I CS ,EP TOX, ISOTOPI CS, HSL ORGANI CS, PCBs, & PESTICIDES 
8 ISl-NV-C-1,2,3,8 4 IHSL INORGANICS,EP TOX,ISOTOPICS,HSL ORGANICS,PCBs, 8 PESTICIDES 
9 ]SI-NU-0-3 IHSL INORGANICS,EP TOX, ISOTOPICS,HSL ORGANICS,PCBs, & PESTICIDES 

lO(C0MP.) ISl-NW-A-1,2,3,& 4 IHSL INORGANICS,EP TOX, 8 ISOTOPICS 
ISl-NW-B-1,2,3,4,8 5 I 
ISl-NU-C-1,2,3,& 4 I 

1 1  ISZ-SE-A-1,2,3,8 C IHSL INORGANICS,EP TOX, & ISOTOPICS 
12 (S2-SE-8-1,2,3,8 4 I HSL I NORGAN I CS , EP TOX , 8 I SOTOP I CS 

0 

I 
-I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

13 IS2-SE-C-1,2,3,4,8 5 IHSL INORGANICS,EP TOX, & ISOTOPICS 
14 IS2-SE-D-1 IHSL INORGANICS,EP TOX, 8 ISOTOPICS 

15(COF(P) (St-SE-A-1,2,3,& 4 IHSL INORGANICS,EP TOX, & ISOTOPTICS 
IS2-SE-B-l,2,3,& 4 I 
IS2-SE-C-1,2,3,4,& 5 1 

16 IS2-NU-A-1,2,3,4,& 5 
17 (S2-NU-B-1,2,3,& 4 
18 ISZ-NU-C-1,2,3,& 4 IHSL INORGANICS,EP TOX,ISOTOPICS,HSL ORGANICS,PCBs, 8 PESTICIDES I 
19 IS2-NU-0-1 IHSL INORGANICS,EP TOX, ISOTOPICS,HSL ORGANICS,PCBs, & PESTICIDES I 

I HSL INORGANI CS, EP TOX, ISOTOPICS, HSL ORGAN ICs ,PCBs, 8 PESTICIDES 
I HSL INORGANICS,EP TOX, ISOTOPI CS,HSL ORGANICS ,PCBs, & PESTICIDES 

20(cOnP) ISZ-NU-A-1,2,3,4,& 5 IHSL INORGANICS,EP TOX, & ISOTOPICS I 
ISZ-NU-B-1,2,3,& 4 1 I 
IS2-NU-C-1,2,3,& 4 I I 

21 IS3-SE-A-1,2,3,& 4 
! 22 (S3-SE-8*-1,2,3,4,& 5 
i 23 lS3-SE-C-1,2,3,& 4 

24 IS3-SE-D-3 
25(COMP) IS3-SE-A-1,2,3,& 4 

IS3-SE-B*-1,2,3,4,& 5 
I S3 - SE-C - 1,2,3 ,& 4 

26 IS3-NU-A-1,2,3,& 4 
27 (S3-NU-B-1,2,3,& 4 

I HSL I NORGAN I CS , EP TOX , 8 I SOTOPI CS 
(HSL INORGANICS,EP TOX, & ISOTOPICS 
IHSL INORGANICS,EP TOX, & ISOTOPICS 
IHSL lNORGANICS,EP TOX, & ISOTOPICS 
I HSL I NORGAN I CS , EP TOX , 8 I SOTOPI CS 
I .  
I 
I HSL I NORGANICS, EP TOX, 1 SOTOPI CS, HSL ORGAN ICs, PCBs, & PESTICIDES 
I HSL INORGAN ICS,EP TOX, ISOTOPICS, HSL ORGAN ICs ,PCBS, & PESTICIDES 

FOR IDENTIFICATION OF SAMPLE CORE SECTIONS SAMPLED REFER TO SECTIONING OF SE/NU DIAGRAM 
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Table 3-2 Cont. 
MINIMLIM NUMEER SAMPLES GENERATED FROl K-65 PROJECT FOR SPECIFIED DETERMINATIONS. 

I 
I --.-.-.---I.-..---.---.--.--..-..---..-...--.-..l.-..-...-....--.-..-..-..-.-..--...--...-.-.--..-.-.--.--..---.-. 

SAJ4PLE N0.l CORE SECTIONS SAMPLED: I ANALYSES REQUESTED 

28 IS-NY-C-1,2,3,4,8 5 IHSL INORGANICS,EP TOX,ISOTOPICS,HSL ORWICS,PCEs, & PESTICIDES I 
29 (S3-NU-0-3 IHSL INORGANICS,EP TOX,ISOTOPICS,HSL ORGANICS,PCEs, & PESTICIDES I 

(HSL INORGANICS,EP TOX, & ISOTOPICS I 30(C(3MP) IS3-NU-A-1,2,3,& 4 

IS3-NU-B-1,2,3,& 4 I 
IS3-NU-C-1,2,3,4,& 5 I 

31 IS1-NE-A-1 THRU 13 ]HSL INORGANICS,EP TOX, 8 ISOTOPICS 
32 IS2-NE-A-1 THRU 13 (HSL 'INORGANICS,EP TOX, & ISOTOPICS 
33 IS3-NE-A-I THRU 13 IHSL INORGANICS,EP TOX, & ISOTOPICS 

FOR IDENTIFICATION OF SAMPLE CORE SECTIONS SAMPLED REFER TO SECTIONING OF SE/W DIAGRAM 

GQCO3Z 
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core). Additional samples will be analyzed if these 
chemicals are found. 

Composite samples will be used for the physical testing 
program described in Section 1, Subsection 4.7.2. The 

composite samples will be formed from individual samples 
taken from the same horizontal strata in each of the three 
sampled cores from a given silo. This compositing strategy 
will take advantage of the expected similarity of properties 
within each horizontal strata. Twelve composite samples are 
proposed, representing four horizontal layers in each of the 
three silos. The specific layers to be sampled will be 
those exhibiting the best combination of the following three 
properties: 

same depth: 
(1) present in all three cores at approximately the 

(2) relatively homogeneous within the layer but 
different from adjacent layers: and 

(3) of sufficient thickness to be of concern to the 
eventual evaluation of vertical heterogeneity. 

If no such layers are present, composite samples will be 
formed from comparable depths from the top, middle, and 
bottom of each core, as well as from a fourth horizontal zone 
determined by the visual characterization of the cores. If 
necessary to properly account for significant layering, more 
than four composite samples may be collected. 

. .  . .  
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4.0 SAMPLING METFI0DoIX)GY 

Detailed operational procedures have been prepared for this 
sampling effort and are presented as Section 2.0 of the 
Implementation Plan. These procedures have been written in a 
detailed step-wise fashion so that the K-65 Sampling Task 
Manager, K-65 Sampling Task Team Leader, and sampling team 
members will have a clear understanding of the methodological 
approach. Included in the following sections are summaries 
of each major step in the sampling process: (1) Location 
Preparation, (2) Sampling Operations, (3) Sample Handling, 
(4) Decontamination Requirements, (5) Chain-of-Custody and 
Request for Analysis, (6) Sample Packaging and Shipping, and 
(7) Sample Analysis. 

4.1 LOCATION PREPARATION 

4.1.1 Preparation of Trailer and Lavdown Area 
An enclosed, 40-foot long trailer with rear access doors will 
be used as the controlled handling area for the sample cores. 
The location of the trailer and laydown area are shown in 
Figure 4-1. The Examination Trailer and laydown area will be 
away from Silos 1 and 2 in an area of comparatively low 
background radiation. This location is necessary to increase 
the sensitivity of radiation-measuring instruments during 
radiological scanning of the cores. Controlled ventilation 
through a HEPA filter must be provided during sample cutting 
and packaging. Temporary power will be required at the 
location. 
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4.1.2 Deliverv and Preparation of Samplina Eauipment 
All sampling equipment will be brought into the FMPC through 
the Main Security Gate and will be transferred through the 
plant to the laydown area. All incoming equipment will be 
inspected and inventoried before use. Required sampling 
equipment is discussed in Section 1, Subsection 5.0. 

Procedure K6503 will be followed for preparing the sampling 
equipment for use. 

4.1.3 Delivery and Setup of Crane 
Sampling operations require the use of a 165-ton crane 
equipped with a 140-foot long boom. An example of the 
required crane is shown in Figure 4-2. Due to its size, the 
crane will be delivered to the site in pieces, and assembled 
near Silo 4 at the site of the mock run. Setup and 
positioning of the crane will follow Procedure K6504. The 
crane vendor/supplier shall provide documentation of 
inspection and servicing of the crane to comply with 
Occupational Safety and Health Administration (OSHA) , 
Sections 1910.180 and 1926.550 and with all relevant national 
consensus (ANSI) standards before the unit is allowed on 
site. Any identified deficiencies must be corrected prior to 
use. Load testing will be performed and documented in 
accordance with WMCO Maintenance Instruction, CRA-000, 

I'Cranes and Hoists Inspection''. 

The security fence in the immediate vicinity of the silos 
will be breached at several locations to allow access for 
the crane. WMCO personnel will perform the dismantlement and 
reconstruction of the fence. A temporary security barrier 
around the breached fence shall be in place during 
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reinstallation of a permanent fence. Only authorized 
personnel will be allowed access through the security fence. 

4.1.4 Markins of Sample Ports  
Before actual sampling operations, metal identification tags 
will be permanently affixed to all manhole ports on the silo 
domes in accordance with Procedure K6502. The tags will 
provide positive identification of the sampling locations for 
future reference. The ports will be assigned a unique 
number, consisting of the silo number and a 2-digit 
directional identifier (e.g., S1-SW for Silo 1, southwest 
quadrant). 

4.2 SAMPLING OPERATIONS 
Sampling operations will be conducted as three distinct 
activities. The activities are: 

0 Mock sampling of Silo 4 
0 Sampling of Silo 3 
0 Sampling of Silos 1 and 2. 

This progression of sampling was chosen because of the 
radiological and possibly hazardous nature of the K-65 

residues in Silos 1 and 2. The mock sampling run w i l l  be 
conducted on Silo 4, which is empty, to demonstrate and 
refine the specialized sampling techniques, to test equipment 
operation, and to train personnel adequately, and to provide 
documentation to the impact assessment project file. Silo 3 

will be sampled next because the metal oxides do not 
represent as great a health and safety concern as the K-65 
residues. This sequence will further train the sampling 
personnel. The last activity will be the sampling of Silos 1 
and 2. 
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4.2.1 General SamDlina Procedure 
The sampling team will consist, at a minimum, of the 13 

persons listed below with training records documented: 

K-65 Sampling Task Leader 
Crane operator 
Two crane riggers 
Vibra corer operator 
Two sampling technicians 
Environmental and radiological monitoring 
technician ( E m )  
Health physics engineer 
Quality assurance (QA) engineer 
Development engineer 
Manager, Special Projects 
Waste remediation environmental engineering 
engineer. 

In addition, a security guard must be present if the K-65 
fence is breached. Before sampling Silos 1 and 2, the radon 
removal system will be operated in accordance with Procedure 
K6510 on the silo to be sampled until the radon 
concentration has been reduced to the prescribed acceptable 
level for sampling (see Procedure K6510). 

The two riggers will help to direct the crane operator to 
initially position the Vibra Corer unit as shown in Figure 
4-2. One rigger will be located on the ground at the Vibra 
Corer pickup area, while the other will be located on the 
dome near the sample port. The rigger in the pickup area 
will guide the crane operator when picking up the clean Vibra 
Corer and when lowering the completed sample core onto a 
flatbed truck in the pickup area. The rigger on the silo 
will guide the crane operator while positioning the Vibra 
Corer over the open manhole during sampling operations, in 
accordance with Procedure K6507. Prior to this point, the 
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manhole flanges on the silos will have been removed in 
accordance with Procedure K6505. 

During the sampling of each silo, a bag-in bag-out procedure 
will be utilized. A containment bag will be placed over the 
closed manway. The manway cover will be removed. A 50' 

sleeve will cover the Vibra Corer and will be connected to 
this containment bag. The Vibra Corer will then be lowered 
to penetrate the residue, thereby collecting the continuous 
core sample. When the Vibra Corer has reached the bottom of 
the silo, it will be turned off and the top of the 
polyethylene sleeve will be taped to the core barrel above 
the manhole. As the Vibra Corer is withdrawn from the silo, 
the polyethylene sleeve will be extended over the core 
barrel. After withdrawal of the entire core barrel, the 
sleeve will be taped shut at the bottom. The Vibra Corer 
containing the core sample will then be raised from the silo 
using a crane. Procedure K6507 provides details of the 
sampling method and equipment. 

A remote-reading dynamometer or load cell will be placed 
between the Vibra Corer and the crane to be observed by the 
Vibra Corer operator during the sample extraction process. 
The purpose of the dynamometer is to detect any buildup of 
force between the Vibra Corer and crane if any binding occurs 
during extraction of the core. If excessive forces are 
detected, the Vibra Corer will be turned on and operated 
momentarily to relieve the binding forces. The dynamometer 
will be monitored and operated in accordance with Procedure 
K6507. 
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As the crane lowers the core to the pickup area, the core 
will be directly placed on a specially designed truck bed as 
shown in Figure 4-3.  Technicians will transport the sleeved 
core to the laydown area by the Examination Trailer. 

4.2.2 Mock SamDlina Run on Silo 4 

A full-scale mock sampling run is planned as the first 
activity in the sampling project to test the Vibra Corer 
sampling device, the crane, and the overall implementability 
of the detailed sampling procedures. Particular attention 
will be given to the execution time of each activity, and 
ways that procedure execution can be streamlined to minimize 
the time spent on the silos. Improved equipment or 
procedures to minimize the chance of malfunctions will also 
be considered. The mock sampling run will be accomplished 
following Procedure K6506. Deficiencies identified in the 
detailed sampling procedures will be immediately communicated 
to the Sampling Task Manager. An alternative course of 
action will be identified by the Sampling Task Manager along 
with other task coordinators. The K-65 Sampling Task 
Manager and K-65 Sampling Leader will approve initially all 
changes before implementing any change. If safety-related, 
Operations Safety and Health (OSH) approval must be obtained. 
If quality-related, QA approval must be obtained. A l l  

changes must be documented and transmitted within 4 8  hours to 
the K-65 Team as outlined in Figure 9-2 (located in 
Subsection 9 ) .  If required, multiple mock sampling runs w i l l  
be performed until the K-65 Sampling Task Manager is 
satisfied that all sampling personnel are adequately 
trained. All training will be documented. 
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All health and safety protective clothing required for 
sampling Silos 1 and 2 will be worn during the mock sampling 
run. This will be done to simulate actual conditions that 
will be encountered during the sampling of Silos 1 and 2.  

4.2.3 Silo 3 Samplinq 
The sampling of Silo 3 will proceed after successful 
completion of the mock sampling run on Silo 4 .  Sampling will 
be done in accordance with Procedure K6507 except that the 
radon removal system will not be used to ttpump down" the 
silo before sampling because the metal oxide residues in Silo 
3 do not gene rate significant quantities of radon gas. 
Access to manhole S3-SW on Silo 3 is currently obstructed by 
a steel structure. This manhole may not be sampled if WMCO 

is unable to remove the structure. Silo 3 will be sampled 
using a smaller, more mobile crane and information from this 
sampling on the resulting suction force will be used to 
finalize crane required for sampling Silos 1 & 2. 

4.2.4 Silos 1 and 2 SamDlinq 
The sampling of Silos 1 and 2 will proceed after completion 
of sampling Silo 3. Sampling will be done in accordance with 
Procedure K6507. All manhole flanges will be replaced and 
resealed as per Procedure K6508 after completion of the 
sampling program. Because sampling of Silos 1 and 2 
represent an increased health concern, extreme care will be 
exercised by all field personnel during sampling operations. 
The sample team members will be well-trained through the mock 
run and, as a result of Silo 3 sampling, will be ready to 
carry out the remaining sampling. Personnel dosimetry will 
be read daily to ensure personnel exposures are minimized. 
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4.3 SAMPLE HANDLING 
When the approximate 40-foot long cores are removed from the 
silos, the following activities will be performed: 

0 Transportation of the cores to the laydown area by 
the Examination; 

0 Trailer in a specially prepared flatbed truck, in 
accordance with Procedures K6507 and K6509; 

0 Removal of polyethylene sleeve surrounding the 
corer barrel; 

0 Decontamination and removal of the Vibra Corer 
lower cutting unit and outer steel barrel, in 
accordance with Procedure K6516; 

0 Capping, decontamination, and labeling of the Lexan 
core barrels (Procedure K6516); 

0 Visual inspection, video recording, and 
radiological scanning of cores, in accordance with 
Procedures K6512, K6513, and K6514, respectively; 

0 Analysis of radiological scanning data and 
reevaluation of number samples required from each 
core; 

0 Sectioning the Lexan core , and packaging and 
shipping individual samples, in accordance with 
Procedures K6515 and K6518; 

0 Labeling of the core and core sections with unique 
five-digit identification numbers in accordance 
with Procedure K6515; after completion of 
sectioning, all core sections will be accounted 
for; 

0 Capping, decontamination, and packaging the 
remaining core sections for long-term archiving, in 
accordance with Procedure K6517; and 

0 All waste generated will be handled in accordance 
with Procedure K6524. 
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4.4 DECONTAMINATION REQUIREMENTS 
During sampling of Silos 1, 2, and 3 ,  the sampling devices 
and some measurement equipment may become contaminated. All 
equipment used during sampling must be screened for external 
radiological contamination before leaving the regulated 
sampling site. The maximum radiological surface 
contamination limits for the equipment are shown in Table 
4-1. Procedure K6516 will be followed for decontamination of 
these items. 

Equipment to be used for more than one sample extraction must 
be decontaminated to prevent personnel exposure and 
cross-contamination of samples. All samplers must be 
decontaminated before use. New samplers fabricated f o r  this 
project must be cleaned before use to remove fabrication oil 
and dirt. The new samplers will be cleaned with mild 
detergent and deionized water, and rinsed with methanol 
and/or acetone. The sampling equipment that must be 
routinely decontaminated includes, but is not necessarily 
limited to: 

0 Vibra Corer lower cutting unit 
0 Vibra Corer outer steel barrel 
0 Lexan inner sample barrel (external surface only) 
0 Sample container exteriors 

The sampling personnel will be responsible for 
decontaminating the equipment. Clean rubber gloves will be 
used for the decontamination activities. The ERMT will 
survey the equipment before and after cleaning to determine 
if the radiological contaminants have been removed. The 
procedures will be repeated a maximum of three times if 
necessary. If, after the third attempt, the equipment is not 
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Table 4-1. Recommended Maximuma Contamination Limits for 
I tern Given Radiation Clearance 

Recogended Limit 
Parameter (dom/100 ca‘) (mradihr) 

Alpha 20 N/ A 

Be ta/gamma 200 0.05 

aNo 100 em2 area to average greater than this value. 
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clean below the levels defined in Table 4-1, another piece of 
equipment will be used. 

The decontamination solutions to be used are mild detergent 
and deionized water for aqueous wastes and methanol, and 
acetone for organic materials. The equipment will be wiped 
with clean cloth towels after being moistened with the 
decontamination solutions. A clean long-handled swab may be 
required for cleaning the inside of the tubular equipment. A 
catch basin will be used to collect the excess 
decontamination solution. The catch basin will be emptied by 
pouring the collected liquids into a 55-gallon drum. The 
used towels , gloves, shoecovers, wash solutions, and 
equipment that cannot be decontaminated will be disposed as 
described in Section 1, Subsection 8.0. 

4.5 CHAIN-OF-CUSTODY AND REOUEST FOR ANALYSIS 
A formal Chain-of-Custody procedure will be implemented for 
the silo sampling program. A sample is defined as being Itin 
custodyt1 when: 

0 It is in the physical possession of the designated 
responsible party. 

0 It is in the view of the designated responsible 

0 It is placed in a secure area by the designated 
party. 

responsible party. 

0 It is in a secure area restricted to access by 
authorized personnel only. 

The fu.11-length core samples collected from the silos will be 
labeled and numbered, and a Chain-of-Custody Form will be 
completed. After the cores have been sectioned, each section 
will be labeled and numbered. A separate IT 
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Chain-of-Custody Form will be completed for all sections, 
including those to be archived by WMCO, and a Request for 
Analysis Form will be completed for those sections to be sent 
to the laboratory. 

IT sample Chain-of-Custody and Request for Analysis Forms are 
shown in Figures 4-4 and 4-5, respectively. 

4.6 SAMPLE PACKAGING AND SHIPPING 
Shipment of samples off site will be done in accordance with 
Procedure K6518. Samples for shipment will be packaged using 
package type 3 7 A  or 39, depending on hazard class determined 
by the preliminary screening. Overpacks will be used as much 
as possible to consolidate packages for shipment of samples 
with compatible hazard classifications. 

Department of Transportation (DOT) labeling for packages will 
comply with the requirements of 4 9  CFR. The labeling class 
requirements will be determined by the hazard class assigned 
to the samples during screening. All samples will be 
transported by a licensed, sole-usage contractor to ensure 
prompt delivery of samples and to provide a tracking 
mechanism for undelivered sample shipments. All paperwork to 
accompany each sample will be inserted into a Ziploc plastic 
bag to be enclosed with the sample. 

4.7 SAMPLE ANALYSIS 
The K-65 and metal oxide samples will be analyzed for 
physical, chemical, and radiological parameters as described 
in the following subsections. The proposed number of samples 
to be selected for each type of analysis was presented in 
Section 1, Subsection 3 . 0 .  
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4.7.1 Radioloaical and Chemical Analyses 
Selected K-65 and metal oxide samples will be analyzed for 
radiological and chemical constituents to characterize the 
materials for the evaluation of disposal options. The 
required radiological analyses are listed below: 

0 Isotopic uranium 
0 Isotopic thorium 
0 Isotopic radium 

0 Po-210 qualitative alpha and gamma spectroscopy 
0 Pb-210 

Selected samples will also be analyzed for the following 
chemical parameters: 

0 HSL inorganics 
0 HSL volatiles 
0 HSL semivolatiles 
0 HSL pesticides and PCBs 
0 EP toxic metals. 

The off-site preparation of samples for laboratory analysis 
will be performed in accordance with Procedures K6519 through 
K6523. Chemical analyses will be conducted using EPA 
Contract Laboratory Program (CLP) protocols when possible. 
CLP protocols will be modified only when conflicts arise 
between procedures established for handling radioactive 
materials and nonradioactive CLP procedures. These 
modifications are detailed in Procedures K6520 and K6521, and 
in Section 1, Subsection 7.0. 
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4.7.2 Physical Analyses 
Physical properties of the K-65 and metal oxide residues will 
be determined to predict the expected behavior of the wastes 
during treatment and/or disposal operations. The proposed 
physical analyses and ASTM Standard Procedures are provided 
in Table 4-2. 
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Table 4-2. Engineering Properties Parameters 

Physical Analvsis ASTH Standard 

Particle s ize  distribution 

Atterberg limits 

Moisture content 

Specif ic  gravity 

D 422-63 

D 4318-84 

D 2216-80 

D 854-83 
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5.0 FACILITY AND EQUIPMENT REQUIREMENTS 

5.1 WMCO FACILITIES 

WMCO will provide electric utilities to the trailer for use 
during preparation and examination of the sample cores. The 
location of the trailer is described in Section 1, Subsection 
4.1. The electrical requirements are 110 VAC and 220 VAC. 

WMCO will provide personnel clearances and escorts as 
necessary. WMCO will provide training for contract personnel 
in FMPC safety and emergency procedures. They will also 
provide clothing in the form of coveralls and shoes, laundry 
services, locker facilities, and showers. 

5.2 EOUIPMENT 
Procedure K6503 provides a detailed listing of the minimum 
equipment requirements for the sampling program. This 
listing does not include, however, either the equipment 
listed in Section 1, Subsection 5.1 above or the health and 
safety equipment. The required health and safety equipment 
is listed in Section 1, Subsection 6.7. 

5.2.1 ResDiratorv EcruiDment 

Personnel Certification 
All subcontractor personnel using any form of respiratory 
protection equipment at the FMPC must be properly medically 
certified, trained, and fit-tested before they may use such 
equipment. 

Documentation of the above must be submitted by the 
subcontractor and approved before the use of such 

(3 Q f-) ‘3 



Rev i s ion : 4 
Section: 1.0 
Subsection: 5 
Date: 8/88 
Page: 2 of 2 

respiratory equipment. The subcontractor shall make all 
arrangements and pay all costs to have personnel evaluated, 
trained, certified, and fit-tested at an off-FMPC facility. 
Personnel must be certified for and fit-tested with the same 
equipment they will be using at the FMPC. 

ResDiratorv EauiDment Certification 
All respiratory equipment used on the project must be 
approved by the National Institute for Occupational Safety 
and Health (NIOSH) and properly maintained. An adequate 
supply of the equipment and all necessary spare parts must be 
kept at the FMPC site. 
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6 . 0  OPERATIONS HEALTH AND SAFEm PROTECTION PLAN 

The health and safety of workers and the protection of the 
environment will be ensured by The Operations Health and 
Safety Protection Plan. The Operations Health and Safety 
Protection Plan describes applicable policies, requirements, 
and procedures for the recognition and elimination of hazards 
to ensure the health and safety of workers and the general 
public. 

All activities will be conducted with the lowest reasonable 
risk of personal injury, and radiation exposures will be kept 
as low as reasonably achievable (ALARA). An ALARA review has 
been conducted for this project and is presented as Section 
3 . 0  of the Implementation Plan. 

6.1 ORGANIZATION AND RESPONSIBILITIES 
The silo sampling project will take place under Task 3 . 7  of 
the Fernald RI/FS. Table 6-1 is a listing of key personnel 
and emergency numbers for notification if required at the 
site. 

6.2 MEDICAL PROGRAM REOUIREMENTS 
All personnel who perform chemical or radiological waste 
sampling or other work in the production area and waste 
storage area (except nonworking supervisory personnel and 
visitors who are typically observing work from a distance) 
will participate in an annual'medical monitoring program and 
a respirator fit-test. The objective of the medical 
monitoring program is to determine the medical competency of 
employees who work while wearing respiratory protection and 
those who work under the heat and physical stress that may be 
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Table 6-1. Key PPrsonnel and Eaergency Numbers Subsection: 6 

WMCO EYEAGENCY ........................................... .5  13-73-63 1 1 

H MILTON COUNTY EMEBGENCY ................................ . 5  13-825-2260 

BUTLE3 COUNTY EMERGENCY. ................................. . 5  13-867-5700 

Project Coordinator 
Jerry Krieger , WMCO.. ..................................... .5  13-738-8659 

Manager of Health Physics 
Bob Rogers, WMCO ........................................ . 5  13-738-6837 

Contractor Health & Safety Coordinator 
Larry Hubschmann, WMCO.. ................................. . 5  13-738-6897 

Manager, Special lJrojects 
Mike Townsend , WMCO ...................................... . 5  13-738-84 13 
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encountered in the workplace. Only those employees 
determined to be physically capable will be eligible for 
respirator fit-testing and training and/or assigned work 
involving physical stress. 

Before initiating work, a work-related radiation exposure 
history will be acquired and maintained for each employee 
working in a controlled area. Results of termination 
bioassays will be obtained from the last employer where 
internal exposure to radiation may have occurred. If not 
available, a baseline bioassay measurement will be acquired 
before permitting the employee to perform radiation-related 
work. 

0 6 . 3  PERMISSIBLE EXPOSURE LIMITS/GUIDELINES 

6.3.1 Chemical ExDosure Guidelines 
The prescribed standards for chemical exposures at DOE 
facilities are the current threshold limit values (TLVs) 
adopted by the American Conference of Governmental Industrial 
Hygienists (ACGIH), although OSHA values will be used if they 
are more stringent. The current TLVs are found in the 
1987-1988 ACGIH TLV Handbook. The most limiting chemical 
constituents by hazard and abundance are listed below with 
their TLVs: 

Concentration 
in Air 

Lead 
Silicates 

50 )g/m3 
100 ) g/m3 (respirable dust) 

6.3.2 Radioloaical Emosure Limits 
Radiation exposures will be maintained as low as reasonably 
achievable within the standards prescribed in DOE Order 
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5480.1, Chapter XI, Requirements for Radiation Protection. 
The concentration guides given in Attachment 1, Table 1, 
Column 1 of the order will be used in evaluating the adequacy 
of health protection measures against airborne radioactivity 
in regulated areas. 

Radiation protection standards for occupationally exposed 
persons and for members of the public are given in Tables 6-2 
and 6-3, respectively. 

Exposure to ionizing radiation and chemical hazards will be 
controlled by the proper use of a Radiation Work Permit as 
outlined in Section 6.10 and WMCO-FMPC-ESH-P-30-002 
Procedure. 

Where WMCO administrative limits are more restrictive, they 
will be observed during the conduct of this project. These 
limits have currently been stated as 240 mrem/week and 1.0 
rem/quarter (S. Walker, Personal Communication, April 1988). 

6.4 EMPLOYEE TRAINING 
Mock-run training will be conducted on Silo 4 to familiarize 
personnel with the procedures to be used on Silos 1, 2, and 
3. 

6.4.1 Worker Traininq 
A formal site-specific training program will be provided by 
the Corporate Health and Safety Manager or the Site Health 
and Safety Officer to workers before they begin on-site work. 
The training will be commensurate with the work hazard and 
will include discussions of the F'MPC RI project, industrial 
and radiological safety procedures, emergeay and contingency 
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- .  1 

T a b l e  6-2. Occupational Radiation Exposure Standardsa 

Dose Equivalent (3ose o r  
Tvoe of Exoosure Exoosure Period Dose Commit;nentb i n  ren) 

Whole body, head and t runk ,  
gonads, l e n s  o f  the eye', 
red bone marrow, a c t i v e  
blood-forming organs 

Unlimited areas of the s k i n  
(except hands and forearms) ;  

organ systems (except bone) 
* o t h e r  organs,  t i s s u e s ,  and 

Bone 

Forearms 

Hands 

Year 
Calendar q u a r t e r  

Year 
Calendar q u a r t e r  

Year 
Calendar q u a r t e r  

Year 
Calendar q u a r t e r  

Year 
Calendar q u a r t a r  

5 
3 

15 
5 

30 
10 

30 
10 

75 
25 

aFrom DOE Order 5480.1A. 
bTo meet the above dose commitment s tandards ,  ope ra t ions  must be conducsed i n  

such a manner t h a t  i t  would be unl ike ly  t h a t  an i nd iv idua l  would assimilata 
i n  a c r i t i ca l  organ by i n h a l a t i o n ,  inges t ion ,  or abso rp t ion ,  a q u a n t i t y  o r  
rad ionucl ide  o r  mixture  of  radionucl ides  t h a t  would commit t he  ind iv idua l  t o  
an organ dose t h a t  exceeds t h e  limits s p e c i f i e d  i n  the  above table. 
commitment is defined as t h e  dose equivalent  ( r e n )  received by s p e c i f i c  
organs dur ing  a per iod o f  one calendar year t h a t  was the r e s u l t  or' 
rad ionucl ide  u p t a k e s  by a person occupat ional ly  exposed. 

l e n s  of  the  eye ;  t h e r e f o r e ,  the  app l i cab le  l i m i t  f o r  these  energ ies  would b e  
t,hat f o r  t h e  s k i n  (15 rem/yr). 

Dose 

'A beta exposure below a maximum energy o f  700 KeV w i l l  not pene t r a t a  t o  t h e  
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Table 6-3. Exposure of Individuals and Population Croups Ln 
Uncontrolled Areasa 

Annual Dose Eauivalent or Dose Commitmentb 

Based on Dose to Based on Average 
Individuals at Point Dose to a Suitable 
of Maximum Probable Sample of the 

Exposure Exposed Population 
Tyoe of Exoosuro (rea) ( ren) 

Whole body, gonads, or 
bone marrow 

0 . 5  0.17 

Other organs 1.5 0.5 

'From DOE Order 5480.1 A .  
keeping with DOE policy on lowest practicable exposures, exposure to 

the public shall be limited to as small a fraction of the respective annual 
dose limits as is reasonably achievable. Dose commitment is defined as the 
dose equivalent (rem) received by specific organs during a period of one 
calendar year that was the result of radionuclide uptakes by a person. 
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procedures, the signs and symptoms of heat stress, the 
potential for encountering hazardous materials on the site, 
and emergency telephone numbers, first aid, and location of 
first aid stations and hospitals. The training will also 
include the highlights of this health and safety plan, WMCO's 
emergency plan, a detailed description of decontamination 
procedures, and respirator use and fit-testing. 

Practical demonstrations shall be given when appropriate 
(e.g., in self- monitoring for contamination on workers). 
Fit-testing for respirator users will, at a minimum, include 
qualitative testing. Quantitative testing will be provided. 
Adequate information regarding known hazardous materials that 
may be encountered on site, including radioactive materials, 
chemical constituents, and asbestos, will be provided to 
ensure compliance with the Hazard Communi cation Standard (29 
CFR 1910.1200). Workers will be informed of the physical 
hazards at the site. Refresher training will be provided by 
the Corporate Health and Safety Manager or the Site Health 
and Safety Officer, as deemed appropriate for the time span 
of the project. Visitors will receive training on the 
specific hazards they may encounter. 

a 

Personnel working in jobs involving possible radiation 
exposure .will be advised of National Council on Radiation 
Protection (NCRP) Report 39, which recommends that exposures 
to embryos and fetuses be minimized. Workers will be advised 
of the biological risks to embryos and fetuses exposed to 
ionizing radiation. Workers will also be made aware that 
specific efforts and attention should be taken to keep the 
exposure of an embryo or fetus to radiation or hazardous 

- 



Revis ion : 4 
Section: 1.0 
Subsection: 6 
Date : 8/88 
Page: 8 of 15 

materials at the very lowest practicable level during the 
gestation period. 

Training will be provided to workers on the potential health 
impacts that result from chemical exposure. Following the 
initial site survey, an assessment will be made of these 
impacts and the health and safety requirements needed for 
individual areas on site. For example, if PCBs or 
PCB-containing materials are to be sampled, training specific 
to the safe handling and disposal of PCBs will be provided. 
40 CFR 761 lists PCB prohibitions that must be followed (EPA 
1986). When and if asbestos is encountered at the FMPC, 
worker training specific to the occupational exposure to 
asbestos will be provided [29 CFR 1926.58 (k) (3) 1 .  Each 
worker will pass a written or oral examination with results 
documented. The instructor will discuss and provide workers 
with literature on the biological effects of radiation, such 
as the U.S. Nuclear Regulatory Commission Regulatory Guide 
8.12, ttInstructions Concerning Potential Radiation Exposure.I1 

Before beginning work at a new work location or under 
different working conditions, the Site Health and Safety 
Officer will provide a briefing to workers stating the nature 
and extent of contamination to be encountered that day and an 
explanation of safety equipment to be used. 

6.4.2 Records and ReDortina Requirements 
The Task Leader will notify the WMCO Environmental Safety and 
Health (EStH) Department, the FMPC Project Director, and the 
responsible installation safety officer of a fatality or 
serious accident, as required in DOE Order 5484.1A. Fatal 
accidents will be investigated by the state, federal, or 
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local off ice having environmental, safety, and health 
jurisdiction. 

WMCO will be responsible for the recording and reporting of 
reportable illnesses and injuries in accordance with DOE 
requirements. Copies of these reports will be forwarded to 
the appropriate WMCO personnel, including the FMPC Project 
Director and the responsible installation safety officer. 
Recordable occupational accidents and illnesses are those 
defined in DOE Order 5484.1A, llEnvironmental Protection, 
Safety, and Health Protection Information Reporting 
Requirements. It 

WMCO will submit a DOE Form 5484.X, llIndividual 
Accident/Incident Report," for each occurrence for which 
reporting is required under DOE 5484.1A. Forms will be 

submitted to the responsible WMCO installation safety officer 
and the cognizant DOE Operations Office. WMCO will maintain 
records of employees' exposures to radioactive or toxic 
materials or other harmful physical agents for a period of 3 0  

years. DOE Form 5484.8, llTermination Occupational Exposure 
Report," will be forwarded to the FMPC Project Office and 
responsible WMCO installation safety officer within 3 0  days 
of termination of employment or within 3 0  days of the 
determination of exposure in accordance with Annex A of DOE 
Order 5484.1. 

6 .5  ENGINEERING CONTROLS 
One of the primary means of reducing personnel exposure to 
radiation is to use good, sound engineering practices in 
designing, shielding, and containment and material handling 
practices for the material to be removed from the silos 

000064 
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during the sampling project. Containments may be used to 
control the spread of contamination or release of 
contaminants to the environment or a combination of these 
factors. Shielding against exposure to ionizing radiation 
can be an effective tool for the ALARA concept without 
hindering the workers' ability to conduct their tasks in an 
expeditious manner. Sound engineering can reduce the 
requirements of personnel protective clothing to a minimum 
and thus, increase the productivity of the work force. 
Methods considered for reducing radiation exposure are: 

0 Shielding during the core sectioning 
0 Utilizing a bandsaw for Lexan tube cuts 
0 Shielding for sample/core storage 
0 Minimizing workers' time at the source 
0 Maximizing workers' distance from source 
0 Utilizing the Radon Removal System. 

6.6 REGULATED ZONF,S/AREAS 

A site control program has been developed at the FMPC to 
control worker exposure to radioactive and hazardous 
materials and to prevent the spread of contamination. The 
FMPC site has been divided into three general work zones as 
shown in Figure 6-1. These work zones have been established 
based on worker exposure potential, established site control 
zones, and contamination control considerations. 

Zone 1 is the FMPC Process Area. This area includes both the 
production area and the waste storage area. Personnel access 
to the Process Area will be through the change rooms in the 
Service Building. Personnel entering the Process Area are 
required to change into WMCO-issued undergarments, coveralls, 
and boots.  Showers, clothing changes, and contamination 
monitoring are required when leaving the Process Area. 

000065 
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F i g u r e  6-1. Site C o n t r o l  Zones 
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Vehicle access to the Process Area will be through the South 
Gate. Vehicles leaving this zone will be monitored for 
contamination. Eating, drinking, and smoking are permitted 
only in designated areas within this zone. 

Within Zone 1, an exclusion zone will be established around 
the three silos. This exclusion area will have its own 
control point for contamination control and to limit the 
number of personnel in the area. 

6.7 PERSONNEL PROTECTIVE EOUIPMENT 
Based on current information, the following personnel 
protective equipment is prescribed for the sampling of the 
silos: 

Enter Zone 1: 

- Safety glasses - Safety shoes (supplied by WMCO) 
- Overalls (supplied by WMCO). 

Enter Exclusion Area at S i l o  Sampling Work S i t e :  

- Glove liners (cotton) - Shoe covers (PVC) - Tyvek coveralls (hooded) - Glove (outer) rubber/leather - Shoe covers (outer) disposable (latex) - Full-face respirator with organic filter 
and HEPA filter No. GMA-H - Hard hats. 

Any additional personnel protective equipment requirements 
will be stated in the WMCO Radiation Work Permit (Section 1, 
Subsection 6.10). 

6.8 MONITORING EQUIPMENT 
The components of the Health Physics and Industrial Hygiene 
monitoring program are contained in the Fernald RI/FS Health 

15 
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and Safety Plan (Revision 3 ) .  The specific personnel 
monitoring to be followed for monitoring and controlling the 
health and safety of this project will be, at a minimum, as 
follows: 

0 One pocket dosimeter (self-reading) 
0 One thermoluminescence detector 
0 Bioassay program for sampling personnel. 

Monitoring for exposures to chemicals, such as lead or 
silicates, will not be necessary because of the very low 
expected exposures. The on-site health and safety officer 
will determine if chemical monitoring is necessary once 
operations begin. 

6.9 ALARA CONSIDERATIONS 
Protection of workers in the United States is controlled by 
federal regulations that establish exposure limits. However, 
regardless of quantitative limits incorporated into 
standards, pertinent regulations require that no radiation 
dose be permitted that can be practically and reasonably 
avoided. This principle, called the ALARA concept, is the 
keystone of current radiation exposure reduction efforts. 
A U R A  involves both a philosophical approach to radiation 
protection and a defined set of technologies that will 
minimize exposure at an acceptable cost. ALARA is a moving 
target because the emergence of improved methods or the 
development of radiation protection practices may reduce 
radiation exposures further. 

The policy established for this project will be to maintain 
exposures to radiation at levels that are as low as 
reasonably achievable. ALARA will be achieved through 
proper training of employees, adequate work procedures, good 
housekeeping practices, and, when required, use of protective 
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equipment. Each individual working in radiologically 
controlled areas will be rewired to strictly adhere to 
established radiation protection and ALARA rules, 
regulations, and concepts. For example: 

0 Minimizing radiation exposures where practical by 
the use of time, distance, shielding, and 
administrative controls (the methods are included 
in Section 3.0 of this plan) 

0 Engineering the exposure to ionizing radiation out 
of the work to be accomplished (ALARA review 
document addresses the use of shielding for 
exposure to radiation control) 

0 Mock-run training of selected work crew. 

6.10 RADIATION WORK PERMIT 
It is the policy of WMCO that Radiation Work Permits be 
issued f o r  the performance of any task that involves 
radioactive material or for which there is no approved work 
procedure. Radiation Work Permits are also issued for tasks 
performed under approved work procedures if these tasks 
involve work in high-radiation fields or in areas where 
radiation fields are variable or unknown. WMCO will 
maintain personnel radiation dose ALARA at the FMPC. 
Radiation Work Permits shall be obtained as outlined in 
WMCO-F’MPC ESH-P-30-002 Procedure. 

The primary purpose of the Radiation Work Permit is to 
control nonroutine or periodic-routine tasks that involve 
the potential for significant radiation exposures. The 
Radiation Work Permit identifies the work activity, the 
associated radiological conditions, and the protective 
measures required to accomplish the work. 
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6 11 MEDICAL/SITE EMERGENCY 
In case of accident or injury, the supervisor must fill out 
a I1Supervisor's Employee Injury Reporttt and give it to the 
Site Health and Safety Officer. 

6-12 GENERAL SAFETY REOUIREMENTS 
The following general safety requirements will be followed to 
minimize the occurrence of and potential adverse effects of 
unsafe or hazardous conditions at the site: 

0 Contaminated protective equipment, such as 
respirators, hoses, boots, etc., will not be 
removed from the regulated area unless they are 
properly packaged and labeled. Waste will be 
handled per Procedure X6524 for this task. 

0 Legible and understandable precautionary labels 
will be affixed prominently to containers of 
contaminated scrap, waste, debris, and clothing. 

0 Contaminated materials will be stored in tightly 
closed containers in well-ventilated areas. 

6.13 HEAT STRESS 
Guidelines have been developed by NIOSH for monitoring heat 
stress and other physiological factors and are published in 
the OccuDational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities (1986). These guidelines 
are presented in the Fernald RI/FS Health and Safety Plan 
(Revision 3 ) .  
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7 . 0  QUALITY ASSURANCE 

The quality of the work to be performed in this sampling and 
analysis program will be insured by following the WMCO 
Quality Assurance Plan, FMPC-2159 (Topical Manual), Revision 
0, dated May 31, 1988 and approved work procedures. The WMCO 
Quality Assurance Plan implements DOE Order 5700.6 and NQA-1. 
The procedures are contained in Section 2.0 of this plan. 
All personnel will be trained prior to the start of work. 
All training will be documented. 

Additional controls for the K-65 Sampling Project are as 
follows and are detailed in Attachments 1 through 11. 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8 .  

9. 

Definition of the QA objectives for the collected data 
in terms of precision, accuracy, completeness, and 
representativeness as defined in Attachment 1. 

Internal quality control (QC) checks and frequency as 
defined in Section 11.0 of the QA Project Plan. 

Preventative maintenance procedures and schedules as 
defined in Attachment 3 .  

Equipment calibration and maintenance as defined in 
Attachment 4 .  

Sampling procedure distribution and control as defined 
in Attachment 5. 

Chain-of-custody procedures as defined in Attachment 6 

Procedures for controlling the evaluation and reporting 
of data as defined in Attachment 7 of the QA Project 
Plan. 

Procedures for sample collection. 

Laboratory testing program initiation. 
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Procedures for controlling sampling as defined by the 
K-65 sampling Procedure K6507. 

The samples will be received and will have the initial 
CLP preparation performed at IT'S Bear Creek laboratory 
facility, which is not a CLP-approved laboratory. 
Although the sample preparation will be done at a 
non-CLP facility, the personnel performing this work 
will be experienced in the CLP procedures to be used and 
will have been qualified under the CLP. Experience and 
qualification of personnel will be documented. 

Holding times for organic analyses may not be met 
because of existing procedures that must be followed for 
shipping and handling of radioactive materials. Because 
of the activity of the materials, all samples must be 
transferred from DOE'S Radioactive Material License to 
IT Corporation's License. To accomplish this, WMCO must 
initiate shipping procedures and IT Corporation's Bear 
Creek facility must be the receipt point. Shipment of 
samples will be delayed because this step does not exist 
in a normal CLP sample transfer, and the Bear Creek 
facility is not the laboratory to perform the organic 
analyses. Another reason for delays in the analysis 
process will be the extensive on-site sample preparation 
and examination processes. All of the samples will be 
collected from the silos in approximately a two-week 
period. To meet the holding time, all samples 
(projected to be twelve) would have to be examined, 
screened on site, transported, screened at the 
laboratory, transferred to IT'S Mixed Waste Laboratory, 
and analyzed within this short time period. 

A listing of project personnel to ensure QC is shown in 
Section 9.0, Management Plan. 

Specific references to the pertinent additional controls are 
provided in the individual, detailed procedures that have 
been prepared for the sampling program (Section 2 of the 
Implementation Plan). 
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8 . 0  W A S T E  MANAGEMENT 

Waste management, handling, and packaging requirements for 
the K-65 sampling program are provided in Procedure K6521. 
The generated wastes may contain both radioactive and 
hazardous waste materials, and will be handled as mixed waste 
until determined otherwise. These wastes will be packaged in 
appropriately labeled containers and transferred to WMCO f o r  
further handling and/or disposal. No liquid wastes, other 
than decontamination fluids, are expected to be generated 
during the sampling program. However, if any liquid waste 
is generated, it will be handled in accordance with WMCO 
provisions and transferred to WMCO for disposal after 
appropriate containment and packaging. Liquid waste, if 
generated, will be drummed and held for RCRA determination. 
If determined to be RCRA material, it will be stored in K-C2 
warehouse and entered into hazardous waste inventory. Solid 
waste materials generated will be handled according to WMCO 
SOP'S 1-C-602 and 20-C-601 and WMCO department procedure QAP- 
12.09. These are Attachment 11 (for reference only). 

Individuals who will be performing and/or directing 
activities that produce, or have the potential to produce, 
waste materials will have appropriate training on WMCO waste 
management practices. This will ensure that the waste 
materials are handled properly and safely, as well as help to 
minimize the volume of waste generated. These individuals 
will also have appropriate training and knowledge for 
performing waste characterizations. 
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9.0 MANAGEMENT PLAN 

Figure 9-1 presents the proposed schedule for the sampling 
program. 

The K-65 Sampling Management Organization governs all 
management responsibilities and activities for the K-65 
Sampling Program based on the organization chart in Figure 
9-2. 
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TITLE: K-65 SAMPLING OPERATION SEQUENCE 

1.0 PURPOSE 

This procedure provides the overall sequence of operational 
events and ties together the individual procedure documents 
for the sampling of contents of Storage Silos 1, 2, and 3 at 
the FMPC, also known as the K-65 Silos and the Metal Oxide 
Silo. Also included is a mock sampling of the existing empty 
Silo 4 at the FMPC. 

2.0 SCOPE 

This procedure applies to all steps in the sampling, 
observation, handling, storage, shipping, and analysis of the 
contents of Silos 1, 2, and 3 .  The procedure serves as the 
master sequence for all of the above operations which 
hereinafter are referred to as the K-65 sampling 
operations. 

3 . 0  RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Manager to see that this procedure is followed 
during the execution of the K-65 sampling program. 

3.2 It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained in the use of the stated 
equipment and handling of the samples. 

3 . 3  It is the responsibility of each individual 
performing this procedure to follow it and to 
report any unusual occurrences to the K-65 Sampling 
Task Leader or his designee. 

4.0  REFERENCES 

4.1 Metal Oxide and Empty Silo Study and Evaluation 
Report, Camargo Associates, Limited, May 1986. 

4.2 K-65 Silos Study and Evaluation Report, Camargo 
Associates, Limited, February 1986. 
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4.3 Final Safety Analysis Report for K-65 Silos Radon 
Mitigation and Dome Reinforcement, ASI, October 30, 
1987. 

4.4 FMPC Environmental Monitoring Annual Report for 
1986, WMCO, April 30, 1987. 

4.5 Engineering Study of the K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Project at the 
Feed Materials Production Center; IT Corporation, 
August 20, 1987. 

4.6 Conceptual Design Report, K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Study, WMCO, May, 
1987. 

4.7 Statement of Work, K-65 Sampling; WMCO. 

4.8 Occupational Safety and Health Standards for the 
Construction Industry, 29 CFR Part 1926. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Good field safety rules are to be observed at all 
times while equipment is handled and samples are 
taken in accordance with Section 1, Subsection 6.0 
of the OSH Plan. 

5.2 Protective clothing and dosimetry must be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

5.3 The entire sampling operation will be governed by a 
Radiation Work Permit, full-time ERMT coverage, and 
the approved ALARA Plan for the project. 

6.0 PREREOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and Contractor. 

6.2 Craft labor available for removal of flanges and 
other project support. 

6.3 Crane scheduled for sample equipment lifting. 
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6.4 Truck with core transport racks at hand. 

6.5 Two areas, a laydown area and an Examination 
Trailer, set aside and prepared for the field 
operations. 

6.6 Area for archived core samples designated and 
prepared by WMCO. 

6.7 For Silos 1 and 2, radon removal system operable 
and connected to the silo to be sampled. 

7 . 0  PROCEDURE 

Diagram representation of the K-65 Sampling Operation 
Sequence for Procedure K6501 is attached as Figure 1. 

7.1 Mark location of points to be sampled, using 
Procedure K6502. This step may be accomplished 
anytime up to the start of flange removal 
(Procedure K6505). 

7.2 Prepare sampling equipment and procure supplies in 
accordance with Procedure K6503. Place these in a 
controlled area under lock and key, or with a 
designated person to guard against tampering or 
contamination. Ensure that the equipment cannot be 
accessible to unauthorized parties. This step may 
be accomplished any time up to the start of flange 
removal (Procedure K6505) . 

7.3 Position crane for sample taking at each silo, in 
accordance with Procedure K6504. The crane may be 
positioned for the first sample anytime up to the 
removal of the first flange from that particular 
silo (Procedure K6505). 

7.4 For Silos 1 and 2, operate the radon removal system 
in accordance with Procedure K6510 for sufficient 
time to achieve a prescribed radon level in the 
silo air space. 

7.5 Once steps 7.1 Through 7.4 Are completed for the 
particular location to be sampled, remove the 
flange from the designated sample location manhole 
as given in Procedure K6505. 
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Sample as per Procedures K6506 or K6507, and 
replace flanges after each sample as per Procedure 
K6508. 

After each sample core is withdrawn from the sample 
location, it must be placed in a temporary carrier 
and transported to the laydown area under Procedure 
K6509. The sample core will be transferred 
manually to the examination trailer, where 
activities are controlled by Procedures K6510, 
K6511, K6512, K6513, K6514, ,and K6515. 

Sample cores that remain after examination and 
sectioning are to be placed in archive storage 
according to Procedure K6517. 

Shipping of samples for analysis in off-site 
laboratories and in other parts of the FMPC 
facilities is to be done in accordance with 
attached Procedure K6518 and Attachment 6. The 
designation of analyses to be performed on the 
samples in these shipments and the associated 
analytical methods are found in Procedures K6519, 
K6520, K6521, K6522, and K6523. 

Waste materials and supplies from the entire 
sampling operation are to be accumulated in 
appropriately labeled containers. As indicated by 
storage considerations and as mandated at the end 
of the sample handling operations, these wastes 
will be handled and removed from the work area in 
accordance with Procedure K6524. 

If any emergencies, spills, or other abnormal 
situations arise during the carrying out of these 
sampling operations, the responsible parties should 
refer to Abnormal Occurrences Procedure (Procedure 
K6525). 

Samples analyzed by off-site laboratories and 
excess residues will be returned to WMCO to perform 
confirmatory analytical testing as per Procedures 
K6525 through K6529. 
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TITLE: IDCATION AND MARKING OF SAMPLING POINTS 

1.0 PURPOSE 

This procedure provides the methodology to locate and 
mark sample points to aid in identification and 
characterization of samples taken from the silos. 

2.0 SCOPE 

This procedure applies to Storage Silos 1, 2, and 3. 
Each of these silos is equipped with five manways 
(manholes). Sampling will be conducted through four of 
these manholes. The fifth panhole, located at the 
center of each domed roof, will be excluded. A total of 
twelve sampling points will be located and marked with 
metal tags. Two samples will be taken from one point on 
Silo 1; thus, thirteen total samples will be taken. 
One additional location has been identified on Silo 4 
for the mock sampling run. 

3 . 0  RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the location, identification, and marking 
phase. 

3.2 It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced with 
this procedure and the use of the identification 
and fastening equipment. 

3.3 It is the responsibility of each individual 
performing this procedure to follow it and to 
report unusual occurrences to the K-65 Sampling 
Task Leader. 

4.0 REFERENCES 

4.1 Statement of Work, K-65 Sampling; WMCO. 

4.2 K-65 Sampling Operation Sequence, Procedure K6501. 
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5.0 SAFETY AND PRECAUTIONS 

5.1 Protective clothing and dosimetry must be worn in 
accordance with Section 6.0 of the OSH Plan. 

5.2 To minimize man-rem exposure, work on the K-65 
silos must be well planned and performed so that no 
more time than necessary is spent on the domes. 

5.3 Silo domes are sloped, resulting in poor footing. 
Proper footwear should be worn and care exercised 
when maneuvering on top of the silos. 

NOTE: At no time should personnel walk on or 
equipment be placed on the center cap of the silos. 

5.4 Review of safety and operational procedures has 
taken place with personnel involved. 

6.0 PREREOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
contractor. 

6.2 Project Logbook 

6.3 Metal tags (12). The tags are to be prepunched 
with the manhole location identification numbers 
shown on Drawing No. 303317-A-C01. 

6.4 Epoxy cement 

6.5 Backpacks (2) 

6.6 Wooden or plastic spatulas (12) 

6.7 Polyethylene bags (12) 

6.8 Wire brush (1) 

6.9 Field logbook (1) 

6.10 Protective clothing per Addendum No. 2 (Revision 
2) to the Fernald RI/FS Health and Safety Plan 
(Revision 3), June 1988. 

6.11 Duct tape 
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6.12 Two-way radios (1 set) 

6.13 Disposable latex gloves (2 pairs) 

7.0 PROCEDURE 

7.1 Preliminam Procedure 

7.1.1 Prior to transit to the silos in the 
field, the epoxy cement components should 
be transferred from the 1-gallon 
containers to resealable 1-pint con- 
tainers. The components should not be 
mixed at this time. 

7.2 Field Activity 

7.2.1 Collect required supplies and equipment 
including a working set of two-way 
radios. 

7.2.2 Begin field work. Update daily the WMCO 
library-issued project logbook that is 
assigned to the K-65 Task Manager. 

7.2.3 Locate the designated manhole to be 
marked. A metal tag will be used on each 
of four manholes on each silo. 

7.2.4 Disposable latex gloves will be worn when 
affixing metal tags to the manhole. 

7.2.5 Apply a small amount of epoxy on the back 
side of the metal tag, using the spatula 
to spread out the epoxy and being careful 
not to apply too much cement. 

7.2.6 Verify the correct association of tag 
number to flange location per sample 
logbook and Drawing No. 303317-A-C01. 

7.2.7 The metal tag will be affixed to a flat, 
c l e a n  surface of t h e  manhole. 
Preferably, the tag should be in a 
conspicuous location on the manhole 
nozzle itself and not on the removable 
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manhole flange (cover). If the nozzle 
neck is covered with foam, affix tag to 
the flange. 

The surface where the tag is to be 
affixed should be clean, dry, and free of 
any loose paint, rust, oil, or debris. 
If necessary, wire brush the surface. 

Carefully position the tag in place and 
hold for a few seconds. The cement 
should be tacky enough for the tag to 
remain in place. If necessary, the tag 
may be held in place with duct tape to 
minimize personnel exposure until the 
epoxy sets. (This may take a few 
minutes. ) 

Place used spatula and cement in a 
polyethylene bag and seal-. 

Proceed to the next manhole. Steps 7.2.2 
through 7.2.13 should be performed for 
each manhole to affix the metal tags f o r  
identification purposes. 
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TITLE: RECEIPT, PREPARATION, AND SETUP OF SAMPLING EQUIPMENT 

1.0 PURPOSE 

The purpose of this procedure is to furnish the required 
steps for the receipt, preparation, and setup of the 
equipment needed for the sampling of Silos 1, 2, and 3, 
in addition to the mock sampling run on Silo 4 .  

2.0 SCOPE 

This procedure will be required for the assembly, 
collection, and placement of all equipment necessary to 
perform the designated sampling tasks. 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Team Leader to see that this procedure is followed 
during the field program phase. 

3.2 It is the responsibility of the K-65 Sampling Task 
Team Leader to assign the following tasks to 
persons who are experienced and/or trained in the 
handling of the sampling equipment to be used. 

3.3 It is the responsibility of each individual 
designated to perform the following tasks to report 
any unusual circumstances to the K-65 Sampling Task 
Team Leader. Faulty or missing equipment, or any 
nonconformance to the procedures should be 
reported. 

4 . 0  REFERENCES 

4.1 Statement of Work, K-65 Sampling; WMCO. 

4.2 K-65 Sampling Operation Sequence, Procedure K6501. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Good field safety rules will be observed at all 
times during the handling and assembly of the 
sampling equipment in accordance with Section 1, 
Subsection 6.0 of the OSH Plan. 
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5.2 Protective clothing and dosimetry will be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

5.3 To minimize man-rem exposure, any preparation and 
setup of equipment near the K-65 silos must be well 
planned and performed so that no more time than 
necessary is spent near the silos and on the domes. 

PREREOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
Contractor. 

6.2 Necessary equipment has been shipped to a 
designated location and addressed to the K-65 
Sampling Task Manager. 

6.3 Equipment received by the K-65 Sampling Task Leader 
will be stored in a designated, controlled area 
before the initiation of field activities. 
Flammable and combustible liquids will be stored 
and handled on site in accordance with DOE orders 
and referenced national consensus standards. 

6.4 Calibration of any equipment used in the sampling 
procedure will have been accomplished per 
manufacturer's recommendations. 

EOUIPMENT LIST 

7.1 Vibra Corer Equipment 

7.1.1 (2) 3-1/2 inch outer diameter (O.D.) 
Vibra Corer Head Assemblies 

7.1.2 (12) Metal catchers 

7.1.3 (24) 20-foot sections of 4-inch O.D. 
stainless steel outer casing 

7.1.4 (12) Metal cutters 

7.i.5 (12) 3-1/2 inch O.D. cutting shoes 

7.1.6 (24) 20-foot sections of 3-1/2 inch O.D. 
Lexan tubing 

000017 



Revis ion : 4 
Section: 2.0 
No. : K6503 
Date: 8/88 
Page: 3 of 7 

7.1.7 Plastic caps for Lexan tubing 

7.1.8 Oiler attachment for head assembly. 

7.2 Other Equipment Required for Sampling of Silos 

7.2.1 Air compressor or drive unit of 
sufficient capacity to deliver the 
required vibration frequency to Vibra 
Corer head assembly in accordance with 
manufacturer's specifications 

7.2.2 Airline or drive cable (for above) of 
sufficient length to sampling 
requirements (see Procedure K6507) 

7.2.3 Correct fittings for airline or drive 
cable attachment to Vibra Corer head 
assembly in accordance with 
manufacturer's requirements 

7.2.4 Heavy duty polyethylene sleeves for core 
transport to the laydown area 

7.2.5 Duct tape for taping the polyethylene 
sleeve to the Vibra Corer barrel and for 
taping the sleeve at the bottom below the 
barrel after it is withdrawn from the 
silo 

7.2.6 40-foot flatbed truck for delivery of 
coring apparatus from equipment 
preparation area 

7.2.7 Core troughs for flatbed truck and 
'Examination Trailer 

7.2.8 Dynamometer or load cell of sufficient 
capacity 

7.2.9 Connection fittings 
7.2.9.1 Between crane line and 

7.2.9.2 Between dynamometer and Vibra 
dynamometer 

Corer head 
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7.2.10 Hand tools (including at least two large 
pipe wrenches) 

7.2.11 Permanent ink markers 

7.2.12 4-inch clear adhesive tape and 4-inch 
see-through red adhesive tape 

7.2.13 3-inch adhesive surgical tape 

7.2.14 Thread adhesive (Locktite or equal 
vibration proof anaerobic) 

7.2.15 Adhesive vvupvv ( 9 ) arrows 

7.2.16 Band saw for cutting Lexan tubing 

7.2.17 Sixty (60) rolls of electrical tape 

7.2.18 Wooden or metal support horses for core 
trough support 

7.2.19 Diesel fuel tank or tank truck 

8.0 PROCEDURE 

8.1 Finalize the complete equipment and materials list 
and check off each piece of equipment in the 
project logbook as it arrives on site or is 
acquired. 

8.2 Once all of the Vibra Corer equipment has arrived 
on site, assemble the Vibra Corer steel outer 
casing by connecting the threaded head assembly to 
the coupler. A thread adhesive (Locktite or 
equivalent) will be used on the threaded portions 
of the sampling device. 

8.3 Connect two 20-foot sections of outer casing by 
welding together cement two 20-foot sections of the 
Lexan pipe. 

8.4 Attach the threaded cutting shoe to the bottom 
section of the casing, again using the thread 
adhesive. 
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Starting at the bottom of the cutting shoe, mark 
each 1-foot increment on the outer casing with a 
permanent ink marker by drawing a complete circle 
around the casing. Mark the casing all the way to 
the top of the outer casing. This should reach 35 
feet. 

Using 3-inch surgical tape wrapped around the 
barrel and a permanent ink marker, indicate each 
foot increment up to the 35-foot mark. The numbers 
should be clear and 2 inches in height so as to be 
readable from a distance. The bottom of the white 
surgical tape should correspond with the exact foot 
marker made around the barrel in Step 8.5. 

Wrap 4-inch clear adhesive tape over each foot 
marker made with the white surgical tape to protect 
the numbers. On every fifth foot marker (5 foot, 
10 foot, 15 foot, etc.), wrap 4-inch red 
see-through adhesive tape around the indicated foot 
marker. This will help the K-65 Sampling Task 
Leader keep track of the depth of the rod from a 
distance if needed. 

Stick adhesive I I u P ~ ~  ( 1' ) arrows along the length 
of a 36-foot section of clear Lexan tubing at an 
increment of 4 to 5 feet. 

Remove the cutting shoe from the steel outer casing 
and insert the Lexan tubing inside the casing with 
the arrows pointing toward the vibratory head 
assembly. Push the tubing up inside the casing as 
far as it will go. About 1 foot of tubing should 
be sticking out of the casing. 

While holding the cutting shoe beside the steel 
casing, cut the Lexan tubing at the point where it 
would meet the tapered end of the cutting shoe if 
the shoe was attached. (This will reduce the 
opportunity for materials being sampled to enter 
the annular space between the Lexan tubing and 
outer steel casing.) The Lexan tubing should fit 
as far down into the cutting shoe as possible. 

Prepare a second assembly of steel outer casing and 
Lexan tubing as described in Steps 8.1 through 
8.10. This will serve as a backup assembly in the 
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event of equipment breakdown or scheduling impacts 
caused by sample core preparation and examination. 

8.12 Before the assembled Vibra Corer apparatus can be 
loaded onto the 40-fOOt flatbed truck for delivery 
to the silo area for sampling, fabricate and 
securely attach core troughs to the truck bed. 

8.13 Prepare the polyethylene containment sleeve 
assembly before sampling activities commence. 

8.14 Once the crane has arrived on site, obtain and 
install appropriate fittings/connection devices. 
Attach the crane line to a dynamometer or load cell 
that will then be attached to the Vibra Corer 
sampling device. 

8.15 Variable lengths of airline hose or Vibra Corer 
drive cable will be required for sampling at the 
different silo manholes. Before each sampling 
event, determine the length of cable or airline 
required to deliver the required vibration 
frequency at the head assembly based on the 
designated location of the crane for that specific 
silo sampling location. See attached map of silo 
sample locations (Drawing No. 303317-A-C01). 

8.16 Check to ensure that the correct fittings which 
connect the Vibra Corer apparatus to the airline or 
drive cable are available and in place. 

8.17 Other equipment required to be in place before 
sampling at each silo location includes: 

8.17.1 Duct tape for taping the polyethylene 
sleeve to the Vibra Corer apparatus and 
for taping the sleeve shut below the 
corer barrel after sampling. 

8.17.2 Scissors or utility knife to cut the 
polyethylene sleeve, if necessary, once 
it has been taped closed at the bottom. 

8.18 The Examination Trailer should be secured so that 
expected wind conditions will not adversely affect 
its safety or integrity. 
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TITLE: SETUP AND POSITIONING OF THE CRANE 

1.0 PURPOSE 

This procedure defines the progression of steps to be 
followed during setup and positioning of the crane used to 
support the Vibra Corer sampler during sampling of the Waste 
Storage Silos 1, 2 ,  and 3 .  The crane must be used to 
eliminate undue stress and weight on the domed roofs of the 
silos by the sampling equipment. The crane must be relocated 
four times during the sampling program. 

2.0 SCOPE 

This procedure applies to setup and positioning of the crane 
used during sampling of the FMPC Waste Storage Silos 1, 2, 
and 3 .  The mock sampling run on Silo 4 will also be 
performed in accordance with this procedure. 

3.0 RESPONSIBILITY 

3.1 

3 . 2  

3 . 3  

It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the field program phase. 

It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced with 
this procedure and/or have been trained in the use 
of the stated equipment. 

It is the responsibility of each individual working 
with the crane to be familiar with this procedure. 
Those directly involved with setup or positioning 
of the crane are responsible for following this 
procedure and reporting any problems or unusual 
occurrences immediately to the K-65 Sampling Task 
Leader. 

4.0  REFERENCES 

4 . 1  4 . 1  Engineering Study of the K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Project at the 
Feed Materials Production Center; IT Corporation, 
August 20 ,  1987. 

4 .2  Statement of Work, K-65 Sampling; WMCO. 
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4.3 Occupational Safety and Health Standards for 

4.4 K-65 Sampling Operation Sequence, Procedure K6501. 

Construction Industry; 29 CFR Part 1926. 

4.5 Mock Run Using Vibra Corer Equipment, Procedure 
K6506. 

5.0 SAFE'IY AND PRECAUTIONS 

5.1 Setup, inspection, and operation of the crane must 
be per OSHA standards, Sections 1910.180, 1926.550, 
and all relevant national consensus standards 
(i-e., ANSI). Load testing must be performed and 
documented in accordance with WMCO Maintenance Work 
Instruction CRA-001, "Cranes and Hoists Inspectiongt 
and verified by the Project Engineer. 

5.2 Protective clothing and dosimetry will be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

5.3 Accessible areas within the swing radius of the 
rotating superstructure of the crane will be 
barricaded to prevent an employee injury. 

5.4 Crane clearance from any electrical distribution or 
transmission lines will be maintained in accordance 
with the following OSHA requirements and approved 
by WMCO Fire and Safety: 

0 Lines rated 5kV or below, minimum clearance 
between the lines and any part of the crane or 
load will be 10 feet. 

0 Lines rated over 5kV, minimum clearance will 
be 10 feet plus 0.4 inch for each kV over 5kV, 
or twice the length of the line insulator, but 
not less than 10 feet. 

0 In transit with no load and with the boom 
lowered, the equipment clearance will be a 
minimum of 4 feet for voltages less than 50kV; 

. 10 feet for voltages over 50kV, up to and 
including 345kV; and 16 feet for voltages 
between 345kV and 750kV. 
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5.5 The crane is being used to support the weight of 
the sampling equipment and to minimize stresses to 
the domed roofs of the silos. The limited 
structural integrity of the s i l o s  should be 
considered throughout the sampling program and 
particularly during the operation of the 
crane. At no time should the crane load rest on 
the surface of the dome. 

5.6 Silo domes are sloped, resulting in poor footing. 
Appropriate footwear should be worn and care taken 
when walking on the silos. 

NOTE: At no time should personnel walk on or 
equipment be placed on the center cap of the s i l o ,  

5.7 Review of safety and operational procedures has 
taken place with personnel involved. 

6.0 PREREOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
contractor. 

6.2 Skilled labor available for crane assembly and 
operation. 

6 . 3  Fuel truck located for fueling crane at its five 
positions per Drawing No. 303317-A-C01. 

6.4 Crane components for assembly and maintenance on 
site. 

6.5 Adequate access and travel roads around the silos. 

6.6 Tool truck, small assembly crane, and other 
equipment required for primary crane assembly per 
contractor's recommendations. 

6.7 Electrical transmission lines which cross the 
travel route of crane de-energized or moved 
sufficiently out of the way per OSHA requirements 
during crane movement. 

6.8 Security fence breached at locations per Drawing 
NO. 3 03 3 17-A-COl . 
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7.0 PROCEDURES 

7.1 Locate crane components, small assembly crane, and 
required general tools in the assembly area. 

7.2 Barricade accessible areas within swing radius of 
the rotating superstructure per contractor's 
recommendations. 

7.3 Assemble crane per manufacturer's instructions. 

7.4 Fill fuel tank with fuel oil. Be sure to ground 
both systems properly prior to fuel transfer. 

7.5 Inspect equipment, machinery, and cable prior to 
use. Make repairs or replacements as required 
before proceeding. Notify K-65 Sampling Task 
Leader of any unusual circumstances. Perform and 
document load testing per WMCO Maintenance Work 
Instruction, CRA-001, "Cranes and Hoists.tg 

7.6 Locate crane sequentially beginning with position 
No. 1 per Drawing No. 303317-A-C01. 

NOTE: Crane will be relocated four times throughout 
the sampling program. It should travel along 
the routes designated on Drawing No. 
303317-A-CO1. Travel route and access area 
should be barricaded when relocating the 
crane. 

7.7 Set outriggers if applicable. 

7.8 Position boom above corresponding sequential 
manhole per Drawing No. 303317-A-C01 to establish 
correct positioning. 

NOTE: The K-65 Task Manager will inspect crane 
position and give authorization to proceed. 
Record authorization in the project logbook. 

7.9 Swing boom to a location designated in Procedure 
K6506 for hook up to sampler. Secure crane. Do 
not proceed without confirmation from K-65 Sampling 
Task Leader. 
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TITLE: REMOVAL OF MANHOLE FLANGES 

1.0 PURPOSE 

This procedure provides the methodology to remove the manhole 
flanges prior to taking core samples from the silos. 

2.0 SCOPE 

This procedure applies to Storage Silos 1, 2 ,  3 ,  and 4 .  Each 
of these silos is equipped with five manways (manholes). 
Sampling will be conducted through four manholes on Silos 1, 
2 ,  3 ,  and a mock run will be conducted on one manhole of Silo 
4 .  The fifth manhole, at the center of each domed roof, will 
be excluded from the sampling program. A total of 13 manhole 
covers will be removed. 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of R-65 Sampling Task 
Leader to see that this procedure is followed 
during the field program phase. 

3 . 2  It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced with 
this procedure and/or have been trained in the use 
of the stated equipment and removal of the flanges. 

3 . 3  It is the responsibility of each individual 
performing this procedure to follow it and report 
any unusual occurrences to the K-65 Sampling Task 
Leader. 

4.0 REFERENCES 

4 . 1  K-65 Sampling Operation Sequence, Procedure K6501 

4 . 2  Statement of Work, K-65 Sampling; WMCO 

4 . 3  Radon Removal System, Procedure K6510. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Protective clothing and dosimetry must be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 
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5.2 To minimize man-rem exposure, work on the K-65 
silos must be well planned and performed so that no 
more time than necessary is spent on the domes. 

5.3 Silo domes are sloped, resulting in poor footing. 
Proper footwear should be worn and care exercised 
when maneuvering on top of the silos. NOTE: At no 
time should personnel walk on or equipment be 
placed on the center cap of the dome. 

5.4 In addition to the protective clothing referenced 
above, disposable latex gloves should be worn 
during light work around the flanges. Leather 
gloves should be worn when handling the flange 
covers. 

5.5 Review of safety and operational procedures has 
taken place with personnel involved. 

6.0 PREREOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
contractor. 

6.2 Disposable latex gloves (2 pairs) 

6.3 Wrenches (2) 

6.4 Crowbar 

6.5 Field logbook 

6.6 Bolt lubricant (rust penetrant and lubricant) 

6.7 Protective clothing per Addendum No. 2 (Revision 2) 
to the Fernald RI/FS Health and Safety Plan 
(Revision 3), June 1988. 

6.8 Plastic squares (12) (for sitting flanges on as a 
holding area) 
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6.9 Leather gloves (2 pairs) 

6.10 Two-way radios (1 set) 

6.11 Backpacks (2) 

7.0 PROCEDURES 

7.1 

7.2 

SILO HEADSPACE "PUMP DOWN" 

7.1.1 Before the manhole flanges are removed 
from Silo 1 and Silo 2, the Radon Removal 
System will be run to reduce headspace 
radon levels to A U R A  criteria (Procedure 
No. K6510). 

MANHOLE FLANGE REMOVAL 

Note: Follow containment installation procedures 
outlined in K6506 and K6507 before manhole 
flange removal. 

7.2.1 After receiving authorization from the 
K-65 Sampling Task Leader, collect 
required supplies and equipment including 
a working set of two-way radios. 

7.2.2 Sequentially, the first flange to be 
removed is on Silo 4 as a mock sampling 
run (Drawing No. 303317-A-C01). The 
three flanges on Silo 3 will be removed 
next because radon testing and the 
results of sample analysis are not 
required prior to work on Silo 3. The 
radon results and confirmation to proceed 
by WMCO is required on Silo 1 and Silo 2. 
Flange removal and sampling will be 
performed on these two silos as the radon 
results and WMCO approval to proceed are 
secured. 

7.2.3 The procedure for removing any manhole 
flange begins with the removal of the C- 
clamps (Silos 1 and 2) bolts (Silo 3) 
securing the flange to the manhole and 
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the radon system vent pipe. An attempt 
should first be made to remove bolts with 
a wrench. 

7.2.4 For rusted bolts that cannot be loosened 
with the wrenches, a rust penetrant and 
lubricant such as "Liquid Wrench" or 
tlKroiltl may be necessary. Spray the rust 
penetrant and lubricant onto the rusted 
bolt and let it sit for 5 to 10 minutes 
before trying to loosen the bolt. 

7.2.5 Once the C-clamps or bolts have been 
removed from the manhole flange, 
carefully pry apart the flanges using the 
crowbar. Also, remove the bolts from the 
flange connecting the radon system vent 
pipe. 

WARNING: IF, UPON OPENING THE FLANGE, EVIDENCE OF 
ESCAPING GAS (SOUNDS, VISIBLE VAPORS) ARE 
NOTICED, QUICKLY RETREAT TO A SAFE 
DISTANCE AND IMMEDIATELY REPORT THE 
INCIDENT TO THE K-65 SAMPLING TASK LEADER 
OR HIS DESIGNEE. DO NOT PROCEED UNTIL 
FURTHER AUTHORIZATION IS GIVEN. 

7.2.6 Carefully slide the manhole flange over 
to create an edge for manually gripping 
and lifting the flange. 

7.2.7 Using a correct lifting stance to 
minimize strain to the back, two people 
should lift the flange and relocate it to 
the side pocket of the containment bag. 
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TITLE: SILO SAMPLING MOCK RUN USING VIBRA CORER EQUIPMENT 

1.0 PURPOSE 

This procedure is to provide all details and sequences of 
events for the mock sampling of Silo 4 using the Vibra Corer 
sampling device. This exercise is intended to reveal 
opportunities for improvement in carrying out the procedures 
developed for silo sampling, to define any additional or 
modified equipment needs, and to serve as a training 
mechanism for the sampling team. 

2.0 SCOPE 

This procedure details the steps required to collect a mock 
sample from Silo 4 at the northwest (NW) port opening after 
the crane has been correctly positioned. The mock run will 
continue to the point when the Vibra Corer sampling device 
has been properly loaded for transport to the sample laydown 
area. 

Because this silo does not contain any material, no sample 
core will actually exist after the procedure is carried out. 
All steps required in the actual sampling of the three 
remaining silos will, however, be carried out in this mock 
run. Protective clothing designated for use in sampling the 
other three silos will be used in this procedure to determine 
if modifications are required. 

3.0 RESPONSIBILITY 

3 . 1  It will be the responsibility of the K-65 Sampling 
Task Leader to ensure that these procedures are 
carried out as designed. It will also be his 
responsibility to recognize and recommend any 
necessary changes to the procedures to the K-65 
Sampling Task Manager prior to the sampling of 
Silos 1, 2 ,  or 3 .  The K-65 Sampling Task Leader 
will report any unusual occurrences and evaluate 
the procedures established for the silo sampling 
using the Vibra Corer sampling apparatus. 

3 . 2  It will be the responsibility of the K-65 Sampling 
Task Leader to designate appropriately trained or 
experienced personnel to the following tasks. 
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3.4 It will be the responsibility of each individual 
assigned to the following tasks to report any 
unusual circumstances or modifications of the 
procedures as required to the K-65 Sampling Task 
Leader. 

4.0 REFERENCES 

4.1 Statement of Work, K-65 Sampling; WMCO. 

4.2 K-65 Sampling Operation Sequence, Procedure K6501. 

4.3 Engineering Study of the K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Project at the 
Feed Materials Production Center; IT Corporation, 
August 20, 1987. 

4.4 Conceptual Design Report, K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Study; WMCO, May 
1987. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Good field safety rules will be observed at all 
times during the handling of the sampling equipment 
and the execution of the sampling exercise in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

5.2 Protective clothing and dosimetry will be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

5.3 To minimize man-rem exposure, work performed near 
the silo domes must be well-planned and performed 
such that no more time than necessary is spent in 
close proximity to the domes. 

5.4 Due to the deteriorating integrity of the dome 
structures, strict adherence to the health and 
safety requirements must be maintained. 

5.5 The K-65 Sampling Task Leader should not leave the 
silo area throughout the sampling operation unless 
a designated, qualified person is available for 
standby in case of an emergency. 
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6.0 PRl3REOUISITES 

6.1 All applicable training requirements of WMCO and 
the Contractor must be met by persons performing 
the following tasks. 

6.2 Equipment assembly will have been be completed per 
Procedure K6503. 

6.3 The Vibra Corer apparatus will have been 
transported to the silo and properly located for 
crane line attachment and detachment after sample 
collection. 

7 . 0  PROCEDURE 

7.1 Tape the poly sleeve to the upper portion of the 
Vibra Corer casing using duct tape. 

7.2 Position glove bag over the selected manway and 
position support frame to hold bag at the 
appropriate angle for sampling device. 

7.3 Tape manway end of glove bag securely to the skirt 
of the manway frame. 

7.4 Adjust bungie cord to position containment at the 
correct angle for sampling. 

7.5 Remove silo flange per procedure K6505 and set 
aside in the pocket designed into the glove bag. 
Place manway positioning pipe on manway opening. 

7.6 Attach the crane line to the top of the dynamometer 
or load cell with appropriate fittings per 
Procedure K6503. 

7.7 Connect the Vibra Corer head assembly to the bottom 
of the dynamometer or load cell with the 
appropriate fittings (see Procedure K6503). 

7.8 Connect the air line or drive cable from the 
compressor to the Vibra Corer head assembly. 

7.9 The crane subcontractor or K-65 Sampling Task 
Leader will recheck all of the crane line 
connections/fittings before lifting the Vibra Corer 
sampling device. 
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7.10 The K-65 Sampling Task Leader will take a position 
on top of Silo 4 using the ladder attached to the 
side of the silo. The NW port opening has been 
designated as the sample location for the mock run 
and will have been marked per Procedure K6502. 
(See Drawing No. 303317-A-C01.) 

7.11 The crane signalman will then signal the crane 
operator to slowly raise the sampling apparatus off 
the flatbed truck. 

7.12 Once the sampling device is suspended vertically in 
the air, the signalman will signal the crane 
operator to direct the device precisely over the 
open manhole and the containment sleeve. Note the 
reading on the dynamometer at this time. This is 
the weight of the sampling apparatus. Attach 45’ 
containment bag to manway bag. 

7.13 Using a utility knife, cut away the seal around the 
area of the transfer sleeve to allow the sampling 
device to be lowered into the silo. 

7.14 The sampling device will be carefully lowered 
through the containment sleeve opening until it 
just passes inside the manhole opening, and the 
signalman will signal the crane operator to hold 
the position. Workers on the dome shall fold the 
transfer sleeve around the pvc pipe as the sampling 
device is lowered into the s i l o .  The barrel should 
be lowered about approximately 20’ into the silo 
and then the air line should be connected to 
compressor. 

7.15 The signalman will then signal the operator of the 
drive unit to start the equipment to activate the 
vibrating mechanism of the Vibra Corer. 

7.16 If the vibrating mechanism is working improperly, 
the signalman will signal the operator to shut off 
the compressor or drive unit. 

7.17 When the vibrating mechanism is working properly, 
the signalman will then signal the operator to 
begin lowering the Vibra Corer. 
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7.18 Continue lowering the sample device until the 
33-foot mark on the outer casing is flush with the 
top of the manhole opening. For the next one to 
two feet, the lowering of the sample device should 
proceed in very small (1 to 2 inch) increments. 

7.19 Continue lowering the Vibra Corer Sampling 
apparatus until the cutting shoe just touches the 
bottom of the silo, at which time the signalman 
will signal the operator to shut off the compressor 
or drive unit. 

7.20 Note the exact depth on the outer casing that is 
flush with the top of the flange as the core barrel 
gently touches the bottom of the silo. 

7.21 Signal the crane operator to begin slowly 
withdrawing the crane line. Steady the barrel of 
the sampling device, if needed, as it is withdrawn 
from the silo. 

7.22 When the sampling device has cleared the top of the 
manhole opening by at least 3 feet, signal the 
crane operator to stop the withdrawal of the crane 
line. 

7.23 Crimp and seal the polyethylene sleeve below the 
corer barrel using duct tape. 

7.24 Cut the polyethylene sleeve below the taped seal. 

7.25 Signal the crane operator to slowly begin to raise 
the sampling device to clear the railing on the 
silo roof. 

7.26 Carefully swing the sampling device to a position 
above the flatbed trailer located to receive the 
sampling apparatus, and slowly lower the Vibra 
Corer to the trailer. 

7.27 Position the end of the core barrel up against the 
trailer bed and inside the core trough provided. 

7.28 Slowly lower the Vibra Corer and direct the 
sampling apparatus into the trough in a horizontal 
position. 
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7.29 Once the entire sampling device is resting 
completely inside the trough, signal the crane 
operator to hold the position. 

7.30 Disconnect the air line or drive cable from the 
head assembly. 

7.31 Disconnect the dynamometer or load cell from the 
head assembly. 

7.32 Replace manway cover per procedure K6505. 

7.33 Remove the containment sleeve assembly from the 
manhole flange and remove unused polyethylene. 
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TITLE: TAKING OF SAMPLES USING VIBRA CORER EQUIPMENT 

1.0 PURPOSE 

The purpose of this procedure is to provide all details and 
sequence of events in the sampling of Silos 1, 2, and 3 using 
the Vibra Corer sampling device. 

2.0 SCOPE 

This procedure details the steps required to collect core 
samples from each of the three storage silos at the FMPC. 
The following steps become applicable at the conclusion of 
those described in Procedure K6505 for the removal of manhole 
flanges. Any procedural deficiencies, found through the 
performance of the mock sampling run on Silo 4 using the 
Vibra Corer equipment (Procedure K6506), must also be 
properly addressed and corrected before sampling of Silos 1, 
2, and 3 proceeds. 

3 . 0  RESFQNS IBILITY 

3 . 1  It is the responsibility of the K-65 Sampling Task 
Leader to ensure that this procedure is carried out 
as designed. 

3 . 2  It will be the responsibility of the K-65 Sampling 
Task Leader to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained in the use of the stated 
equipment and handling of the samples. 

3 . 3  It is the responsibility of each individual 
assigned to the following tasks to report any 
unusual circumstances or procedural nonconformances 
to the K-65 Sampling Task Leader. 

3 . 4  It is the responsibility of the K-65 Sampling Task 
Leader to inform the team members of any changes 
made to the procedure before implementation. 

4.0 REFERENCES 

4 . 1  Statement of Work, K-65 Sampling; WMCO. 

4 . 2  K-65 Sampling Operation Sequence, Procedure K6501. 
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4.3 Engineering Study of the K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Project at the 
Feed Materials Production Center; IT Corporation, 
August 20, 1987. 

4.4 Conceptual Design Report, K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Study; WMCO, May 
1987. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Field safety rules are to be observed at all times 
during the handling of the sampling equipment, in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

5.2 Protective clothing and dosimetry will be worn in 
strict accordance with Section 1, Subsection 6.0 of 
the OSH Plan. 

5.3 To minimize man-rem exposure, work performed on the 
silos must be well planned and performed such that 
no more time than necessary is spent on the domes. 

5.4 All personnel involved in the following tasks must 
be thoroughly familiar with emergency procedures as 
described in Section 1, Subsection 6.0 of the OSH 
Plan. 

6.0 PREREOUISITES 

6.1 All applicable training requirements from WMCO and 
the Contractor must be met by persons performing 
the following tasks. 

6.2 Equipment preparation and set-up must be completed 
per Procedure K6503. A polyethylene sheet, duct 
tape, and a utility knife must be available. 

6.3 Crane assembly and positioning must be completed 
per Procedure K6504. 

6.4 The Vibra Corer apparatus must be transported to 
the silo, and the flatbed truck must be properly 
located for crane line attachment and detachment 
after sample collection. 
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7 . 0  PROCEDURE 

7.1 Tape the poly sleeve to the upper portion of the 
Vibra Corer casing using duct tape. 

7.2 Position glove bag over the selected manway and 
position support frame to hold bag at the 
approximate angle for sampling device. 

7.3 Tape manway end of glove bag securely to the skirt 
of the manway frame. 

7.4 Adjust bungie cord to position containment at the 
correct angle for sampling. 

7.5 Remove silo flange per procedure K6505 and set 
aside in the pocket designed into the glove bag. 
Place manway positioning pipe on manway opening. 

7.6 Attach the crane line to the top of the dynamometer 
or load cell with appropriate fittings per 
Procedure K6503. 

7.7 Connect the Vibra Corer head assembly to the bottom 
of the dynamometer or load cell with the 
appropriate fittings (see Procedure K6503). 

7.8 Connect the airline or drive cable from the 
compressor to the Vibra Corer head assembly. 

7.9 The crane subcontractor or the K-65 Sampling task 
Leader will recheck all of the crane line 
connection/fittings before lifting the Vibra Corer 
sampling device. 

7.10 The K-65 Sampling Task Leader will then signal the 
crane operator to slowly raise the sampling 
apparatus off the flatbed truck. 

7.11 Once the sampling device is suspended vertically in 
the air, the signalman will signal the crane 
operator to direct the device precisely over the 
manhole and the containment sleeve. Note the 
reading on the dynamometer at this time. This is 
the weight of the sampling apparatus. The 
signalman will walk onto the dome next to the 
opened port to give the signals to the crane 
operator. 
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Note: When sampling Silo 3 (which does not have an 
earthen mound around it), the signalman will 
have to position himself on top of the dome by 
climbing the ladder attached to the side of 
the silo. Appropriate safety measures such as 
lifelines or safety harnesses must be used. 

7.12 Lower the sampling device over the selected manway 
until the transfer sleeve can be attached to the 
pvc pipe. Seal transfer sleeve to pvc pipe with 
duct tape at the lowest point on the pipe. 

7.13 Using a utility knife, cut away the seal around the 
area of the transfer sleeve to allow the sampling 
device to be lowered into the silo. 

7.14 The sampling device will be carefully lowered 
through the containment sleeve opening until it 
just passes inside the manhole opening, and the 
signalman will signal the crane operator to hold 
the position. Workers ont he dome shall fold the 
transfer sleeve around the pvc pipe as the sampling 
device is lowered into the silo. The barrel should 
be lowered approximately 20 feet into the silo and 
then the airline should be connected to the 
compressor. 

7.15 The signalman will then signal the operator of the 
drive unit to start the equipment to activate the 
vibrating mechanism of the Vibra Corer. 

7.16 If the vibrating mechanism is working improperly, 
the signalman will signal the operator to shut off 
the compressor or drive unit. 

7.17 When the vibrating mechanism is working properly, 
the signalman will then signal the operator to 
begin lowering the Vibra Corer. 

7.18 The K-65 Sampling Task Leader or his designee will 
signal the operator of the compressor or drive unit 
to activate the vibrating mechanism of the Vibra 
Corer. 

7.19 The K-65 Sampling Task Leader or his designee will 
signal the crane operator to begin to release line 
slowly to allow the sample device to lower to and 
penetrate the material to be sampled. 
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7.20 Once the sample device has penetrated one to two 
feet of material, the signalman should move to the 
edge of the dome (Silo 3) or the top of the sloped 
mound (Silos 1 and 2). He should position himself 
so that eye contact with the crane operator can be 
maintained at all times. 

7.21 When the 33-foot mark on the outer casing of the 
Vibra Corer is flush with the top of the flange 
opening, signal the crane operator to stop 
momentarily. For the next 1 foot, coring should 
proceed very slowly at 1- to 2-inch increments. 

7.22 When the 34-fOOt mark on the outer casing of the 
Vibra Corer is flush with the top of the manhole 
opening, signal the crane operator to stop the 
release of the line and signal the compressor or 
drive unit operator to deactivate the mechanism. 

7.23 If the coring device ceases to penetrate the waste 
residue at any level before the 34-foot mark, 
deactivate the drive unit and note in the project 
logbook the exact depth of the Vibra Corer barrel 
that is flush with the top of the flange opening. 

7.24 Signal the crane operator to begin withdrawing the 
crane line slowly. Do not pull the Vibra Corer out 
of the silo too quickly. Refrain from engaging the 
vibrating mechanism of the Vibra Corer during 
withdrawal of the core if possible. This reduces 
the likelihood of losing materials from the end of 
the core while being pulled from the hole. 
Activate the compressor only if the Vibra Corer 
appears lodged during withdrawal, or the reading on 
the dynamometer approaches the load capacity of the 
threaded casing supplied by the manufacturer. 

7.25 As the Vibra Corer is withdrawn, ensure that the 
polyethylene sleeve is unfolding and following the 
barrel movement. 

7.26 A s  the Vibra Corer nears the top of the silo, it 
may be necessary to steady the barrel to prevent it 
from swinging excessively. Be prepared to move to 
the manhole opening as the last 10 feet of core is 
pulled from the silo to keep the barrel steady. 
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7.27 When the entire Vibra Corer has cleared the top of 
the manhole opening by at least 3 feet, signal the 
crane operator to stop withdrawal of the crane 
line. 

7.28 Crimp and seal the polyethylene sleeve below the 
corer barrel using duct tape. 

7.29 Cut the polyethylene sleeve at the center of the 
taped seal. 

7.30 Signal the crane operator to slowly begin to raise 
the sampling device to clear the railing on the 
silo roof. The signalman will signal the crane 
operator that the Vibra Corer is ready to be moved 
to the flatbed trailer. The end of the core barrel 
will be held steady as necessary by walking 
alongside it as it is being moved to the trailer. 

NOTE : When sampling Silo 3, the K-65 Sampling Task 
Leader will descend the silo ladder only when 
a qualified stand-by person is available in 
case of an emergency. 

7.31 Carefully swing the sampling device to a position 
above the flatbed trailer located to receive the 
sampling apparatus, and slowly lower the Vibra 
Corer to the trailer. 

7.32 Position the end of the core barrel up against the 
trailer bed and inside the core trough provided. 

7.33 Slowly lower the Vibra Corer and direct the 
sampling apparatus into the trough in a horizontal 
position. Tape and mark the outside of the barrel 
ttT~ptt and ttBottomlt. Bottom is the section inserted 
first into the silo. Also mark Silo # and manway 
location on both sets of tape. 

7.34 Once the entire sampling device is resting 
completely inside the trough, signal the crane 
operator to hold the position. 

7.35 Disconnect the airline or drive cable from the head 
assembly. 
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7.36 Disconnect the dynamometer or load cell from the 
head assembly. 

7.37 Replace manway cover per Procedure K6508. 

7.38 Remove the containment sleeve assembly from the 
manhole flange and remove unused polyethylene. 
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TITLE: REPLACEMENT OF FLANGES ON SILO ACCESS PORTS 

1.0 PURPOSE 

The purpose of this procedure is to define the progression of 
steps to be followed to replace the nozzle flanges upon 
completion of sampling. 

2.0 SCOPE 

This procedure applies to replacing the nozzle flanges upon 
completion of the mock sampling run of Silo 4 and the 
sampling at each of the four locations on Silos 1, 2, and 3. 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the field program phase. 

3.2 It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel that are experienced and/or 
have been trained in the use of the stated 
equipment. 

3 . 3  It is the responsibility of each individual 
performing this procedure to follow it and to 
report any unusual occurrences to the K-65 Sampling 
Task Leader. 

4.0 REFERENCES 

4.1 K-65 Sampling Operation Sequence, Procedure K6501. 

4.2 Engineering Study of the K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Project at the 
Feed Materials Production Center; IT Corporation, 
August 20, 1987. 

4 . 3  Statement of Work, K-65 Sampling; WMCO. 
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5 . 0  SAFE= AND PRECAUTIONS 

5.1 Protective clothing and dosimetry will be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

5.2 Silo domes are sloped, resulting in poor footing. 
Appropriate footwear should be worn and care taken 
when walking on the silos. 

NO!CZ: Do not permit personnel or equipment on center cap 
areas of silo domes. 

5.3 Every attempt should be made to minimize structural 
stresses to the domed roofs of the silos. 
Appropriate care should be taken when maneuvering 
heavy materials above the silos. 

5.4 In addition to the protective clothing referenced 
in Step 5.1, leather gloves should be worn when 
lifting flanges or working with heavy equipment. 

5.5 To minimize man-rem exposure, work on the K-65 
silos must be well planned and performed such that 
no more time than necessary is spent on the dome. 

5.6 Any action which results in unplanned exposure to 
radioactive materials will be reported immediately 
to the K-65 Sampling Task Leader and the Project 
Health Physicist. 

taken place with personnel involved. 
5.7 Review of safety and operational procedures has 

6.0 PREREOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
contractor. 

6.2 General tools for replacement of flanges should be 
available, including: 

6.2.1 Gasket material 

6.2.2 Six sets of nuts and bolts per flange 

6.2.3 Two wrenches 
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6.2.4 Two pairs of leather shoes 

6.2.5 "Moly Kotetl thread lubricant or approved 
equivalent. 

6.3 A working set of two-way radios. 

6.4 Procedure K6506 or K6507, as appropriate, is 
complete for each specific manhole location. 

7 . 0  PROCEDURE 

7.1 Replace gasket material on sealing surface of 
flange. 

7.2 Carefully lift flange and carry from holding area 
to nozzle. Align bolt hole pattern and lower 
flange into position. 

7.3 Replace nuts and bolts or C-clamps prepared with 
thread lubricant. Tighten nuts uniformly, working 
back and forth across the flange. 

7.4 Connect radon removal system vent pipe if directed 
by WMCO. 

7.5 Enter work completed and any other applicable 
information in the project logbook. 
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TITLE: TRANSPORT OF VIBRA CORER SAMPLING DEVICE 

1.0 PURPOSE 

The purpose of this procedure is to provide the sequence 
of events and equipment necessary to transport the Vibra 
Corer sampling device from the sampling area at each 
silo to the laydown area. 

2.0 SCOPE 

This procedure applies to the transport of the sampling 
device after sampling at each silo manhole. 

3 . 0  RESPONSIBILITY 

3 . 1  It is the responsibility of the K-65 Sampling Task 
Leader to ensure that the following procedures are 
followed during the field program phase. 

3 . 2  It is the responsibility of the K-65 Sampling Task 
Leader to delegate the following tasks to persons 
having the appropriate training or experience to 
competently perform the tasks. 

3 . 3  It is the responsibility of each designated team 
member to notify the K-65 Sampling Task Leader if 
any unusual circumstances are noted or a 
nonconformance to the procedure is necessary. 

4 . 0  REFERENCES 

4.1 Statement of Work, K-65 Sampling; WMCO. 

5 . 0  SAFETY AND PRECAUTIONS 

5.1 Good field safety rules will be observed at all 
times during the handling of the sampling 
equipment, in accordance with Section 1, Subsection 
6.0 of the OSH Plan. 

5.2 Protective clothing and dosimetry must be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 
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5.3 All personnel involved in the following tasks must 
be thoroughly familiar with the Emergency 
Procedures as detailed in the aforementioned Health 
and Safety Plan. 

6 . 0  PREREOUISITES 

6.1 All applicable training requirements of WMCO and 
the Contractor must be met by all persons 
performing the following tasks. 

6.2 A 40-fOOt flatbed truck with a core trough secured 

6.3 A core receiving trough is located outside the 

to the bed of the truck per Procedure K6503. 

Examination Trailer. 

6.4 A preplanned route for the flatbed truck to deliver 
the Vibra Corer sampling device to the laydown area 
near the Examination Trailer will have been 
established prior to the sampling of each silo 
port. 

7.0 PROCEDURE 

7.1 Secure the Vibra Corer head assembly to the truck 
once it has been laid inside the core trough by 
threading rope through the closed hook or eyelet in 
the T-shaped head assembly. Tie the rope to the 
corner bar of the flatbed or other location on the 
truck so that the sampling device cannot slide out 
of the truck while in transit. 

7.2 Carefully transport the sampling assembly to the 
laydown area via the preplanned route. 

7.3 Back the flatbed truck toward the core receiving 
trough by the trailer, allowing at least 50 feet so 
that the entire sample device can be removed from 
the truck before placing it in the trough. 

7.4 Untie, or otherwise disconnect the sampling 
apparatus from the truck bed. Remove the Vibra 
Corer device from the truck bed by sliding it out 
of the trough. (Because of its weight and length, 
an adequate number of sampling team members must be 
available.) 
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7.5 sampling team members should line up on the same 
side of the coring device as it is pulled from the 
truck bed. The side should be selected based on 
the location of the receiving trough by the 
Examination Trailer. 

7.6 Care must be taken to keep the sample core as 
horizontal as possible and to move it with as 
little agitation as possible while carrying it. 

7.7 Once the entire device is over the core receiving 
trough, gently lower the whole length of the device 
at the same time into the trough. 

7.8 Remove the Vibra Corer head assembly by unscrewing 
it from the coupler. 
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TITLE: OPERATION PROCEDURES FOR RADON REMOVAL SYSTEM 

1.0 PURPOSE 

This procedure defines the progression of steps to be 
followed during operation of the Radon Removal System in 
support of the K-65 sampling program. 

2.0 SCOPE 

This only applies to Silo #1 and # 2 .  The radon removal 
system is a temporary processing unit designed to remove 
and retain radon gas present in the air space of the 
silos. The unit will draw the air through dehumidifiers 
and activated carbon beds by a fan. About 1000 cfm can 
be achieved. System radon concentrations will be 
monitored. Prior to each sampling activity, the radon 
removal system will be operated on the particular silo 
being sampled to reduce the radon to an acceptable level 
to meet ALARA criteria. The system will be shut down 
after each silo Inpump down1*. 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the operation of the radon removal system. 

3 . 2  It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who have had experience or 
training with this procedure and the use of the 
radon removal system equipment. 

3 . 3  It is the responsibility of each individual 
performing this procedure to follow it and report 
unusual occurrences to the K-65 Sampling Task 
Leader. 

4 . 0  REFERENCES 

4.1 Statement of Work, K-65 Sampling; WMCO. 

4 . 2  K-65 Sampling Operation Sequence, Procedure K6501. 
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4 . 3  Engineering Study of the K-65 Storage Silo Radon 
Mitigation and Dome Reinforcement Project at the 
Feed Materials Production Center; IT Corporation, 
August 20, 1987. 

5 . 0  SAFETY AND PRECAUTIONS 

5.1 Protective clothing and dosimetry will be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

5.2 Radon is a radioactive gas that decays to form 
intermediate radioactive particulates. All work 
performed in and around the trailer and radon 
removal unit will be under the direction of Health 
Physics personnel, and all aspects of 
installation, testing, and operation will be 
carefully controlled by Radiation Work Permits. 

5 . 3  To minimize man-rem exposure, all work on the radon 
removal unit must be well planned and performed so 
that no more time than necessary is spent 
completing the required tasks. 

5.4 Any circumstance that could have resulted in an 
intake of radioactive materials by inhalation, 
ingestion, or absorption will be reported 
immediately to the K-65 Sampling Task Leader and 
the Pro] ect Health Physicists. The involved 
employees will report to the WMCO Medical 
Department at the end of their shift to submit a 
urine sample and again will report at the start of 
their next shift to submit another urine sample. 
The K-65 Sampling Task Leader or his designee will 
inform the WMCO Environmental and Radiological 
Monitoring Technician of the circumstance and file 
an Abnormal Incident Report Form before the end of 
the shift during which the circumstance happened. 

6.0 PREREOUISITES 

6.1 Radon removal system operable and connections 
available at the sampling areas. 

6.2 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
Contractor. 
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6.3 A review of safety and operational procedures has 
taken place with the personnel involved. 

7 . 0  PROCEDURE 

7.1 Startur, of Radon Unit (Reference Drawing No. 
3033 17-B-P05) 

7.1.1 Check electrical installation to the fan 
and verify the rotation of the fan. 

7.1.2 Check instrument installation and 
calibration, or perform required 
calibration. 

7.1.3 Verify all system dampers are closed. 

7.1.4 Open Dampers D-01, D-03, D-04, and D-11. 

7.1.5 Start fan F-001. 

7.1.6 When fan is operating, observe and record 
in the logbook system static pressure, 
fan differential pressure, and air flow. 
Verify that the system is operating 
within the design range. 

7.2 Radon Removal ODeration 

7.2.1 Verify that all system dampers are closed 
(see Step 7.1.3). 

7.2.2 Open the following dampers (see Steps 
7.1.4 and 7.1.7): 

D-01 
D-03 
D-04 
D-11 
D-13 
D-14. 

7.2.. 3 Start fan and verify air flow through 
system at 1000 cfm 10 percent (see Step 
7.1.5). 
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Continue flow and monitor system inlet 
and outlet radon concentrations and dose 
buildup on tanks T-1CA and T-2CA. 

Continue air recirculation until dose 
rate on top of silo manways are less than 
60 mr/hr. 

In the event the concentrations of radon 
at the inlet and outlet of tanks T-1CA 
and T-2CA reach equilibrium before the 
desired inlet radon concentration is 
reached, open Dampers D-05 and D-06. 

Close Dampers D-03 and D-04. Note: A 
third and fourth set of carbon beds is 
provided and can be operated if necessary 
to achieve desired concentrations 
(Dampers DO7 through D-11). 

When the desired radon concentration is 
reached, the sampling equipment is 
assembled, and the sampling team is 
prepared to begin work, shut down Pan 
F-001. 

Close the following dampers: 

D-01 D-06 D-10 
D-03 D-07 D-11 
D-04 D-08 D-13 
D-05 D-09 D-14 

Proceed with sampling activities, 
following Procedure K6505. 

Repeat for second K-65 silo. 
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TITLE: INITIAL ON-SITE CORE HAWDLING AND INSPECTION 

1.0 

2.0 

3.0 

4.0  

The purpose of this procedure is to specify those 
actions that are necessary between the time the sample 
core barrel has been placed in the receiving trough and 
the time of initiating the detailed on-site data 
gathering. This procedure should ensure that the sample 
core is removed from the Vibra Corer barrel, cleaned 
externally, and placed in position for further 
examination in a safe and well controlled series of 
steps. 

This procedure is to be used for each sample core before 
formal examination and data-gathering begin. 

RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the field operations. 

3.2 It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained in the steps and requirements. 

3.3 It is the responsibility of each individual 
performing this procedure to follow it and to 
report any unusual occurrences to the K- 65 
Sampling Task Leader. 

REFERENCES 

4.1 K-65 Sampling Operation Sequence, Procedure K6501. 

4.2 Taking of Samples Using Vibra Corer Equipment, 

4.3 Operation Procedures for Radon Removal System, 

Procedure K6507. 

Procedure K6510. 
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5 . 0  SAFETY AND PRECAUTIONS 

5.1 Protective clothing, respiratory protection, and 
dosimetry must be worn in accordance with Section 
1, Subsection 6.0 of the OSH Plan. 

5.2 Any circumstance that could have resulted in an 
intake of radioactive materials by inhalation, 
ingestion, or absorption will be reported 
immediately to the K-65 Sampling Task Leader and 
the Project Health Physicists. The involved 
employees will report to the Medical Department at 
the end of their shift to submit a urine sample and 
again will report at the start of their next shift 
to submit another urine sample. The K-65 Sampling 
Task Leader or his designee will inform the 
Environmental and Radiological Monitoring 
Technician of the circumstance and file a Minor 
Event Report before the end of the shift during 
which the circumstance happened. 

5 . 3  Review of safety and operational procedures has 
taken place with personnel involved. 

6.0 PREREOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
Contractor. 

6.2 Clean examination area available for receipt of the 
new core in the Examination Trailer. Previously 
examined cores either removed or placed in a 
shielded condition with respect to the new core. 

7 . 0  PROCEDURE 

7.1 Move core in Vibra Corer barrel to Examination 
Trailer. 

Note: The core and the Vibra Corer barrel inside the 
containment bag will be stored outside the 
examination trailer for at least four hours 
before sectioning and sample preparation. 
This will allow radon to decay and will 
decrease radiation exposure. The ends of the 
barrel will be wrapped in cold packs. 
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Cut and remove the polyethylene sleeving material 
from the Vibra Corer casing. 

Discard the polyethylene sleeving material in 
container designated for d r y  radioactive waste 
materials. 

Using absorbent wiping fabric (such as ttMaslonfl or 
equivalent) and dilute cleaning detergent, moisten 
and wipe the exterior surface of the Vibra Corer 
casing until all visual evidence of soil and 
contamination has been removed. Place the core 
casing on a clean work surface during the final 
portion of this activity, to avoid recontamination. 

Remove the lower "cutting unit" of the Vibra Corer 
in accordance with manufacturer's instructions. 

IMMEDIATELY place a prepared plug in the open end 
of the Lexan plastic tube. 

Lift the Vibra Corer casing while tilting it 
slightly and carefully slide the Lexan core out of 
its steel casing. This step must be performed 
under complete control and may require opening of 
the trailer doors. 

Cut off the Lexan core-tube 1.5 feet above the top 
of the waste core sample. 

Dispose of the top section in an appropriately 
labeled container. 

Cap the ends of the Lexan core-tube as required and 
recheck that the tube is sealed on both ends. 

Clean the Lexan core-tube per procedure in Step 7.4 
above. 

Affix sample numbering labels to the clean core 
tube and accurately mark which end of the tube was 
the upper one. 

Continue work, as required, on this particular core 
using Procedures K6512, K6513, and K6514. 
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7.14 Clean the remaining parts of the lower Vibra Corer 
unit as above before returning to service. 

7.15 If no further samples are to be taken with this 
part of the Vibra Corer equipment, it must be set 
aside f o r  decontamination in accordance with 
Procedure K6516. 

7.16 Enter work completed and any other applicable 
information in the project logbook. 
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TITLE: ON-SITE ANALYTICAL METHODS 

K6512 - VISUAL INSPECTION 
K6513 - VIDEO RECORDING 
K6514 - RADIOLOGICAL SCREENING 

1.0 

2.0 

3 . 0  

PURPOSE 

The purpose of these procedures is to provide the 
overall sequence for the performance of the on-site 
analysis of the core samples from the K-65 Silos (Silos 
1 and 2 )  and the Metal Oxide Silo (Silo 3 )  at the FMPC. 

Three procedures, K6512 - Visual Inspection, K6513 - 
Video Recording, and K6514 - Radiological Screening, 
have been combined into one procedure in order to 
simplify the process and minimize health and safety 
effects by concurrently performing all three operations. 

RESPONSIBILITY 

3 . 1  It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the field program phase. 

3 . 2  It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel that are experienced and/or 
have been trained in the proper operation and use 
of the equipment and handling of samples required 
in this procedure. 

3 . 3  It is the responsibility of each individual 
performing this procedure to follow it and report 
any unusual occurrences to the K-65 Sampling Task 
Leader. 
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4 . 0  REFERENCES 

4.1 K-65 Sampling Procedures: 

K6501 - K-65 Sampling Operation Sequence 
K6511 - Initial On-site Core Handling and 

Inspection 

K6515 - Sectioning and Packaging of Sample 
Cores 

4.2 Statement of Work, K-65 Sampling; WMCO. 

4.3 1986 Annual Book of ASTM Standards, Section 4. 

5.0 SAFETY AND PRECAUTIONS 

5.1 

5.2 

5 . 3  

5.4 

Good field safety rules will be observed at all 
times and in accordance with Section 1, Subsection 
6.0 of the OSH Plan. 

Protective clothing and dosimetry will be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH Plan. 

To minimize man-rem exposure, the visual 
inspection, video recording, and radiation scanning 
will be conducted at the same time insofar as it is 
possible. 

Any circumstance that could have resulted in an 
intake of radioactive materials by inhalation, 
ingestion, or absorption will be reported 
immediately to the K-65 Sampling Task Leader and 
the Project Health Physicists. The involved 
employees will report to the WMCO Medical 
Department at the end of their shift to submit a 
urine sample and again will report at the start of 
their next shift to submit another urine sample. 
The K-65 Sampling Task Leader or his designee will 
inform the WMCO Environmental and Radiological 
Monitoring Technician of the circumstance and file 
an Abnormal Incident Report Form before the end of 
the shift during which the circumstance happened. 
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6 . 0 PREREOUISITES 

6.1 Safety and radiation training for all personnel in 
accordance with procedures of WMCO and the 
Contractor. 

6.2 Successful completion of Procedure K6511. 

6.3 Personnel protective clothing in accordance with 
Section 1, Subsection 6.0 of the OSH Plan. 

6.4 Video camera with audio capability mounted on 
tracks, wheels, or cart to allow movement along 
core sample and positional indicator (scale). A 35 
mm camera will also be used in conjunction with the 
video camera to make color prints for archival 
purposes. Cameras should have a pan/tilt function, 
and sufficient lighting should be provided. 

6.5 Spare video tapes. 

6.6 Collimated Geiger counter with meter readout 
mounted within readable view of the video camera to 
allow visual indication of the counts relative to 
the location along the core. Shielding to be 
aligned such that the counter is exposed only to 
the sample. 

6.7 Core trough with a scale mounted such that a single 
view of the camera will include the positional 
scale, core, and geiger reading. 

6.8 Ice packs in plastic bags. 

6.9 HEPA Filtration System connected to the Examination 
Trailer and operational. 

7 . 0  PROCEDURE 

7.1 PRELIMINARY PROCEDURES 

7.1.1 Prior to receipt of the core sample, the 
video camera should be checked and loaded 
with a new, labeled tape. Video tapes 
should be labeled with the date, time, 
and core sample number. 
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7.1.2 The radiation monitor should be checked 
and calibrated in accordance with 
Attachment A .  The date, time of 
calibration, and the instrument numbers 
should be recorded in the logbook. 

7.1.3 The camera and audio recording system 
should be charged. The camera cart 
should be checked for free movement. 

7.1.4 The core trough should be prepared for 
receipt of the sample and the positional 
scale checked for proper placement. Ice 
packs should be placed in the trough 
prior to receipt of the sample. 

7.1.5 Notebooks and logbooks should be ready 
and labeled. 

7.1.6 Proper personnel protective clothing 
should be donned. 

7.1.7 Portable HEPA Filtration Vacuum Cleaner 
checked and ready. 

7.2 ON-SITE INSPECTIONS AND ANALYSIS 

7.2.1 Position the cleaned core sample from 
Procedure K6511 onto the ice-packed core 
trough in the Examination Trailer. The 
core should still be inside the plastic 
(Lexan) tube. DO NOT REMOVE THE 
PLASTIC(LEXAN1 TUBE FROM THE CORE! 

7.2.2 Align the core tube with the scale at the 
index mark. 

7.2.3 Make sure the video camera, 35 mm camera, 
radiation meter, and audio system are 
turned on and the cameras are also 
aligned with the index mark. 

7.2.4 Begin verbal description of the sample. 
Maintain camera visual field to 
correspond to that section of the core 
being described. The "Description and 
Identification of Soilst1 method of 
description (ASTM D2488-84) should be 
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used. Physical handling of the sample 
will not be possible, so the method will 
have to omit the related portion of the 
procedure. Do not move radiation 
detector faster than six feet per minute. 

7.2.5 Enter work completed and any other 
applicable information in the project 
logbook in addition to verbal 
descriptions on the audio/visual tapes. 
Note the location on the scale marker. 
Annotation of the physical descriptions 
will be logged on the attached Visual 
Inspection Form in a tabular form along 
with the radiation readings in order to 
correlate the radiation readings with the 
physical descriptions. 

7.2.6 At the completion of the observations, 
turn the video camera system off. Remove 
and ensure that the tape is properly 
labeled. Ensure that the tabular data and 
the video tapes and 35 mm film are 
properly labeled and cross referenced to 
the complete core sample number per the 
Sampling and Analysis Plan. 

7.2.7 Move the camera system aside and prepare 
for Procedure K6515, Sectioning and 
Packaging of Sample Cores. 
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VISUAL INSPECTION FORM 
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LOCAT I ON 
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READ I NG 
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DATWT IME 
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TITLE: SECTIONING AND PACKAGING OF SAMPLE CORES 

1.0 PURPOSE 

The purpose of this procedure is to specify the 
progression of steps to be followed for sectioning and 
packaging the sample cores. These instructions pertain 
to the packaging of both archive and analytical samples. 

2.0 SCOPE 

This procedure is to be used f o r  each sample core once 
it has been visually inspected, video taped, and 
radiologically screened. Sectioning for each core may 
vary based on these prior inspections. 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the field program phase. 

3.2 It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained in the use of the stated 
equipment. 

3.3 It is the responsibility of each individual 
performing this procedure to follow it and report 
any unusual occurrences to the K-65 Sampling Task 
Leader. 

4 . 0  REFERENCES 

4.1 K-65 Sampling Operation Sequence, Procedure K6501. 

4.2 Visual Inspection, Procedure K6513. 

4.3 Video Recording, Procedure K6514. 

4.4 Radiological Scanning, Procedure K6515. 

4.5 Abnormal Occurrences, Procedure K6525. 

4.6 Statement of Work, K-65 Sampling; WMCO. 
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4.7 K-65 Sampling Plan, Section 1, Subsection 6.0. 

5 . 0  SAFETY AND PRECAUTIONS 

5.1 Protective clothing, respiratory protection, and 
dosimetry must be worn in accordance with Section 
6.0 of the OSH plan. 

5.2 Disposable gloves will be worn at all times when 
handling the core samples. 

5.3 With sectioning and packaging taking place in the 
Examination Trailer, care should be exercised at 
all times to prevent spread of contamination. 
Decontamination efforts should be thorough. 

5.4 HEPA Filtered Portable Vacuum Units will be used to 
vent the sectioning of the Lexan tube. 

5.5 All temporary and permanent storage areas for 
cores, samples, or sample residues will be shielded 
to satisfy ALARA requirements for radiation 
exposure. 

5.6 All high radiation areas will be posted and locked 
or guarded at all times. 

5.7 Any action that results in unplanned exposure to 
radioactive materials must be reported immediately 
to the K-65 Sampling Task Leader and the Project 
Health Physicists (see Procedure K6525). 

6.0 PREREOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
Contractor 

6.2 Sample labels 

6.3 Sample Collection Log Form 

6.4 Disposable gloves 

6.5 Permanent ink markers 

6.6 Scaled sectioning trough 
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6.7 Cutting tool (hack saw) 

6.8 Plastic caps for Lexan liner 

6.9 Electrical tape (multiple rolls) 

6.10 Portable HEPA Filtered Vacuum Cleaner Operating 

6.11 Trash barrel labeled "Contaminatedg1 

6.12 Decontamination wipes 

6.13 Detergent rinse and rinse bottles 

6.14 Roll of plastic sleeve for encasing core sections 

6.15 Heat sealers for plastic sleeves (2) 

6.16 Paper towels 

6.17 Sample bottles, amber glass, EPA-certified clean 

6.18 Sample bottle lids, teflon-lined closure 

6.19 Sample custody tape 

6.20 Core sample storage racks (2) 

6.21 Ice chests 

6.22 Writing pens 

6.23 Supply of cold packs 

6.24 Disposable paper (multiple rolls). 

7.0 PROCEDURES 

7.1 SECTIONING, LABELING, AND PACKAGING OF CORE 
SECTIONS 

7.1.1 Upon completion of Procedures K6512 
(Visual Inspection), K6513 (Video 
Recording), and K6514 (Radiological 
Scanning), the Lexan-encased core will be 
in the cold inspection trough of the 
Examination Trailer. 
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Based on the results of Procedures K6512, 
K6513, and K6514, the K-65 Sampling Task 
Leader or his designee should complete a 
Sectioning Plan Form and give copies of 
it to the task manager and the laboratory 
supervisor. The Sectioning Plan Form is 
attached. 

Carefully transfer the Lexan-encased core 
to the sectioning trough in the 
Examination Trailer. 

The sectioning trough is scaled off in 
1-inch increments. Position the bottom 
of the core at the index mark on the 
scale. 

Mark the top and bottom of the core 
sample’with a permanent marker. 

In accordance with the Sectioning Plan 
Form and using the trough scale, mark the 
sample core sections with permanent 
marker directly on the Lexan liner; 
include an arrow at each mark indicating 
the top of each section. 

Make sure to verify the association 
between the Sectioning Plan Form and the 
core to be sectioned by checking the 
manhole identification tag number on the 
core against the tag number on the form. 

Prepare sample labels assigned to this 
core per Attachment 6. Record the unique 
core sample number and core manhole tag 
number on the sample label and complete 
the appropriate line on the Sample 
Collection Log and the Chain-of-Custody 
Form. 

Cut through the Lexan liner along the 
line marking the top of the core. 

Recap the top end of the Lexan liner with 
a plastic cap and seal securely with 
electrical tape. 
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Cut through the Lexan liner at the next 
section marker working from top to 
bottom. 

Securely cap and tape adjoining ends of 
the liner exposed by each cut. 

Attempt to minimize loss of sample when 
cutting and capping by holding entire 
liner securely and making a clean cut. 
Do not attempt to collect lost sample in 
any core section as cross contamination 
of layers could result. 

Rotate each core section removed into an 
upright position. 

Decontaminate the outside of the Lexan 
liner and capped ends of the core section 
removed with a detergent wipe. 

Dry each removed section with paper 
towels and affix a sample label near the 
top of the core section. Protect the 
label with a layer of clear tape. 
Complete the appropriate line on the 
Sample Collection Log (see Attachment 6). 

Cut a section of polyethylene sleeve 
several inches longer than the core 
section. Heat seal at one end to form a 
bag. 

Place the core section in the custom 
fabricated polyethylene bag and prepare 
and affix a sample label to the bag and 
complete the Sample Collection Log. Mark 
the label with an arrow indicating the 
top of the core section. Heat seal the 
sample bag as designated on the 
Sectioning Plan Form. 

Store the section upright in either the 
temporary archive storage rack or 
temporary analytical sample rack. At 
completion of this task, storage rack 
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will be closed and sealed with custody 
tape. Record specific rack location of 
each core section in project logbook. 

7.1.18 Repeat steps 7.1.10 to 7.1.17 for each 
core section. 

7.2 REPACKAGING OF ANALYTICAL SAMPLES 

As t h e  other core sections are being 
decontaminated, labeled, and bagged, the core 
sections in the temporary analytical sample rack 
should be repackaged for laboratory analysis. 

Note: A person should work with one core 
section at a time when repackaging! 

7.2.1 Record the label numbers of the specific 
core section to be repackaged in the 
project logbook. 

7.2.2 Place a sheet of disposable paper on the 
work area. 

7.2.3 Obtain sample bottles and remove lids. 

7.2.4 Remove the core section to be repackaged 
from the temporary analytical storage 
rack and place it on the disposable 
paper. 

7.2.5 Remove the core section from the outer 
bag, placing the clean bag in an 
adjoining clean work area for reuse after 
sample transfer. 

7.2.6 Remove the tape-sealed end cap on the top 
of the core section. 

7.2.7 Using a pipe sampler, carefully transfer 
the core sample into the bottle. Use a 
disposable spatula or spoon to break up 
the sample material if it will not flow. 
F i l l  the bottle completely to minimize 
the vapor space. Care must be taken not 
to spill sample material! 
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Place cap on the bottle. Seal with 
custody tape. 

Fill out a sample label, as detailed in 
Attachment 6, to be placed on the sample 
bottle duplicating the unique core sample 
label number. If all of the sample was 
not removed from the core, a new unique 
sample number will be assigned to the 
sample bottle. Record this number in the 
Sample Collection Log. 

If all of the sample was not removed from 
the core, reseal the Lexan core section 
with an end cap and custody tape. 

Decontaminate the outside of the Lexan 
core section with a detergent rinse. Dry 
with paper towels. 

Place the Lexan-encased core section back 
in original bag and heat seal. 

Place bagged core section in temporary 
archive storage rack. Indicate these 
sections by number on the Sectioning Plan 
Form and in the project logbook. 

Decontaminate the outside of the sample 
bottle with a detergent rinse. Dry with 
paper towels. 

Place bottle in ice chest with cold packs 
for storage until transported to the 
analytical laboratory. 

Dispose of spatula or spoon after each 
sample (if used). 

Carefully roll up disposable paper on 
repackaging work area and dispose in 
appropriate trash container. Dispose of 
work gloves worn when repackaging and 
decontaminating. 
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Prepare shipping c o n t a i n e r ( s )  chests f o r  
shipment t o  t h e  a n a l y t i c a l  laboratory per 
P r o c e d u r e  K6518, and t r a n s f e r  t h e  
t e m p o r a r y  a r c h i v e  s t o r a g e  r a c k  t o  
long-term archive s t o r a g e  per Procedure 
K6517. 
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TITLE: DECONTAMINATION OF SAMPLING EQUIPMENT 

1.0 PURPOSE 

The purpose of this procedure is to provide guidance for 
decontaminating equipment used in sampling the K-65 and 
Metal Oxide Silos at the Fernald Feed Materials 
Production Center (FMPC). 

- 2.0 SCOPE 

This procedure is applicable to the equipment used in 
collecting samples from the K-65 and Metal Oxide Silos. 

3.0 RESPONSIBILITY 

3 . 1  It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
throughout the sampling program. 

3 . 2  It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained in the use of the stated 
equipment and procedures. 

3 . 3  It is the responsibility of each individual 
performing this procedure to follow it and to 
report any necessary deviations to the K-65 
Sampling Task Leader for approval. 

4.0 REFERENCES 

4.1 Procedures K6501 through K6524. 

4 . 2  Statement of Work, K-65 Sampling; WMCO. 

5 . 0  SAFETY AND PRECAUTIONS 

5.1 All personnel operating any decontamination 
equipment will be adequately trained to use the 
equipment. 

5.2 Protective clothing and dosimetry will be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH plan. 
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6.0 PREREQUISITES 

6.1 Safety and training for all personnel in accordance 
with the procedures of WMCO and the Contractor. 

6.2 The radiation monitor should be checked and 
calibrated in accordance with Attachment 4. The 
date, time of calibration, and the instrument 
numbers should be recorded in the logbook. 

6.3 Controlled decontamination area will have been 
established. 

7.0 PROCEDURE 

NOTE : The Vibra Corer barrels will be used only once 
per manway to minimize cross contamination. 

7.1 Before reuse of equipment: 

7.1.1 Bring equipment to be cleaned to the 
designated decontamination area. 

7.1.2 Remove plastic coverings, if present. 

7.1.3 Wipe down surfaces of sample equipment 
with towels and a mild detergent 
solution. 

7.1.4 Perform radiological survey of the 
sampling equipment. Survey for 
releasable surface contamination first by 
using a wipe test. If contaminants are 
present , repeat Step 7.1.3. Allow 
surfaces to dry completely before 
performing another wipe test. Once the 
wipe test indicates no releasable 
contarnination, resurvey the item for 
detection of fixed contamination. 

Note: I f  the survey results indicate 
contamination, equipment can be 
transported for reuse in a controlled 
manner if the contamination will not 
affect data quality. 
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7.2 After final use of equipment, perform Steps 7.1.1 
through 7.1.4 and repeat decontamination efforts 
until release criteria in accordance with WMCO 
standard practices are met. 

Note: If contamination persists, and wiping efforts 
obtain no further reduction in these levels, 
other more aggressive decontamination methods 
may be employed or the material may be 
disposed as radioactive. The K-65 Sampling 
Task Leader will direct the disposition of 
equipment in conjunction with WMCO. 

7.3 All vehicles and equipment leaving the K-65 Silo 
area will be monitored for radioactive 
contamination by the ERMT. If contamination is 
present, the vehicle/equipment will be directed to 
one of the decontamination facilities within the 
FMPC Production Area. After monitoring or 
decontamination, the vehicle/equipment will be 
transferred to the main plant access gate to be 
monitored by a WMCO ERMT to obtain authorization to 
leave the Production Area. An exception is the 
final monitoring of the crane assembly, which will 
take place at the fenceline prior to its release 
through a breach in the fence. Monitoring for both 
releasable and fixed contamination will be per Step 
7.1.4. Decontamination of the crane will be per 
Step 7.2. 
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TITLE: IBNG-TERM STORAGE OF ARCHIVE SAMPLES 

1.0 

2.0 

3.0 

4 . 0  

5 . 0  

This procedure provides the methodology to prepare core 
samples for long-term storage for archival purposes. 
This procedure will specify those actions that are 
necessary after the samples have been examined, 
sectioned, and packaged for archive storage. 

This procedure is to be used for each K-65 or metal 
oxide sample core to be archived as soon as it has been 
examined, sectioned, and packaged. 

RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the field operations. 

3 . 2  It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained in the steps and requirements. 

3 . 3  It is the responsibility of each individual 
performing this procedure to follow it and report 
any unusual occurrences to the K-65 Sampling Task 
Leader. 

REFERENCES 

4.1 K-65 Sampling Operation Sequence, Procedure K6501. 

4 . 2  Statement of Work, K-65 Sampling; WMCO. 

4 . 3  Sectioning and Packaging of Sample Cores, Procedure 
K6515. 

SAFEm AND PRECAUTIONS 

5.1 Protective clothing and dosimetry will be worn in 
accordance with Section 1, Subsection 6.0 of the 
OSH plan. 
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5.2 Minimum exposure is dependent on maintaining a seal 
with the caps attached to the Lexan tube and the 
outer bag intact. If the caps are missing, the 
Lexan tube is broken, or the outer bag is torn, 
contact the K-65 Sampling Task Leader immediately. 

5.3 Any action that results in unplanned exposure to 
radioactive materials must be reported immediately 
to the K-65 Sampling Task Leader and the Project 
Health Physicists. 

6 . 0 PREReOUISITES 

6.1 Safety and radiation training for all workers in 
accordance with procedures of WMCO and the 
Contractor. 

6.2 A review of safety and operational procedures has 
taken place with the personnel involved. 

6.3 Core storage racks consisting of 55-gallon drums 
and specially designed inserts are available to 
store core sections safely in an upright position. 

6.4 Core samples have been sectioned into lengths not 
greater than the height of the storage rack. Core 
sections must be prepackaged in accordance with 
Procedure K6515. 

6.5 Sectioning Plan Form. 

6.6 Core Sample Storage Location Form (attached). 

6.7 Procedure K6515 has been completed. 

6.8 Storage building for 55-gallon drums is available. 

7.0 PROCEDURE 

7.1 Upon completion of Procedure K6515, store the core 
sections to be archived in an upright position 
inside a drum. 

7.2 Move the drums upon completion of sampling. The 
Task Leader, development engineer, and QA will 
inspect each core section sample. Note any tears 
or punctures in the outer plastic bag containing 
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the core section sample. If there are any rips or 
tears in the outer plastic bag, repackage in a new 
bag, label appropriately, and document in the 
project logbook. 

Note the label number on the sectioned core sample 
and compare it with the number on the Sectioning 
Plan Form acquired from Impace Assessment files to 
see if it belongs in archive storage. Note also 
the YJpI1 arrow on the core sample section. Notify 
the K-65 Sampling Task Leader and Plant Quality 
Engineering if these labels are missing or if the 
sample number does not correspond to that on the 
Sectioning Plan Form. Occurrences of this kind 
will be documented by QA on a Deviation and 
Corrective Action Report (DCAR). 

7.4 The packaged core sample sections will be stored in 
groups, silo # in drums to facilitate possible 
later retrieval. 

7.5 Note the positions of the core section samples just 
placed in the core storage rack. Peel off a label 
from the Sectioning Plan Form that corresponds to 
each sample stored, and place these labels in the 
proper positions on the Core Sample Storage 
Location Form. This form will act as a guide in 
locating individual core sample sections for 
possible later retrieval. 

7.6 Label the storage drums with the silo # and date. 

7.7 Repeat steps 7.1 through 7.5 for the other two 
silos. 

7.8 Transfer the drums to Building #62, which is 
located along the north boundary of the Process 
Area, for long-term storage. 

7.9 A copy of the Sectioning Plan Form will be kept in 
the impact assessment files, one will be given to 
the WMCO task manager and laboratory supervisor, 
and one will be kept in the archive building. 
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TITLE: SHIPMENT TO OFF-SITE LABORATORIES 

1.0 PURPOSE 

The purpose of this procedure is to provide guidance for 
shipping samples to an off-site laboratory. 

2.0 SCOPE 

This procedure is applicable to all samples taken from 
the K-65 and Metal Oxide Silos that are to be shipped 
from the Feed Materials Production Center (FMPC). The 
intent of this procedure is to ensure that all shipments 
are conducted properly. 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Manager or the K-65 Sampling Task Leader to see 
that this procedure is followed. 

3.2 It is the responsibility of the K-65 Sampling Task 
Leader or his designee to delegate the performance 
of this procedure to personnel who are experienced 
and/or have been trained in the use of the stated 
equipment and handling of the samples. 

3.3 It is the responsibility of each individual 
performing this procedure to follow it and to 
report any necessary deviations to the K-65 
Sampling Task Leader or his designee. Deviations 
from the procedure can be approved only by the K-65 
Sampling Task Leader, the K-65 Sampling Task 
Manager, or their designee. 

4.0 REFERENCES 

4.1 10 CFR 71, Packaging and Transportation of 
Radioactive Material. 

4.2 49 CFR 173, U.S. Department of Transportation Rules 
and Regulations for Packaging and Shipment of 
Radioactive Materials. 

4.3 Procedures K6501 through K6524. 
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4 . 4  WMCO Radioactive Material Shipping Procedures, as 
applicable. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Protective clothing and dosimetry will be in 
accordance with Section 1, Subsection 6.0 of the 
OSH plan. 

6.0 PREREOUISITES 

6.1 The K-65 Sampling Task Leader will provide a list 
of samples to be shipped by the person conducting 
this procedure. 

6.2 The K-65 Sampling Task Leader or his designee will 
ensure that the consignee's license authorizes 
receipt of the type, form, and quantity of 
radioactive materials to be transferred. 

6.3 Type A packages will be prepared to contain the 
samples prepared by performing Procedure K6515 
(Sectioning and Packaging of Sample Cores). 

6.4 Bills of lading and other necessary transportation 
documents will be completed in accordance with 
References 4.1, 4.2, and 4.4. 

7.0 PROCEDURE 

When the sole use transport vehicle has arrived at the 
FMPC and a pre-shipment inspection of the vehicle has 
been completed: 

7.1 Place fresh cold packs in each sample container to 
be shipped. 

7.2 Fill void spaces of sample container(s) with 

7.3 Place each sample container in its designated 

7 . 4  Fill void spaces of the shipping container(s) with 

vermiculite-type material. See Attachment 8. 

shipping container. 

vermiculite-type material. 



Revision: 4 
Section: 2.0 
No. : K6518 
Date: 8/88 
Page: 3 of 3 

7.5 Enclose completed Chain-of-Custody and 
Request-for-Analysis Forms (see Attachment 6 )  . 
Close and seal the shipping container. 

7.6 Survey the shipping containers and document results 
on shipping papers. Ensure radiation contamination 
levels do not exceed limits detailed in Attachment 
8. 

7.7 Label each shipping container in accordance with 
Attachment 8. 

7.8 Placard transport vehicles in accordance with 
Attachment 8. 

7.9 Load containers in transport vehicle and brace the 
containers to preclude shifting of load under 
conditions incident to normal transport. 

7.10 Survey the transport vehicle and document on 
shipping papers. Ensure that radiation and 
contamination levels do not exceed the limits 
specified in Attachment 8. 

7.11 Have transportation department complete shipping 
papers. 

7.12 Have transportation department brief driver on 
shipment, and transfer copies of shipping papers to 
driver. 

7.13 When shipment leaves the FMPC site, the laboratory 
supervisor will call IT'S Bear Creek Laboratory 
personnel who are to receive samples and brief 
these personnel on sample content, dose rates, and 
scheduled arrival time. 
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TITLE: OFF-SITE PREPARATION OF SAMPLES FOR ANALYSIS 

1.0 

2 . 0  

3 . 0  

PURPOSE 

The purpose of this procedure is to specify actions to 
be taken after arrival of samples from the X-65 sampling 
program for off-site analysis. These procedures ensure 
that subsamples of the required size are prepared under 
the applicable protocols for the analytical methods to 
be carried out at the IT Radiological Sciences and Mixed 
Waste Laboratories. 

All samples from the K-65 and Metal Oxide Silos being 
received under this sampling program will be subject to 
the steps of this procedure before final analytical 
methods are applied. 

RES PONS IBILITY 

3.1 It is the responsibility of the K-65 Sampling 
Task Leader, and the Managers of the IT 
Radiological Sciences and Mixed Waste 
Laboratories to see that this procedure is 
followed during the receipt and processing of 
the samples from the K-65 silos. 

3.2 It is the responsibility of the K-65 Sampling 
Task Leader and the Managers of the IT 
Radiological Sciences and Mixed Waste 
Laboratories to delegate the performance of 
this procedure t o  personnel who are 
experienced and/or have been trained in the 
steps and requirements. 

3.3 It is the responsibility of each individual 
performing this procedure to follow it and to 
report any unusual occurrences to the K-65 
Sampling Task Leader and the IT Laboratory 
Manager involved. 
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4.0 REFERENCES 

4.1 U.S. EPA Contract Laboratory Program (CLP), 
Statement of Work for Inorganics Analysis, 
Mu1 t i-Media and Mult i-Concentration, 1987 
(Revised Protocol). 

4.2 U. S . EPA Contract Laboratory Program (CLP) , 
Statement of Work for Organics Analysis, 
Mult i-Media and Multi-Concentration, 1987 
(Revised Protocol). 

4.3 IT Mixed Waste Laboratory, Laboratory-Specific 
Attachment. 

4.4 IT Radiological Sciences Laboratory, 
Laboratory-Specific Attachment. 

4.5 IT Analytical Services, Quality Assurance 
Manual. 

4.6 IT Radiological Sciences Laboratory, Radiation 
Safety Manual. 

4.7 IT Bear Creek Facility, Radiation Safety 
Manual. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Protective clothing, respiratory protection, 
and dosimetry must be worn in accordance with 
the Radiation Safety Manuals .for the IT 
Radiological Sciences Laboratory and Bear 
Creek Facility. 

5.2 Operating procedures and precautions for these 
facilities, as stated in the above manuals, 
must be observed. 

5.3 Work must be performed in the presence of the 
Health Physicist for the host facility, or 
his approved designee, who will approve 
personnel assigned to various tasks. 

5.4 . Chain-of-Custody protocols must be observed at 
all times for these samples and subsamples. 
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5.5 All samples must be measured for radiation 
levels and approved for transfer by the IT 
Radiological Sciences Laboratory Health 
Physicist or his designee before transfer 
from the Bear Creek Facility to the IT 
Radiological Sciences Laboratory. 

PREREOUIS ITES 

6.1 Completion of Procedures K6507, K6515, and 
K6517. 

6.2 A refrigerated or ice-packed receiving area 
for incoming samples. 

6.3 Gamma survey instruments to determine the 
condition of incoming samples. 

6.4 Health Physics or supervisory personnel on 
hand, as required by the Bear Creek Facility 
Radioactive License. 

6.5 Personnel performing this 'work will be 
experienced in the procedures and qualified 
under the U . S .  EPA's Contract Laboratory 
Program. 

7.0 PROCEDURE 

7.1 When a sample group is received at 1570 Bear 
Creek Road, Oak Ridge, Tennessee, the 
external surface of the package will be 
i n s p e c t e d  and m o n i t o r e d  with a 
gamma-detecting instrument. Any damage or 
contamination must be treated in accordance 
with Bear Creek Facility Procedures (see 
Attachment 8). 

7.2 Shipping and Chain-of-Custody papers will be 
checked for completeness. 

7.3 Samples will be removed from the shipping 
container, examined as above, and placed in 
refrigerated or ice-packed storage. All data 
and observations will be logged. 

7.4 Each sample will be opened in the laboratory 
hood and sufficient sample removed for 
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moisture analysis. The remaining portion will 
be dried and blended to produce homogeneous 
sample. 

7.5 A portion of the sample will be extracted for 
HSL inorganics (metals and cyanides) as 
directed by Reference 4.1. 

7.6 The procedure for EP toxicity metals will be 
carried out on another portion of the 
subdivided sample. 

7.7 A portion of the subdivided samples from a 
single core from each silo will be subjected 
to the extraction procedure for HSL Volatiles 
in accordance with the procedures of 
Reference 4.2. 

7 . 8  In a likewise manner, portions of the samples 
will be subjected to the extraction and 
preparation procedures for HSL Semivolatiles 
and HSL Pesticides and PCBs by the procedures 
of Reference 4.2. 

7.9 Portions of each of the extracts and samples 
prepared above will be subdivided for the 
continuation of the analytical procedures. 
The size of each aliquot will be determined 
by the specific procedure and the sensitivity 
requirements of the analysis. 

7.10 Each sample and extract will be screened for 
radioactivity. If the amount of 
radioactivity carried through into the aliquot 
is too high for receipt under the procedures 
of the Radiological Sciences Laboratory, the 
size will again be proportionately reduced or 
diluted. This will reduce the sensitivity of 
the analysis, and the detection limits 
specified in CLP may not be obtained. 

7.11 Samples and extracts so prepared will be 
transferred to the IT Mixed Waste Laboratory 
for the remaining steps in the chemical 

. analyses, under Procedures K6520 and K6521. 
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7.12 A portion of selected samples will also be 
repackaged in the approved sample bottles and 
sent t o  the IT Radiological Sciences 
Laboratory for isotopic analysis. Sample size 
and materials for which analyses are required 
are controlled by Procedure K6522. 

7.13 Horizontal composite samples from each silo 
will be prepared from the designated samples 
from each of the four cores from that silo. 
Equal volume portions of the designated 
samples will be mixed and shipped back to the 
Fernald Analytical Laboratory for the 
determination of physical and engineering 
properties. 

7.14 Composite samples for each core will be 
obtained by removing a small diameter core 
sample from the total length of all sections 
of the cores which have been sectioned on the 
basis of visually determined physical 
properties and radiological screening. The 
same process, removing a small diameter core 
sample from the total length of all sections, 
shall be followed for the core which is 
sectioned in 30-inch lengths. 
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TITLE: ANALYSIS OF SAMPLE EXTRACT FOR INORGANIC CONSTITUENTS 

1.0 PURPOSE 

The purpose of this procedure is to specify the 
procedure for analysis of the TCLP and leachate extracts 
for HSL inorganics of the K-65 and metal oxide core 
samples. This procedure ensures that the extracts are 
analyzed for the specified inorganic constituents using 
the appropriate analytical methods. 

2.0 SCOPE 

All samples received from the K-65 sampling program at 
the IT Mixed Waste Laboratory for inorganic assays 
(cyanide and metals) are covered by this procedure. 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of the X-65 Sampling Task 
Leader and the Manager of the IT Mixed Waste 
Laboratory to see that this procedure is followed 
during the receipt and analysis of the sample 
extracts from the Bear Creek Laboratory. 

3.2 It is the responsibility of the K-65 Sampling Task 
Leader and the Manager of the IT Mixed Waste 
Laboratory to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained 

3.3 It is the responsibility of each individual 
performing this procedure to follow it and to 
report any unusual occurrences to the K-65 
Sampling Task Leader and the IT Laboratory Manager 
involved. 

in the steps and requirements. 

4.0 REFERENCES 

4.1 U.S. EPA Contract Laboratory Program (CLP), 
Statement of Work for Inorganics Analysis, 
Multi-Media and Multi-Concentration, 1987 (Revised 
Protocol). 

4.2 Test Methods for Evaluating Solid Waste, USEPA, 
SW-846, 3rd edition, 1986 (or most current 
edition). 
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IT Mixed Waste Laboratory, Laboratory Specific 
Attachment. 

IT Analytical Services, Quality Assurance Manual. 

IT Radiological Sciences Laboratory, Radiation 
Safety Manual. 

Fernald R I / F S  Quality Assurance Project Plan 
(Revision 3), March 1988. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Protective clothing, respiratory protection, and 
dosimetry must be worn in accordance with the 
Radiation Safety Manual for the IT Radiological 
Sciences Laboratory. 

5.2 Operating procedures and precautions for these 
facilities, as stated in the above manuals, must 
be observed. 

5.3 Work must be performed in the presence of the 
Health Physicist for the host facility, or his 
authorized designee. 

5.4 Chain-of-Custody protocols must be observed at all 
times for these samples and extracts. 

6.0 PREREOUISITES 

6.1 

6.2 

6 . 3  

6.4 

6.5 

Completion of Procedures K6507, K6515, R6518, and 
K6519. 

A refrigerated or ice-packed receiving area for 
incoming samples. 

Gamma survey instruments to determine condition of 
incoming samples. 

Health Physics or supervisory personnel at hand, as 
required by the Radiological Sciences Laboratory 
Radioactive License. 

Personnel performing this work will be experienced 
in the procedures and qualified under the U.S. EPA 
Contract Laboratory Program. 
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7.0 PROCEDURE 

7.1 When the sample extracts from the Bear Creek 
Laboratory have been received, they will be 
inspected for damage or contamination using a 
gamma detecting instrument (see AttacFzi-zent S j .  

7.2 Request-for-Analysis and Chain-of-Custody Forms 
will be checked against samples received and for 
completeness. 

7 . 3  Samples will be held in refrigerated storage. 

7.4 The extracts from the procedure for cyanides will 
be analyzed by the protocols specified by the CLP 
(Reference 4.1) . 

7.5 The leachate from the EP toxicity will be analyzed 
for metals by the protocols specified in SW-846. 
The leachate will be analyzed for all EP toxicity 
metals. 

7.6 The digestate from the acid extractions of the core 
samples will be analyzed f o r  HSL metals by CLP 
protocols (Reference 4.1) . 

7.7 All wastes from the analysis will be disposed of in 
accordance with IT Mixed Waste Laboratory 
Procedures. Any remaining K-65 or metal oxide 
samples will be transferred to the Bear Creek 
Laboratory for return to the FMPC. 
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TITLE: ANALYSIS OF SAMPLES AND EXTRACTS FOR ORGANIC CONSTITUENTS 

1.0 PURPOSE 

The purpose of this procedure is to specify the 
methodology for analysis of the extracts from the K-55 
and Metal Oxide core samples for volatile and 
semi-volatile HSL constituents. 

2.0 SCOPE 

All samples received from the K-65 sampling program at 
the IT Mixed Waste Laboratory for organic assays are 
covered by this procedure. 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Leader and the Manager of the IT Mixed Waste 
Laboratory to see that this procedure is followed 
during the receipt and analysis of the sample 
extracts received 

3.2 It is the responsibility of the K-65 Sampling Task 
Leader and the Manager of the IT Mixed Waste 
Laboratory to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained 

from the Bear Creek facility. 

in the steps and requirements. 

3.3 It is the responsibility of each individual 
performing this procedure to follow it and to 
report any unusual occurrences to the K-65 
Sampling Task Leader and the IT Laboratory Manager 
involved. 

4.0 REFERENCES 

4.1 U.S. EPA Contract Laboratory Program (CLP), 
Statement of Work for Organics Analysis, 
Multi-Media and Multi-Concentration, 1987 (Revised 
Protocol). 

4.2 IT Mixed Waste Laboratory, Laboratory-Specif ic 
Attachment. 

4.3 IT Analytical Services, Quality Assurance Manual. 
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4.4 Radiation Safety Manual, IT Radiological Sciences 
Laboratory. 

4.5 Fernald RI/FS Quality Assurance Project Plan 
(Revision 3), March 1988. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Protective clothing, respiratory protection, and 
dosimetry must be worn in accordance with the 
Radiation Safety Manual for the IT Radiological 
Sciences Laboratory. 

5.2 Operating procedures and precautions for these 
facilities, as stated in the above manual, must be 
observed. 

5.3 Work must be performed with the approval of the 
Health Physicist for the host facility, or his 
authorized designee. 

5.4 Chain-of-Custody protocols must be observed at all 
times for these samples and subsamples (see 
Attachment 6). 

6.0 PREREOUISITES 

6.1 Completion of Procedures K6507, K6515, K6518, and 
K6519. 

6.2 A refrigerated or ice-packed receiving area for 
incoming samples. 

6.3 Gamma survey instruments to determine condition of 
incoming samples. 

6.4 Health Physics or supervisory personnel on hand, as 
required by the Radiological Sciences Laboratory 
Radioactive License. 

6.5 Personnel performing this work will be experienced 
in the procedures, and qualified under the U.S. 
EPA’s Contract Laboratory Program. 
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PROCEDURES 

7.1 When the sample extracts have been received from 
the Bear Creek Laboratory, they will be inspected 
for damage or contamination using a gamma 
detecting instrument (see Attachment 9) . 

7.2 Request for Analysis and Chain-of-Custody forms 
will be checked against sample receipts and for 
completeness (see Attachment 6) . 

7.3 Samples will be held in refrigerated storage. 

7.4 The methanol extract from the volatiles procedure 
will be analyzed for HSL volatiles by the methods 
specified by CLP (Reference 4.1). 

7.5 The extract from the HSL semi-volatiles procedures 
will be analyzed by the methods specified by CLP 
(Reference 4.1). 

7.6 All wastes and residues from the analysis will be 
disposed of in accordance with IT Mixed Waste 
Laboratory Procedures. Any remaining K- 65 or 
metal oxide sample will be transferred to the Bear 
Creek Laboratory for return to the FMPC. 
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TITLE: ISOTOPIC ASSAYS OF SAMPLES 

1.0 PURPOSE 

The purpose of this procedure is to specify the 
methodology for isotopic aiialysis of core samples. 

2.0 SCOPE 

All samples received at the IT Radiological Sciences 
Laboratory for isotopic analysis are covered by this 
procedure. 

3.0 RESPONSIBILITY 

3.1 

3.2 

3.3 

It is the responsibility of the K-65 Sampling Task 
Leader and the Managers of the IT Mixed Waste and 
Radiological Sciences Laboratories to see that 
this procedure is followed during the receipt and 
analysis of the sample extracts from the Bear 
Creek Laboratory (1570 Bear Creek Road). 

It is the responsibility of the K-65 Sampling Task 
Leader and the Managers of the involved 
laboratories to delegate the performance of this 
procedure to personnel who are experienced and/or 
have been trained in the steps and requirements. 

It is the responsibility of each individual 
performing this procedure to follow it and to 
report any unusual occurrences to the K-65 
Sampling Task Leader and the IT Laboratory Manager 
involved. 

4.0 REFERENCES 

4.1 

4.2 

4.3 

4.4 

4.5 

IT Radiological Sciences Laboratory, 
Laboratory-Specific Attachment. 

Sample Preparation, IT-RSL Procedure No. 201. 

Gamma Spectroscopy, IT-RSL Procedure No. 112. 

Determination of Selected Alpha Emitters, IT-RSL 
Procedure No. 304. 

IT Analytical Services Quality Assurance Manual. 
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4.6 IT Radiological Sciences Laboratory, Radiation 
Safety Manual. 

4.7 Fernald RI/FS Quality Assurance Project Plan 
(Revision 3), March 1988. 

5.0 SAFETY AND PRECAUTIONS 

5.1 Protective clothing, respiratory protection, and 
dosimetry must be worn in accordance with the 
Radiation Safety Manual for the IT Radiological 
Sciences Laboratory. 

5.2 Operating procedures and precautions for these 
facilities, as stated in the above manuals, must 
be observed. 

5.3 Work must .be performed with the approval of the 
Health Physicist for the host facility, or his 
authorized designee. 

5.4 Chain-of-Custody protocols must be observed at all 
times for these samples and subsamples (see 
Attachment 6). 

6.0 

7.0 

PREREQUISITES 

6.1 Completion of Procedures K6507, K6515, K6518, and 
K6519. 

6.2 Gamma survey instruments to determine condition of 
incoming samples. 

6.3 Health Physics or supervisory personnel on hand, as 
required by the Radiological Sciences Laboratory. 

6.4 Personnel performing this work will be experienced 
in the procedures and qualified under the U.S. 
EPA's Contract Laboratory Program. 

PROCEDURES 

7.1 When the samples have been received from the Bear 
Creek Laboratory (1570 Bear Creek Road), they will 
be inspected for damage or contamination using a 
gamma detecting instrument (see Attachment 9). 

0 0 0 1 ~ 0  
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Request-for-Analysis and Chain-of-Custody forms 
will be checked against actual samples received 
and for completeness (see Attachment 6). 

The samples will be analyzed for the following 
isotopes : 

Pb-210 
Ra-226 
Ra-228 
Th-228 
Th-230 

Th-232 
U-234 
U-235 
U-238 
Qualitative Alpha and 
Gamma Spec. 

7.4 Analysis will be by the RSL procedures for sample 
preparation, gamma spectroscopy, and alpha 
emitters described in References 4.2, 4.3, and 4.4 
of this procedure. 

7.5 All wastes and residues from the analysis will be 
disposed of in accordance with IT Radiological 
Sciences Laboratory Procedures. Any remaining K-65 
or metal oxide samples will be transferred to the 
Bear Creek Laboratory for return to the FMPC. 
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TITLE: RADIOACTIVE WASTE HANDLING 

1.0 PURPOSE 

This procedure is to provide the necessary controls and 
guidelines for the packaging of radioactive waste 
generated during the K-65 sampling tasks for disposal 
and dispositioning. 

2.0 SCOPE 

This procedure is applicable to all radioactive waste 
generated by sampling operations conducted on the K-65 
and metal oxide silos at the Fernald Feed Materials 
Production Center (F'MPC). 

3.0 RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the field program phase. 

It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel who are experienced with 
the performance of this procedure and/or have been 
trained in the use of the stated equipment. 

It is the responsibility of each individual working 
with radioactive material to be familiar with this 
procedure. Those directly involved with packaging 
radioactive waste are responsible for following 
this procedure and immediately reporting any 
problems to the K-65 Sampling Task Leader. 

3.2 

3.3 

4.0 REFERENCES 

4.1 Statement of Work, K-65 Sampling; WMCO. 

4 . 2  K-65 Sampling Operation Sequence, Procedure K6501. 

4.3 49 CFR 178, Department of Transportation 
R e g u l a t i o n s  f o r  S h i p p i n g  Containers 
Specifications. 

4.4 WMCO Waste Shipment SOP'S 1-C-602 and 20-C-601. 
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4.5 WMCO QA Department Procedure WMCO-QAP-12.09. 

SAFETY AND PRECAUTIONS 

5.1 Protective clothing and dosimetry will be worn as 
specified in Section 1, Subsection 6.0 of the OSH 
plan I 

6.0 PREREOUISITIES/REOUIREMENTS 

6.1 Only radioactive material will be disposed of as 
radioactive waste. 

6.2 Radioactive waste volumes will be minimized to the 
extent practicable. 

6.3 No packages will contain free liquid. 

6.4 All packages will be free of materials that are 
explosive, have explosive off-gases, or ignite 
spontaneously. All combustibles will be packaged 
to prevent spontaneous combustion. 

6.5 All personnel handling containers will be trained 
to utilize proper drum handling equipment and 
procedures. 

7.0 PROCEDURES 

7.1 Empty Container Inspection 

Before moving a container into an area for 
packaging radioactive waste, visually inspect each 
container for adequacy per SOP 20-C-601. 

7.1.1 Drums 

7.1.1.1 Ensure that the drum is a new DOT 
specification 17H container. 
Each 55-gallon drum must be embossed 
in accordance with the 
specifications outlined in 49 CFR 
178. 

7.1.1.2 Ensure that the drum is assembled 
with all parts, gaskets, and 
fittings in their proper places. 
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7.1.1.3 Ensure that closures are adequate to 
prevent leakage of contents. 

7.1.2 Boxes 

7.1.2.i Ensure that the box is a new box 
c o n s t r u c t e d  f o r  c0ntainin.g 
radioactive waste. 

7.1.2.2 Ensure that the box is of the 
correct specification for the types 
of waste being packaged (e.g., 
limited quantity, LSA, Type A). 

7.1.2.3 Ensure that the box is assembled 
with all parts, gaskets, and 
fittings in their proper places. 

Ensure that closures are adequate to 
prevent leakage of contents. 

7.1.2.4 

7.2 Segregation 

Waste will be segregated as necessary to facilitate 
final packaging and dispositioning. Waste will be 
packaged to the requirements of SOP 20-C-601. 

7.3 Loading 

7.3.1 All waste will be surveyed by a health 
physics technician before packaging to 
ensure that only radioactive waste is 
packaged for disposal. Documentation of 
surveys for release of clean material 
will be maintained. 

7.3.2 All waste will be visually inspected per 
SOP 20-C-601 and WMCO-QAP-12.09. 

7.3.3 Baleable waste will be placed in plastic 
bags and then taken to a dumpster. 

7.3.4 Rags, mopheads, etc. used for cleaning 
contaminated items will be allowed to 
dry, if possible, then packaged as 
baleable waste. 
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7.3.5 Contaminated items such as plastic liners 
for the trough will be carefully rolled 
up to contain the contamination and then 
handled per SOP 20-C-601. 

7.4 Sealing Containers 

7.4.1 A11 packages will be inspecte,d per SOP 1- 
C-602, SOP 20-C-601, for free-standing 
liquid prior to sealing. If any 
free-standing liquid is detected, 
containers will be reprocessed. 

7.4.2 Containers will be sealed and inspected 
to ensure that the following criteria are 
met per SOP 1-C-602, SOP 20-C-601, and 
WMCO-QAP-12.09: 

7.4.2.1 Drum lid fits properly and 
gasket is not damaged. 

7.4.2.2 Bolt ring fits securely. 

7.4.2.3 Bolt lug fits tightly. 

7.4.2.4 Boxes will be sealed and 
inspected for containment 
adequacy. 

7.5 Marking and Labeling 

7.5.1 Assign an identification number to each 
container. The numbers will be visible 
from 10 feet and durable enough for 
shipment and emplacement in a burial 
trench. 

7.5.2 L a b e l  and record each package 
identification number per SOP 1-C-602, 
SOP 20-C-601 and WMCO-QAP-12.09 

7.6 Curie Content and Survey 

7.6.1 Estimate the number of curies contained 
in each package and record per WMCO-QAP- 
12.09 and SOP 20-C-601. 
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7.7.1 

7.8 Storage 
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Perform a final radiation and surface 
contamination survey for each package. 

Enter survey data on OSCH Radiation 
Survey Form, 

Documentation will be generated and 
maintained per SOP 1-C-602, SOP 20-C-601, 
and WMCO-QAP-12.09. 

After a health physics technician clears 
a package from the waste packaging area, 
the package will be taken to a designated 
temporary storage area per SOP 1-C-602, 
SOP 20-C-601, and WMCO-QAP-12.09. 

The radioactive waste storage area will 
meet a11 posting requirements for a 
radioactive materials storage area, and 
access to the area will be controlled. 
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TITLE: ABNORMAL OCCURRENCES 

1.0 

2.0 

3 . 0  

4.0 

3.1 

3.2 

3 . 3  

3 . 4  

It is the responsibility of the K-65 Sampling Task 
Leader to see that this procedure is followed 
during the sampling event. 

It is the responsibility of the K-65 Sampling Task 
Leader to delegate the performance of this 
procedure to personnel that are experienced and/or 
have been trained in the use of the stated 
equipment and handling of the sample cores. 

It is the responsibility of each individual 
performing this procedure to follow it and to 
report any necessary deviations to the K-65 
Sampling Task Leader (see Attachment 10). 

Deviations from the procedure must be approved by 
the K-65 Sampling Task Leader. 

PURPOSE 

The purpose of this procedure is to provide guidance for 
mitigating events that are not within the normal 
procedures for sampling the K-65 and Metal Oxide Silos. 
These procedures include potential accidents, injuries, 
and events not a part of the normal procedures for the 
sampling event. 

SCOPE 

This procedure covers all of the steps in the sampling, 
observation, handling, shipping, and analysis of the 
silo contents. It serves as the master sequence for all 
abnormal events and a single source for procedures to 
mitigate such occurrences. 

RESPONSIBILITY 

REFERENCES 

4.1 Procedures K6501 through K6524. 

4.2 WMCO Emergency Procedures, as applicable. 
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5.0 SAFETY AND PRECAUTIONS' 

5.1 Protective clothing and dosimetry will be in 
accordance with Section 1, Subsection 6.0 of the 
OSH plan. 

5.2 Additional health and safety requirements may be 
necessitated by the particular sampling event being 
performed at the time of the abnormal occurrence 
and the associated health risks developed as a 
result. 

6.0 PREREOUISITES 

6.1 Safety and radiation training of a l l  involved 
personnel in accordance with the procedures of 
m c o  . 

6.2 Appropriate Emergency Response Training and other 
training as required by the type of event. 

6.3 Abnormal Incident Report Form. 

7.0 PROCEDURES 

7.1 Sampling Event Abnormal Occurrences Cross-Reference 
List to Sampling Procedures. 

7.1.1 K6502 - Marking and Locating Sample 
Points 

7.1.1.1 Personal Injury, see Section 7.2 

7.1.1.2 Silo Roof Failure, see Section 7.3 

7.1.2 K6503 - Setup of Sampling Equipment 
7.1.2.1 Personal Injuries, see Section 7.2 

7.1.3 K6504 - Setup and Positioning of Crane 
7.1.3.1 Personal Injuries, see Section 7.2 

7.1.3.2 Crane Failure, see Section 7.4 

7.1.4 K6505 - Mock Run 
7.1.4.1 Personal Injury, see Section 7.2 
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7.1.4.2 

7.1.4.3 

7.1.4.4 

7.1.5 K6506 

7.1.5.1 

7.1.5.2 

7.1.5.3 

7.1.5.4 

7.1.6 K6507 

7.1.6.1 

7.1.6.2 

7.1.6.3 

7.1.6.4 
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Crane Failure, see Section 7.4 

Loss of Sampling Equipment in Silo, 
see Section 7.5 

Silo Damage, see Section 7.3 

- Removal of Flanges on Access 
Ports 

Personal Injuries, see Section 7.2 

S i l o  Roof Failure, see Section 7.3 

Dropped Equipment into S i l o ,  see 
Section 7.5 

Radon Removal System Failure, see 
Section 7.8 

- Taking Samples Using Vibra Corer 
Equipment 

Personal Injury, see Section 7.2 

Vibra Corer System Failure, see 
Section 7.6 

7.1.6.2.1 Vibra Corer Break Inside 
S i l o  

7.1.6.2.2 Jammed Vibra Corer 

7.1.6.2.3 Sample Loss, No Recovery 

Crane Failure, see Section 7.4 

7.1.6.3.1 Before Sampling 

7.1.6.3.2 During Sampling 

7.1.6.3.3 After Sampling 

Silo Roof Failure, see Section 7.3 
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7.1.7 K6508 - Replacement of Flange on Silo (See 
Section 7.1.5: K6506 - Removal of 
Flanges) 

7.1.8 K6509 - Transportation and Storage at 
On-site Laydown Area 

7.1.8.1 Dropped or Loss of Sample from Trailer 
or Crane, see Section 7.7 

7.1.8.2 Failure of Plastic Casing/Seal Prior 
to Decontamination, see Section 7.7 

7.1.8.3 Truck Accidents, see Section 7.9 

7.1.9 K6510 - Radon Removal System, see Section 
7.8 

7.1.10 K6511 - Initial On-Site Core Handling an 
Inspection 

7.1.10.1 Dropped or L o s s  of Sample, see 
Section 7.7 

7.1.10.2 Failure of Plastic Casing/Seal Prior 
to Decontamination, see Section 7.7 

7.1.11 K6512, K6513, K6514 - On-site Examination of 
Sample Cores 

7.1.11.1 Personal Injury, see Section 7.2 

7.1.11.2 Transport Accident, see Section 7.9 

7.1.11.3 Trailer Fires, see Section 7.10 

7.1.11.4 Failure of Examination Equipment, see 
Section 7.15 

7.1.12 K6515 - Sectioning and Packaging of Sample 
Cores 

7.1.12.1 Personal Injuries, see Section 7.2 

7.1.13 K6516 - Decontamination of Sampling 
Equipment 
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7.1.13.1 Spilled or Leaking Decontamination 
Material, see Section 7.7 

7.1.14 K6517 - Long-Term Storage of Samples 
7.1.14.1 Site Integrity 

7.1.14.1.1 Security Breeches, see Section 
7.14 

7.1.14.1.2 Fire, see Section 7.10 

7.1.14.1.3 Flood, see Section 7.13 

7.1.14.1.4 Windstorm, see Section 7.11 

7.1.14.1.5 Seismic, see Section 7.12 

7.1.14.2 Sample Integrity 

7.1.14.2.1 Plastic or Lexan Tube 
Failure, see Section 7.7 

7.1.14.2.2 Cap or Ends Fall Off, Sample 
Leaks, see Section 7.7 

7.1.14.2.3 Improper Documentation 
'Mislabeled, etc. see Section 
7.16 

7.1.15 K6518 - Shipping of Wastes to Off-site 
Laboratories 

7.1.15.1 Transportation Accidents, see Section 
7.9 

7.1.15.2 Leaks or Sample Container Failure 
During Transport (not a result of an 
accident), see Section 7.7 

7.1.15.3 Documentation Errors, see Section 
7.16 

7.1.16 K6524 - Handling Wastes from Sampling 
Operat ion 

7.1.16.1 Spillage and Leaks, see Section 7.7 
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7.1.16.2 Personal Injury, see Section 7.2 

7.1.16.3 Accidents During Transport to 
Disposal Area, see Section 7.9 

7.2 Personal Injuries 

The following procedures are intended to provide 
guidance and state minimum requirements in the 

Safety Policies and Procedures provided to 
contractor will be followed. Actions outlined in 
Section 1, Subsection 6.0 of the OSH plan will also 
be followed. 

event of injury or illness to personnel. WMCO 

All injuries must be reported to the WMCO medical 
section as outlined in subcontractor safety 
requirements. Form 5484.X will be completed for 
any injury/illness covered under DOE Document 
SSDC-7B, "DOE Guide to the Classification of 
Recordable Accidents,l' January 1987. 

7.2.1 Any injury, no matter how minor, is to be 
reported to the K-65 Sampling Task Leader 
or the K-65 Sampling Task Manager as soon 
as possible after occurrence. 

7.2.2 The K-65 Sampling Task Leader or his 
designee is responsible to report to 
Health and Safety personnel all injuries 
and accidents occurring during his or her 
shift. 

7.2.3 Summon help if required using other 
uninjured personnel, alarm, radio, or 
voice. Phone numbers for emergency 
personnel will be posted prominently at 
site telephone locations. 

7.2.4 Site personnel qualified to render first 
aid and/or cardiopulmonary resuscitation 
will provide aid to the victim as 
appropriate to the limit of their 
abilities without compromising safety. 

7.2.5 Any person rendering aid must decide, 
based on severity of injury and potential 
or impending damages, whether to treat 

000682 



Revision: 4 
Section: 2.0 
No. : K6524 
Date: 8/88 
Page: 7 of 22 

victims in place or move them. A s  a 
general rule, do not move victim in any 
way if the person cannot perform this 
movement under his or her own control. 

7.2.6 When trained emergency personnel arrive, 
if summoned, transfer victim to their 
care and provide as much information as 
possible. 

7.2.7 If any injury/illness is the result of a 
chemical exposure, a supervisor will 
promptly initiate the steps necessary to 
identify the chemical(s) being used. 

7.2.8 Any injury/illness not limited to a first 
aid case will require that the task 
leader immediately notify the Health and 
Safety representative. This will allow 
the coordination of internal resources to 
assist the treating physician in 
rendering appropriate care. 

7.2.9 The event must be recorded in the project 
log book and reported per site procedure 
FMPC 704 (minor event reporting system). 

7.3 Damage or Failure of the Silo or Silo Roof 

This procedure is designed to provide guidance to 
emergency and operating personnel in the event of 
a silo or silo roof failure. 

7.3.1 Upon failure of the silo or roof, 
immediately cease all operations and 
evacuate the immediate work area. 

7.3.2 Notify the K-65 Sampling Task Manager or 
his designee of the event and its 
estimated magnitude. 

7.3.3 If any personnel are injured, refer to 
Section 7.2, Personal Injuries. 

7.3.4 The K-65 Sampling Task Leader or his 
designee should notify the appropriate 
WMCO personnel of the event so that their 
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plant wide emergency response system can 
be activated, if needed. 

7.3.5 WMCO emergency evacuation procedures may 
be instituted if the magnitude of the 
event is sufficient. In that event, 
follow instructions or training given by 
WMCO personnel. 

7.3.6 If sampling cannot continue on the 
failed/damaged silo, remove equipment as 
soon as possible after safety and 
radiological clearances are given by WMCO 
health physics or appropriate personnel. 

Otherwise, the equipment may have to be 
left in place. Mitigation of the event 
will be determined at the time. 

DO NOT ENTER AREA WITHOUT CLEARANCE. 

7.3.7 If the safety evaluation determines that 
sampling can continue, proceed with due 
caution. If the event damaged any 
sampling equipment, refer to the 
appropriate abnormal occurrence 
procedure. 

7.3.8 The event must be recorded in the project 
logbook and reported per site procedure 
FMPC 704 (minor event reporting system). 

7.4 Crane Failures 

The following is a series of steps to be followed 
upon failure of the crane during sampling 
operations: 

7.4.1 Tipping 

Tipping can be minor, moderate, or major 
(overturning) depending on the causes and 
circumstances. The causes for this mode of failure 
are as follows: 

7.4.1.1 Improper bearing conditions are the 
most common cause of a crane 
tipping. Improper calculations on 
the soil bearing capacity and 
improper outrigging on the crane 
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allows the crane‘s counterbalance 
system, the outriggers, to sink into 
soft ground thus changing the 
crane‘s center of gravity. During 
this occurrence the crane will lift 
off the ground a few inches. This 
can be rectified by changing the 
center of gravity of the crane by 
moving the boom. Once the crane has 
settled back down, inspect the 
outriggers and place pads or mats 
u n d e r  t h e  o u t r i g g e r s ,  o r  
mechanically lock the outriggers 
into place if they are unlocked. 

7.4.1.2 Miscalculation of payload weight is 
another factor to induce crane 
tipping. This factor will be minor 
i n  t h i s  a p p l i c a t i o n  a s  a 
dynamometer will be used to monitor 
abnormal forces during crane 
operation. 

7.4.1.3 Excessive forces during extraction 
of the sample can also cause the 
crane to tip. Again, this factor 
will be minor because of monitoring 
abnormal extractive forces using the 
dynamometer during sample 
retrieval. 

7.4.1.4 Excessive wind loads can also cause 
a crane to tip. A good practice is 
to park the crane with the boom 
lowered after daily operations have 
ceased. Do not operate the crane 
during high winds, thunderstorms, 
or lightning conditions. 

7.4.1.5 Tipping can be sensed by an 
experienced crane operator and 
tipping is generally lifting the 
back end of the crane a few inches 
off the ground. This can be 
compensated by backing off on 
hoisting the load or shifting the 
boom and changing the center of 
gravity of the crane. 
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7.4.1.6 In the event the crane tips over, 
to another crane must be used 

upright the overturned crane. 

NOTE: During an abnormal occurrence such 
as this, immediately attempt to 
rectify the situation to prevent 
damage, then stop and report the 
incident to the K-65 Sampling Task 
Leader. Do not proceed any further 
with any procedure until direction 
from the K- 65 Sampling Task Leader 
has been given, and an authorization 
to proceed has been received. 

7.4.2 Mechanical Failures 

7.4.2.1 The crane uses a series of winches, 
cables, and other mechanical 
components that must be properly 
lubricated for efficient operation. 
Two winches are used for the boom 
lift, and one winch is used for the 
hoist (load) lift. An internal 
combustion engine drives the winches 
and must be properly maintained. 
Should the crane experience a 
mechanical failure during sampling, 
stop operations and report the 
situation to the K-65 Sampling Task 
Leader. 

7.4.2.2 The winches use a mechanical 
friction brake that must be 
properly maintained. If the brake 
gets wet due to precipitation, the 
load will start to slip. This will 
be felt by an experienced operator. 
In this instance, an operator would 
dry the brake drum by carefully 
lowering the load while applying the 
brake, similar to tapping the brake 
pedal in an automobile after running 
through a deep puddle. 

7.4.2.3 Cable failure during operation is a 
remote possibility if proper 
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maintenance and inspection prior to 
operation is performed. Should a 
failure occur, stop current 
procedure and immediately report 
incident to the K-65 Sampling Task 
Leader. If damage to the silo 
occurs, refer to Section 7.3. If 
loss of equipment in the silo 
occurs, refer to Section 7.5. 

7.4.2.4 Should cable failure occur and 
result in loss of load, replace 
damaged cable and attempt to recover 
lost load after authorization from 
WMCO has been given. Once load has 
been recovered and inspection 
reveals no damage to the sampler, 
resume sampling. The K-65 Sampling 
Task Leader will then note the 
incident on the Abnormal Incident 
Report Form and in the project 
logbook. 

7.4.2.5 Should cable failure occur with no 
loss of load due to a cable jam in 
the boom head pulley (due to 
improper operation), stop current 
procedure and immediately report 
incident to the K-65 Sampling Task 
Leader. If sampler is in manhole 
and sampling operations have begun, 
it may be necessary to use another 
crane to complete the procedure if 
the cable cannot be freed while the 

sampling operations have not been 
started or have been completed, it 
may be possible to lower the load 
by lowering the boom. Set the load 
on plastic sheeting as designated 
by the K-65 Sampling Task Leader. 

sampler is still attached. If 

7.5 Loss of Equipment into Silo 

The following is a series of steps to be followed 
upon loss of equipment into a silo: 
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Upon loss of equipment (Vibra Corer, 
tools, etc.) into the silo through the 
open manhole, stop current activity, and 
immediately report incident to the K-65 
Sampling Task Leader. Describe the item 
dropped into the silo and obtain the 
decision from the K-65 Sampling Task 
Leader on whether to leave the object in 
the silo or to recover it. 

NOTE: Do not proceed any further with 
any procedure until direction 
from the K-65 Sampling Task 
Leader has been given and an 
authorization to proceed has 
been received. 

7.5.2 If authorized to leave the object in the 
silo, continue with the then note the 
incident on the Abnormal Incident Report 
Form and in the project logbook. 

7.5.3 If directed to recover object in the silo 
and the object can be safely and easily 
recovered by manually picking it out or 
by otherwise removing it without 
physically entering the silo, then 
recover ob] ect . 

7.5.4 If directed to recover object in the silo 
and object cannot be easily recovered, 
stop and report recovery attempts to the 
K-65 Sampling Task Leader. A different 
recovery plan must be formulated to 
recover the lost object. 

7.5.5 Once object has been recovered and/or 
authorization to proceed has been given, 
continue with current procedure. The 
K-65 Sampling Task Leader will then note 
the incident in the Abnormal Incident 
Report Form and in the project logbook. 

7.6 Vibra Corer Failure 

The following is a series of steps to be followed 
upon failure of the Vibra Corer and ancillary 
equipment : 
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7.6.1 Upon failure of Vibra Corer equipment, 
stop current procedure and immediately 
report incident to the K-65 Sampling Task 
Leader. Describe current operations 
prior to failure of equipment to aid in 
determining cause of failure. 

NOTE: Do not proceed any further with 
any procedure until direction 
from the K-65 Sampling Task 
Leader has been given and an 
authorization to proceed has 
been received. 

7.6.2 Determine if the compressed air supply 
from the compressor is of sufficient' 
capacity and pressure. If insufficient, 
repair or replace compressor. 

7.6.3 If compressed air supply is of sufficient 
capacity and pressure at compressor, the 
problem may be in the hose. Visually 
check the hose for kinks, holes, loose 
fittings, or other problems. 

7.6.4 If the hose appears to be in satisfactory 
condition, then the problem may be in the 
Vibra Corer head or at the fittings. The 
Vibra Corer must be carefully retracted 
using the crane. The polyethylene sleeve 
must then be taped closed in accordance 
with Procedure K6507. 

7.6.5 Carefully set the Vibra Corer on the 
plastic sheeting as designated by the 
K-65 Sampling Task Leader. Carefully 
disconnect the crane hook from the 
sampler head assembly. Check the 
fittings where they connect to the Vibra 
Corer head to determine if they are loose 
or improperly connected. A leak 
detectant such as ltSnoopll can be used to 
determine if there are any leaks in the 
fittings. 

7.6.6 Carefully disconnect the air compressor 
hose from the sampler head. Inspect the 
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fittings to make sure air is flowing 
through the hose. If no air is flowing 
through the hose and Step 7.6.2 has 
confirmed that the compressor is 
producing air at sufficient capacity and 
pressure, the problem is in the hose. 
Replace or repair hose and check for any 
obstructions in the hose. Verify air is 
flowing through the new or repaired hose. 

7.6.7 If air is flowing through the hose, then 
the problem may be in the Vibra Corer 
sampler head. Check the sampler head 
lubricator to ensure that it is filled 
with proper lubricant to the proper 
level. Refill reservoir with proper 
lubricant to the proper level as 
described in the manufacturer's operating 
manual. 

7.6.8 If the lubricant reservoir is filled to 
the proper level, reconnect fitting to 
the sampler head and reopen air supply 
valve. If Vibra Corer head does not 
operate, then the sampler head may be 
de f ect ive . Check the manufacturer's 
operating manual for additional 
directions. 

7.6.9 If the procedures and suggestions in the 
manufacturer's operating manual have been 
followed and the unit still fails to 
operate, the head is defective and must 
be repaired or replaced. Transport the 
entire Vibra Corer to the laydown area in 
accordance with Procedure K6509. Remove 
and save any sample collected and label 
according to Procedure K6511. Remove the 
defective head in accordance with the 
steps outlined in Procedure K6509 and 
decontaminate sampler head and casing 
conforming with Procedure K6516. Replace 
the head with an operating unit. 

7.6.10 Connect the air compressor hose to the 
replaced sampler head and verify that the 
head operates properly. Reassemble Vibra 
Corer and replace with a new sample tube 
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and an uncontaminated casing. Transport 
assembly to the silo. 

Carefully reattach crane hook to the 
sampler head and hoist above manhole. 
Resample per Procedure K6507. 

The K-65 Sampling Task Leader will then 
note the incident in the project logbook 
and report it per site procedure FMPC 704 
(minor event reporting system). 

Isolate and contain the spill; do not 
allow the spill to migrate. If the spill 
is on a hard surface, such as concrete or 
tile, and relatively small, wipe it up or 
pick up the spilled material and place it 
in an approved waste container. 

Notify the K-65 Sampling Task Leader or 
his designee of the spill and warn nearby 
personnel of the possible danger. 

If the spill is on open ground, contain 
the spill. Because the material to be 
handled from the silo is a solid or thick 
sludge, the material may be scooped up 
with a shovel and placed in waste 
containers. Some soil may have to be 
picked up. 

Health and Safety personnel will be 
required to monitor the area to determine 
exposure levels and subsequent 
decontamination procedures. 

If the spill occurs inside a building or 
trailer, follow the above procedures. In 
addition, initiate HEPA filtered 
ventilation if available. - Do not allow 
the spill to spread outside the building 
or trailer; close the doors unless 
ventilation requirements dictate 
otherwise. 
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7.7.6 Disallow unnecessary entry of personnel 
into the area and minimize personal 
exposure by leaving the area after the 
initial containment is complete. 

7.7.7 If personnel are contaminated, follow 
procedures outlined in the Health and 
S a f e t y  P l a n  f o r  p e r s o n n e l  
decontamination. 

7.7.8 If the spill is major (e.g., if the silo 
has a major rupture), attend to any 
injured, evacuate the area, and 
immediately notify the K-65 Sampling Task 
Leader. 

7.7.9 Do not reenter any spill zone without 
approval of the K-65 Sampling Task 
Leader. 

7.7.10 Record the spill in the project logbook 
and report it per site procedure F'MPC 704 
(minor event reporting system). 

7.8 Radon Removal System Failure 

7.8.1 Shut down all work that relies on the 
operation of the Radon Removal System. 

7.8.2 Duct work Failure 

7.8.2.1 Shut down Radon Removal System fan. 

7.8.2.2 Close Dampers D-01, D-11, D-13, D-14 
and all carbon bed inlet dampers 
that are open. 

7.8.2.3 After system is repaired refer to 
Procedure K6510 for startup. 

7.8.3 Power or Instrument Failure 

7.8.3.1 Isolate the unit by closing the open 
dampers. 

7.8.3.3 Refer to Procedure K6510 for 
startup. 
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7.9 Transportation Accidents 

7.9.1 On-site Transportation Accidents 

7.9.1.1 Accidents that involve personal 
injury, see Section 7.2. 

7.9.1.2 Accidents which result in a spill of 
core material, see Section 7.8. 

7.9.1.3 Accidents which involve a fire, see 
Section 7.10. 

7.9.1.4 For accidents in which none of the 
above apply, actions required will 
be determined by the nature of the 
problem. The K-65 Sampling Task 
Leader must be notified and an 
appropriate response determined. 
If the truck cannot be moved and the 
trailer is not damaged, then 
another truck could be used to move 
the trailer to its destination. If 
the trailer is damaged and cannot be 
easily moved, then the core will 
have to be transferred to another 
trailer for transport to its final 
destination. 

7.9.1.5 After the core has been secured, 
appropriate measures to repair the 
damaged equipment can be initiated. 
These measures will have to be 
developed at the site and approved 
by team management. 

7.9.1.6 An entry will be made in the logbook 
and reported per site procedure FMPC 
704 (minor event reporting system). 

7.9.2 Off-site Accidents 

7.9.2.1 For off-site accidents, the primary 
concern should be personal safety 
and health and safety of the public. 
Local authorities and the K-65 
Sampling Task Leader should be 
notified immediately. The nature 
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of the incident and integrity of the 
cargo should be determined. 

7.9.2.2 If the core sample is damaged and is 
exposed, notification and isolation 
of the area are essential. If 
possible, the material should be 
contained. 

7.9.2.3 An appropriate emergency response 
person must be made available to 
assist the local authorities in the 
mitigation of the incident. 

7.9.2.4 If the core sample is not damaged, 
the accident investigation will 
follow standard contractor and local 
procedures. 

7.9.2.5 An entry will be made in the project 
logbook and reported per site- 
procedure FMPC 704 (minor event 
reporting system). 

7.10 Fires 

7.10.1 The primary concerns in the event of a 
fire are personal injuries, 
contamination, and extinguishing or 
controlling the fire. 

7.10.2 If anyone is injured, refer to Section 
7.2 for instruction. 

7.10.3 Notify the Fire Brigade, then notify the 
K-65 Sampling Task Leader or his 
designee. 

7.10.4 If the fire is small enough and does not 
present a radiological contamination 
problem, fire extinguishers may be used 
to suppress the fire until the Fire 
Brigade arrives. 

7.10.5 If the fire is severe enough that fire 
extinguishers are insufficient, remove 
any injured personnel, secure any 
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equipment in danger, evacuate to a safe 
distance, and wait for the Fire Brigade. 

7.10.6 Should a radiological hazard exist, 
evacuate according to WMCO procedures and 
await clearance from WMCO and the K-65 
Sampling Task Leader for reentry. 

7.10.7 A f t e r  t h e  f i r e ,  c l e a n u p  a n d  
decontamination should follow WMCO- and 
contractor-developed procedures prior to 
resumption of sampling or repair of 
storage structures. 

7.10.8 The K-65 Sampling Task Leader or his 
designee should note the event in the 
project logbook and report it per site 
procedure FMPC 704 (minor event reporting 
system). 

7.11 Windstorm, Lightning, Tornado 

7.11.1 Sampling operations should cease during 
severe weather conditions, especially 
operations with the crane and on top of 
the silos in high winds and lightning. 
Severe thunderstorms, lightning, and 
tornados do occur in Ohio. Under no 
circumstances should anyone be on top of 
the silo or in the crane during a 
lightning storm. Personnel should go to 
a safe location inside a designated 
building or trailer until the storm has 
passed. 

7.11.2 Personnel will institute a general 
housekeeping practice that all loose 
material is kept to a minimum and/or 
safely tied down. 

7.11.3 The trailer should be secured so that the 
expected wind conditions will not 
adversely affect its safety or integrity. 

7.11.4 Sampling should continue only after the 
danger of severe according to the 
procedure appropriate for that equipment 
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or event. 

7.11.5 An entry will be made in the project 
logbook and reported per site procedure 
FMPC 704 (minor event reporting system). 

7.12 Seismic Event 

7.12.1 If a seismic event occurs during the 
sampling process, all work should cease 
and an assessment of damage completed. 

7.12.2 If any injuries occur, refer to Section 
7.2 for instructions. 

7.12.3 If there is neither significant damage 
nor any consequential impact, resume 
sampling after concurrence with the K-65 
Sampling Task Leader. 

7.12.4 If significant damage does occur, refer 
to the appropriate procedure for that 
equipment or event and proceed with 
mitigation. Do not resume sampling until 
clearance is given by the K-65 Sampling 
Task Leader. 

7.12.5 Check the sample storage building for 
damage. If the samples have been 
damaged, refer to Section 7 . 8  for cleanup 
procedures. 

7.12.6 The event should be recorded in the 
project logbook and reported per site 
procedure FMPC 704 (minor event reporting 
system). 

7.13 Flood 

7.13.1 Flooding of the area during the sampling 
event by rising backwater is not likely. 
Flash flooding from a heavy rainstorm 
could occur, however. 

7.13.2 Work should not be in progress during a 
rainstorm heavy enough to cause flash 
flooding as per Section 7.11. 
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7.13.3 Safe areas on high ground should be 
provided and personnel should assemble 
there. The trailer and storage and 
archive building should be in an area not 
subject to flash flooding. 

7.13.4 If the buildings cannot be placed on high 
ground and a flash flood occurs, do not 
enter the area until the water subsides. 
Examine the buildings and their supports 
for stability and make necessary repairs. 
If the crane has been undermined, refer 
to Section 7.4 for instructions. 

7.13.5 Samples should be stored so that they 
cannot be washed away. If they are 
washed away, every attempt should be made 
to safely retrieve them. 

7.13.6 An entry will be made in the project 
logbook and reported per site procedure 
FMPC 704 (minor event reporting system). 

7.14 Security Breeches 

7.14.1 The sampling and storage areas will be 
inside the security fence at the FMPC. 
The area is continuously patrolled and an 
intruder is unlikely; however, if an 
intruder is spotted, immediately notify 
the K-65 Sampling Task Leader who should 
then notify WMCO security personnel. 

7.14.2 Report to the K-65 Sampling Task Leader 
any unusual occurrences that may indicate 
intrusion into the area when operating 
and sampling personnel were away. 

7.14.3 An entry will be made in the project 
logbook for each case or perceived case 
of intrusion. 

7.15 Failure of On-site Examination Equipment 

7.15.1 Failure of the Audio/Video Recorder, 35 
mm camera, or Geiger counter would not 
constitute a serious personnel hazard. 
Delay the completion of the on-site 
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examination process until the equipment 
can be repaired. Consult manufacturer's 
information to troubleshoot any failures 
of the equipment. 

7.15.2 Extra tapes, battery packs, film, etc. 
should be kept on site. 

7.15.3 An entry will be made in the project 
logbook for each case or perceived case 
of intrusion. 

7.16 Documentation Errors 

7.16.1 

7.16.2 

7.16.3 

7.16.4 

7.16.5 

Every effort should be made to ensure 
that all samples are properly and 
securely labeled, referenced, and 
accompanied by the completed 
chain-of-custody forms. 

Should a sample be discovered with 
missing sample identification or 
duplicate sample identification the team 
management should be notified 
immediately. 

An investigation into the sample history 
should include personnel handling the 
sample, sample number sequences, and 
missing sample numbers. The sample 
identification should be evident by 
finding a "missing" sample sequence 
number. If the number is a duplicate, 
the sample may have to be discarded. 

If the investigation does not reveal the 
identity of the sample, it cannot be 
utilized in the program. 

Missing or incorrectly documented 
chain-of-custody forms should be reported 
to the K-65 Sampling task Leader. 
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TITLE: SHIPMENT OF IT EXCESS RESIDUE AND SAMPLES ANALYZED BACX 
TO WMCO 

1.0 

2 . 0  

3.0 

4.0 

PURPOSE 

The purpose of this procedure is to provide guidance for 
shipping excess K-65 residue and samples to WMCO for 
further disposition. 

SCOPE 

This procedure is applicable to all samples actually analyzed 
by IT and any excess residue remaining from the subsampling 
as described in procedure k6519 of this manual. The intent 
of this procedure i s  to ensure that all materials shipped back 
to WMCO are properly identified and that the shipment is conducted 
properly . 

. 

RESPONSIBILITY 

3.1 

3.2 

3.3 

It is the responsibility of the Manager of the IT Mixed Waste 
Laboratory to see that this procedure is followed during all 
operations up to the time that the material is received 
back at WMCO site. 

It is the responsibility of the K-65 Sampling Task Leader 
to see that this procedure is followed during all operations 
after t h e  material arrives back at the WMCO site. 

It is the responsibility of the Manager of the IT Mixed 
Waste Laboratory and K-65 Sampling Task Leader to delegate 
the performance of this procedure to personnel who are 
experienced and/or have been trained in the steps and 
requirments of this procedure. 

REFERENCES 

4.1 10 CFR 71,  Packaging and Transportation of Radioactive 
Material 

4.2 49 CFR 173,U.S. Department of Transportation Rules and 
Regulations for Packaging and Shipment of Radioactive 
Materials. 

4.3 Procedures X6501 through X6524 

4.4 WMCO Radioactive Material Shipping Procedures,as applicable 
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5.0 SAFETY AND PRECAUTIONS - 
5.1 Protective clothing and dosimetry will be in accordance with 

Subsection 6.0 of the OSH plan. 

6.0 PREREQUISITES 

6.1 The Manager of the IT Mixed Waste Laboratory will provide a 
list of samples and excess residues to be shipped by the 
person conducting this procedure. 

6.2 The Manager of the IT Mixed Waste Laboratory will notify 
K-65 Sampling Task Leader before this shipment takes 
place of exactly what will be shipped back and how 
it will be labeled. 

B i l l s  of lading,chain of Custod; Forms, and other necessary 
transportation documents will be completed in accordance 
with References 4.1,4.2, and 4.4. 

6.3 

7.0 PROCEDURE 

When the sole use transport vehicle has arrived at the IT 
Laboratory Facility and a preshipment inspection of the vehicle 
has been completed: 

7.1 Place fresh cold packs in each sample container to be shipped. 

7.2 Fill void spaces of sample container(s) with vermiculite-type 
material. See Attachment 8. 

7.3 Place each sample container in its designated shipping 
container. 

7.4 F i l l  void spaces of the shipping container(s) with vermiculite 
type material . 

7.5 Enclose completed Chain-of-Custody forms. Close and seal 
the shipping container. 

7.6 SurJey the shipping containers and document results on 
shipping papers. Ensure radiation contamination levels do 

. not exceed limits detailed in Attachment 8. 

7.7 Label each shipping container in accordance with Attachment 8. 

7.8 Placard transport vehicles in accordance with Attachment 8. 
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7.9 Load containers in transport vehicle and brace the containers 
to preclude shifting of load under conditions incident to 
normal transport. 

7.10 Survey the transport vehicle and document on shipping papers. 
Ensure that radiation and contamination levels do not exceed 
the limits specified in  Attachment 8. 

7.11 Have transportation department complete shipping papers. 

7.12 Have transportation department brief driver on shipment, and 
transfer copies of shipping papers to driver. 

7.13 When shipment leaves IT Bear Creek Laboratory the appropriate 
IT personnel will contact K-65 Task Leader with information 
concerning: sample content,dose rates, and scheduled arrival 
time . 
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TITLE: PROCEDURE TO BE FOLLOWED BY WMCO PERSONNEL FOR RECEIVING 
EXCESS RESIDUE AND SAMPLES FROM K-65  SILOS SENT BY IT BEAR 
CREEK LABORATORY 

1.0 

2 . 0  

3 . 0  

4.0 

PURPOSE 

The purpose of this procedure is to specify actions to be taken 
after arrival at WMCO of excess residue and samples from the K-65 
sampling program for archiving and further WCMO confirmatory 
analyses. This procedure ensures that proper actions are taken 
to ensure the safe and proper transfer of these materials from 
I T  to the appropriate WMCO personnel. 

SCOPE 

All materials received back from IT BLar Creek Laboratory which 
are a part of the K-65  and Metal Oxide Silo sampling project will 
be subject to the steps of this procedure before final WMCO 
confirmatory analytical methods are applied. 

RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task Leader 
to see that this procedure is followed during the receipt 
and processing of this material from the X-65 silos. 

3.2 It is the responsibility of the K-65 Sampling Task Leader 
to delegate the performance of this procedure to personnel 
who are experienced and/or have been trained in the steps 
of this procedure and requirements. 

procedure to follow it and to report any unusual occurrences 
to the K-65 Sampling Task Leader. 

3.3 It is the responsibility of each individual performing this 

REFERENCES 

4.1 Analytical Laboratories Quality Assurance Plan,AnL-QAP,Rev.O, 
Oct. 1,1987--WCO 

4.2 Feed Materials Production Center Radiation Control Manual, 
FMPC-2084,Sept. l4,1987--WMCO 

4.3 Enviromental Safety and Health Standard Operating Procedures, 
Revision 1, December 7,1987--WCO 
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4.4 Westinghouse Materials Company of Ohio Site Policies and 
Procedures Manua1,Rev. 23,June 16,1988-WMCO 

5 . 0  S A F E T Y  &NJ PRECAUTIONS 

5.1 Protective clothing,respiratory protection, and dosimetry 
must be worn in accordance with ESLH procedures and Radiation 
Control Procedure Manual(ref. 4.3 and 4.2 respectively). 

are found in references 4.1-4.4 and all pertinent directions 
must be followed. 

5.2 Operating procedures and precautions for these facilities 

5.3 Work must be performed h the presence of the Health Physicist 
or approved designee, who w i l l  approve personnel assigned to 
various tasks. 

5.4 Chain-of-Custody protocols must be observed at all times f o r  

5.5 A l l  materials received must be measured for radiation levels 

these materials received. 

and approved for transfer by the WXCO Health Physicist for his 
designee before transfer of materials is made to any other 
group within WMCO . 

6 . 0  PREREQUISITES 
a 

6.1 Completion of Procedures X-652O,X-6521,X-6522,X-6323, X-6524, 
and X-6525. 

6.2 A refrigerated or ice-packed receiving areas for incoming 
samples . 
Gamma surrey instruments to determine the condition of 
incoming samples. 

6.3 

6.4. WMCO Health Physcists and associated personnel to monitor 
handling of materials received. 

6 . 5  Personnel performing this work will be experienced and 
knowledgable in all steps of this procedure. 

7.0 PROCEDURE 

7.1 When these materials are received in the Receiving Department 
of WMCO the external surface of the package will be inspected 
and monitored with a gamma-detecting instrument. 
o r  contamination must be treated h accordance with WMCO 

Any damage 

Radiation Control Manual Procedures(ref. 4.2). 

000203 



Rev is ion : 4 
Section : 2 
No. : K6526 
Date: 8/88 
Page: 3 of 3 

7.2 Shipping of Chain-of-Custody papers will be checked for 
completeness . 

7.3 Samples will be removed from the shipping container,examined 
as in step 7.1, and placed in refrigerated or ice-packed 
storage. All data and observations will be logged. 

7.4 All other received materials(non samples) will be left in 
shipping containers and taken to temporary designated storage 
area. All information describing the contents of each item, 
observations, and data will be logged. 

7.5 All samples to be analyzed by the Analytical Group of WMCO 
will be delivered to Sample Receiving Laboratory. 
manager of the Instrumental Analysis Group will be contacted 
so that he may prepare the proper request forms f o r  the 
specific analytical tests to be performed. 

the specific WMCO confirmatory analytical tests designated. 

The 

7.6 Procedures K-6527,X-6528, and X--6529 will be followed for 

I 
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TITLE: DETERMINATION OF ENGINEERING PROPERTIES OF SAMPLES 

1.0 PURPOSE 

The purpose of this procedure is to specify the methodology 
f o r  determining the engineering properties of samples from 
the K-65 sampling program. 

2.0 SCOPE 
All samples frcm the X-65 sampling program received at the WMCO 
Analytical Laboratory f o r  physical or engineering properties of 
moisture content,specific gravity,partfcle size,plasticity,and 
angle of repose will be submitted to Chemical Analysis Group of 
Analytical. 

3.0 RESPONSIBILITY 4 

3.1 It is the responsibility of the K-65 Sampling Task Leader and 
the Manager of wMCOts Analytical Laboratory to see that this 
procedure is followed during the receipt and testing of the 
core samples. 

3.2 It is the responsibility of the K-65 Sampling Task Leader and 
tA3e Manager of wMCOts Analytical Laboratory to delegate 
the perforxance of this procedure to personnel who are 
experienced and/or have been trained in the steps and 
requirments of the procedure. 

3.3 It is the responsibility of each individual performing this 
procedure to follow it and report any unusual occurrences 
to the K-65 Sampling Task Leader or the Manager of WMCO's 
Analytical Laboratory. 

4.0 REFERENCES 

4.1 Standard Method for Specific Gravity of Soils, ASTM D-854. 

4.2 Standard Method for Particle Size Analysis of Soils, 
ASTM 0-422. 

4.3 Standard Method for Laboratory Determination of Water 
(Moisture) Content of Soils, ASTM D-2216 . 

4.4 Standard Method for Liquid Limit,Plastic Limit, and 
Plasticity Index of Soils, ASTM D-4318. 

4.5 Enviromental Safety and Health Standard Operating Procedures, 
Revision 1, December 7,1987--WMCO . 
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4.6 WMCO Analtyical Laboratories Quality Assurance Plan, 
Revision 0,Oct. 1,1987. 

4.7 FMpc Materials Production Center Radiation Control Manual, 
FMPC-2084,Sept. l4,1987--WMCO. 

4.8 Fernald RI/FS Quality Assurance Project Plan(Revision 3) , 
March 1988. 

5.0 SAFETY PRECAUTIONS 

5.1 Protective clothing and dosimetry must be worn in accordance 
with the ESbH Procedure and Radiation Control Manuals 
(ref. 4.5 and 4.7 respectively). 

5.2 All personnel working with this-material or working in same 
general area where this material is being prepared will 
wear half face respirators with appropriate radioactive 
particulate filters. 

5.3 Operating procedures and precautions for these facilities 
in references 4.1-4.8 must be observed. 

5.4 Work must be performed with the approval of the Health 
Physicist or his authorized designee. 

5.5 All work involving handling or preparing o f  these solid 
type residue samples must be done in KEPA exhausted hood 
which meets minimum velocity specifications. 

5.6 Chain-of-Custody protocols must be observed at all times 
f o r  these samples(see attachment 6). 

' 6.0 PREREQUISITES 

6.1 Completion of procedure K-6526. 

6.2 Personnel perfonning.this work will be experienced and/or 
trained in referenced procedures 4.1-4.4. 

7.0 PROCEDURES 

7 . 1  Using referenced procedures 4.1-4.4 analyze all submitted 
samples for Moisture content,Specific Gravity,Particle 
Size,Plasticity, and Angle of Repose. 

7.2 All wastes and residues will be disposed of in accordance 
with WMCO's Environmental Health and Safety Procedures. 
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7.3 All copies of results w i l l  be sent to Manger of Instrumental 
Analysis Group. 
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TITLE: ISOTOPIC ASSAYS OF SAMPLES 

1.0 PURPOSE 

The purpose of this procedure is to specify the methodology for 
confirmatory isotopic analyses of K-65 silo samples. 

2.0 SCOPE 

A l l  K-65 samples specified to receive confirmatory isotopic 
analyses w i l l  be submitted to the Radiometric Group of Analytical 
f o r  the isotopes of uranium,thorium,radium,and lead. These sample 
will also receive alpha and gamma qyalititative characterizations. 

3 . 0  RESPONSIBILITY 

3.1 It is the responsibility of the K-65 Sampling Task Leader and 
the Managers of Analytical at WMCO to see that this procedure 
is followed during the receipt and analyses of samples 
received from IT Laboratories. 

3.2 It is the responsibility of the K-65 Sampling Task Leader and 
the Managers of Analytical at WMCO to delegate the 
performance of this procedure to personnel who are experience 
and/or have been trained in the steps of this procedure and 
requirments. 

3.3 It is the responsibility of each individual performing this 
procedure to follow it and to report any unusual occurrences 
to the  X-65 Sampling Task Leader and W C O  Managers involved. 

4.0 REFERENCES 

4.1 The Radiometric Determination of Ra-226 and Ra-228 in 
Various Matrices,Revision 1,Sept. 18,1986,Analytical Method 
No. 4002. 

4.2 Alpha Spectrometer Operating Procedure Utilizing Silicon 
Surface Barrier Detectors,Revision 1,Jan. 7,1987,Analytical 
Method No. 4004. 

4.3 The Radiometric Determination of Thorium-230 in Thorium 
Matrices,Revision 1,Jan. 14,1987,Analytical Method 
No. 4010. 
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4.4 Uranium Isolation and Purification from Various Matrices 
f o r  Subsequent Uranium Isotopic Analysis,Revision 0, 
Feb. 26,1987, Analytical Method No. 4018. 

4.5 The Radiomteric Determination of Gamma Activity in 
Recycled Materials,Revision 1, Jan. 16,1987, Analytical 
Method No. 4016. 

4.6 The Radiometric Determination f o r  Pb-210 In Various Matrices, 
procedure No.4009,non finalized. 

4.7 Radiometric Total Activity Determination,Revision I, 
Jan. 14,1987,Analytical Method No. 4013. 

4.8. The Determination of the Uranium Isotopes(wt.%) by 
Thermal Ionization Mass Spectrometry(TMS),Revision 1, 
.April 6,1987,Analytical Method go. 6005. 

4.9 SOP-Radiometric Records and Sample Handling,Revision 2 ,  
May 24,1988, Analytical Standard Operating Procedure No. 
AnL-33-0028. 

4.10 WMCO Analytical Laboratories Quality Assurance Plan, 
Revision 0,Oct. 1,1987. 

4.12 Environmental Safety and Health Standard Operating Procedure 
Revision 1,December 7,1987-WMCO 

4.13 FMPC Materials Production Center Radiation Control Manual, 
FMPC-2084,Sept. 14,1987-WMCO 

5.0 SAFETY AND - PRECAUTIONS 
5.1 Protective clothing and dosimetry must be worn in 

accordance with the EStH Procedure and Radiation Control 
Manual (ref. 4.12 and 4.13 respectively) 

5.2 A l l  personnel working with this material or working in same 
general area where this material is being prepared will 
wear half face respirators with appropriate radioactive 
particulate filters . 

5.3 Operating procedures and precautions for these facilities 
referred to in references 4.1-4.13 must be observed. 
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5.4 Work must be performed with the approval of the Health 
Physicist or his authorized designee. 

5.5 All work involving handling or preparing of these solid type 
residue samples must be done in HEPA exhausted hood which 
meets minimum velocity specifications. 

5.6 Chain-of-Custody protocols must be observed at all times 
for  these samples(see attachment 6). 

6.0 PREXEQUISITES 

6.1 Completion of procedure K-6526. 

6.2 Personnel performing this work will be experienced and/or 
trained in referenced procedures 4.1-4.9 

7.0 Procedures 

7.1 Using referenced procedures 4.1-4.9 analyze all submitted 
samples for Ra-226/228,Th-228/230/232,U-234/235/238,Pb-210, 
and alpha/gamma qualititaive characterization. 

All wastes and residues will be disposed of in accordance 
with WMCO's Envirornental Health and Safety Procedures. 

7 . 2  

7.3 All.copies of results will be sent to Manager of Instrumental 
Analysis Group. 
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TITLE: ANALYSIS OF SAMPLES FOR EP TOXICITY TESTING 

1.0 PURPOSE 

The purpose of this procedure is to specify the methodology for 
confirmatory EP Toxicity analysis of K-65 silo samples. 

2.0 SCOPE 

All K-65 samples specified to receive confirmatory EP Toxicity 
analyses will be submitted to the NMC-SS Group of Analytical for 
the extraction procedure f o r  toxic analytes such as As,Pb,Hg,Se,Cr 
Cd,Ba,and Ag and their subsequent quantification. ' 

3 . 0  RESPONSIBILITY 

3.1 It i s  the responsibility of the k-65 Sampling Task Leader and 
the Managers of Analytical at WMCO to see that this procedure 
is followed during the receipt and analyses of samples 
received from IT Laboratories. 

3 . 2  It is the responsibility of the K-65 Sampling Task Leader and 
the Managers of Analtyical at WMCO to delegate the 
performance of this procedure to personnel who are . 
experienced and/or have been trained in the steps of this 
procedure and requirments. 

3.3 It is the responsibility of each individual perforning this 
procedure to follow it and to report any unusual occurrences 
to the X-65 Sampling Task Leader and WMCO Managers involved. 

4.0 REFEXENCXS 

4.1 Extraction Procedure Toxicity,Revision 0,May 19,1988, 
Analytical Method No. 1054. 

4.2 Graphite Furnace AAS -Method for the determination of Total 
Chromium in NPDES Water Samples,Revision 0,Jan. 14,1988, 
Analytical Method No. 1025. 

4 .3  Graphite Furnace AAS Method for the Determination of Silver, 
Revision 0,Aug. 31,1987,Analytical Method No. 1055. 

4.4 Graphite Furnace AAS Method for the Determination of Arsenic, 

4.5 Graphite Furnace AAS Method for the Determination of Barium, 

Revision 0,Aug. 28,1987, Analytical Method No. 1056. 

Revision 0, Aug. 31,1987, Analytical Method No. 1057. 
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4.6 Graphite Furnace AAS Method for the Determination of Cadmium, 
Revision O,Aug.31,1987, Analytical Method No. 1058. 

4.7 The Determination of Mercury by AAS-Hydride Generation, 
Revision 0,no issue date as yet,Analytial Method No. 1059. 

4.8. Grpahite Furnace AAS Method for the Determination of Lead, 
Revision 0,Aug 6,1987,AnalytiCal Method No. 1060. 

4.9 Graphite Furnace AAS Method for the Determination of 
Selenium,Revision 0, Aug. 28,1987, Analytical Method No. 
1061. 

4.10 WMCO Analytical Laboratories Quality Assurance Plan, 

4.11 Fernald RI/FS Quality Assurance-Project Plan(Revision 3 ) ,  

Revision 0,Oct. 1,1987. 

March 1988. 

4.12 Environmental Safety and Health Standard Operating Procedure 
Revision 1,December 7,1987--WMCO 

4.13 FMPC Materials Production Center Radiation Control Manual, 
FMPC-2084,Sept. 14,1987--WMCO 

5 . 0  SAFETY AND PRECAUTIONS - 
5.1 Protective clothing and dosimetry must be worn in 

accordance with the ES&H Procedure and Radiation Control 
Manual(ref. 4.12 and 4.13 respectively). 

5.2 A l l  personnel working with this material or working in same 
general area where this material is being prepared will 
wear half face respirators with appropriate radioactive 
particulate filters 

5.3 Operating procedures and precautions for these facilities 
referred to in references 4.1-4.13 must be observed. 

5.4 Work must be performed with the approval of the Health 
Physicist or his authorized designee. 

5.5 All work involving handling or preparing of these solid type 
residue samples must be done in HEPA exhausted hood which 
meets minimum velocity specifications. 

for these samples (see attachement 6) . 5.6 Chain-of-Custody protocols must be observed at all times 
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6.0 PREREQUISITES 

6.1 Completion of procedure K-6526. 

6.2 Personnel performing this work will be experienced and/or 
trained in referenced procedures 4.1-4.9 

7.0 Procedures 

7 . 1  Using referenced procedures 4.1-4.9 analyze all submitted 
samples for Extraction Procedure Toxicity test and 
quantitate the following analytes Ba,Ag,Se,Hg,Pb,Cr,Cd,and 
As using WMCO analytical methods referenced in steps 4.1-4.9 
above . 

7.2 

7 . 3  A l l  copies of results w i l l  be sent to Manager of Xnstrumental 

All wastes and residues will be disposed of in accordance 
with WMCO's Enviromental Health and Safety Procedures. 

Analysis Group. 
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An ALARA Review of the K-65 Residue Silos 1 and 2 and the 
Metal Oxide Silo 3 Sampling plan was conducted in accordance 
with the Statement of work, using the Guidelines of 
DOE/EV/1830-TS Publication, "Radiation Work Practices 
Handbookt1 and good engineering practices. 

The estimated radiation exposure for the K-65 and Metal Oxide 
Silo sampling project is a total of 2.862 rem. Supporting 
calculations are included as attachments. Major 
contributions to the estimated dose are the (1) sampling of 
Silos 1 and 2, (2) on-site survey/sectioning of cores from 
Silo 3, and (3) on-site survey/sectioning of cores from Silos 
1 and 2. Using the time, distance, and shielding components 
of ALARA, the component that has the most input to dose 
reduction in this project is time. By being well prepared to 
perform each task in an expeditious manner and performing it 
correctly the first time, total exposure will be kept to 
ALARA. Distance will also be used by restricting the number 
of personnel on or near the dome. Shielding will not be an 
option to help reduce exposure rates during the sampling of 
S i l o s  1 and 2 due to the requirement that no additional 
weight be loaded on the domes because of their structural 
condition. Hands-on guiding of the Vibra Corer into each 
manhole and handling of samples are essential for proper 
collection of representative samples. Shielding will be 
useful in limiting exposure rates as indicated below for 
Items 2 and 3. Shielding with either lead blankets or a 
shield wall along the core during sectioning is recommended 
for operator dose reduction. The use of a bandsaw for 
cutting of core samples is also recommended. 

Shieldins Desisn for Sectionins Cores, Inspection of Cores, 
Etc. 

1. Distance from source is limited due to the need of 
the worker to be near the core for operation of 
Lexan tube cutting device. 

2. Time of actual contact with core is dependent on 
the required number of cuts (samples) determined 
from results of inspection and surveys. Time can 
be greatly reduced by being prepared to perform the 
task expeditiously and NOT loitering near radiation 
areas when the job is complete. Extremities dose 
may be lowered by the use of remote handling 
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devices such as mechanical fingering. Whole body 
dose, which was used in the estimation, is computed 
at 2 feet from the core. 

3. Shielding may be effective for whole body exposure 
reduction. Temporary shielding, such as lead 
blankets or bricks, may be useful in areas where 
cores accumulate, where hot spots exist on cores, 
and close to where the sectioning work is being 
performed. 
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ATTACHMENT A 
ALARA REVIEW SUMMARY 

1. Setup phase 

A. Crane positioning/setup 62.0 mrem 
B. Trailer positioning/setup 3.0 mrem 
C. Laydown area 1.0 mrem 
D. Silo 4 mock up training 5.0 mrem 

Total 71.0 mrem OR 0.071 rem 

2. Sampling phase 

A. Silo 3 (metal oxide) with 2.5 factor 

(1) Whole body 12.0 mrem 

Total 12.0 mrem OR 0.012 rem 

B. Silos 1 and 2 (K-65 with 2.5 factor 

(1) Whole body 1176.0 mrem 

Total 1176.0 mrem OR 1.176 rem 

3. Site survey/sectioning/decontamination 

A. 

B. 

Silo 3 core with 2.5 factor 

(1) Survey 
(2) Sectioning 
(3) Decon/handling 

3.0 mrem 
6.4 mrem 

29.0 mrem 

Total 38.4 mrem OR 0.038 rem 

Silos 1 and 2 core with 2.5 factor 

(1) Survey 225.0 mrem 
(2) Sectioning 480.0 mrem 
(3) Decon/Handling 650.0 mrem 
(4) Packaging/Archiving 150.0 mrem 

Total 1505.0 mrem OR 1.505 rem 
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4. Site cleanup with 2.5 factor 

A. Crane removal 
B. Trailer removal 
C. Tool removal 
D. Waste cleanup 

1.0 mrem 
4.0 mrem 
5.0 mrem 
50.0 mrem 

Total 60.0 mrem OR 0.060 rem 

5. Analytical phase 

A. Sample receipt 
B. Sample prep/reduction 
C. Laboratory analysis 

6. Summary of exposure 

Phase 1 
Phase 2 
Phase 3 
Phase 4 I 

Total 

0.071 rem 
1.188 rem 
1.543 rem 
0.060 rem --- 

Total 2.862 rem 
( e s t i m a t e  
with 
multiplier) 

Actual budget exposure 1.145 rem X 2.5 = 2.862 rem 
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ATTACHMENT B 

ALARA REVIEW 

Setup phase - This phase includes time for: 
A. Crane position and setup 
B. Position of one trailer 
C. Laydown area establishment 
D. Mock-up training on Silo 4. 

Estimates of exposure and time for items in I1Al1 above: 

A. 

B. 

C. 

D. 

3 hours/location 

- a. Silo 4 = 0.11 mrem/hr X 3 hr = 0.33 - 
0.33 mrem 

1.20 mrem 

30.00 mrem 

30.00 mrem 

b. Silo 3 = 0.20 mrem/hr X 3 hr = 0 . 6 0  X 2 = 

C. Silo 2 = 5.00 mrem/hr X 3 hr = 1 5 . 0  X 2 = 

d. Silo 1 = 5.00 mrem/hr X 3 hr = 15.0 X 2 = 

Total 61.53 mrem 

Trailer position and setup 

a. General area of 0.05 mrem/hr 

b. General area of 0.23 mrem/hr 

Position and utilities = 8 hr X 0.05  = 0.40 
mrem 

Position and utilities = 8 hr X 0.23 = 1.84 
mrem 

Total 2.24 mrem 

Laydown area for tools 

a. General area of 0.1 mrem/hr X 2 hr = 0 . 2 0  
mrem 

Mock-up training of Silo 4 

a. . General area of 0.1 mrem/hr 
b. Crew of six for 8 hr = 4.80 mrem 
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3. Total f o r  setup phase 

1. 61.53 mrem 
2. 2.24 mrem 
3 .  0.20 mrem 
4. 4.80 mrem 

68.77 mrem = 0.07 rem 
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ATTACHMENT C 

ASSUMPTIONS 

contains: 

A. 5100 cy of calcined resources 
B. 18,000 kg uranium or 6 curies as U-238 
C. 15 curies Ra-226. 

Density of Silo 3 material 51.8 pounds/ft3, 
0.83g/cc 

Daughters of U-238 down to Ra-226 are in 
equilibrium at 6 curies 

Daughters of Ra-226 down to stable Pb-206 are in 
equilibrium at 15 curies 

Work force equals six persons: 

A. Truck driver 
B. Crane Operator 
C. Health physics technican 
D. Work (dome) 
E. Worker (standby) 
F. Supervisor 

Sampling time (dome work time) = 30 minutes 

Survey, uncase core, load time = 30 minutes 

Dose rates: 

A. General area = 0.2 mrem/hr 
B. Work area on dome = 0.2 mrem/hr 
C. Core 

Contact = 0.60 mrem/hr 
1 foot = 0.07 mrem/hr 
2 feet = 0.03 mrem/hr 
1 meter = 0.02 mrem/hr 

d.. Truck general area = 0.2 mrem/hr 
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9 .  Estimate of  exposure f o r  coring phase 

A .  Whole body 

1. 60 minutes a t  0.2 mrem/hr = 0.2 
2. 60 minutes a t  0.2 mrem/hr = 0.2 
3. 60 minutes a t  0.2 mrem/hr = 0.2 
4 .  60 minutes a t  0.2 mrem/hr = 0.2 
5 .  60 minutes a t  0.2 mrem/hr = 0.2 
6. 60 minutes a t  0.2 mrem/hr = 0.2 

1.2 mrem 
x 4 cores 

Totals  4 . 8  mrem 

B.  Extremities per core 

4 .  1 8  minutes a t  0 . 6  mrem/hr = 0 . 1 8  
5. 1 8  minutes a t  0 . 6  mrem/hr = 0 . 1 8  

Total  0.36 mrem 

4 Cores X 0.36 mrem = 1.44 mrem 
(extremity exposure t o  the hands) 

10. Summary 

Exposure estimates f o r  the sampling of metal oxide 
s i l o ,  excluding exposure for  setup and removal of  
crane s e r v i c e .  T h i s  estimate i s  covered under a 
separate heading f o r  t o t a l  estimated exposure. 

Total  whole body exposure f o r  4 Cores = 4 . 8  mrem. 

11. T h i s  estimate i s  f o r  ideal  conditions; i f  t h e  
normal problems are encountered. A s a f e t y  f a c t o r  
of  2.5 w i l l  be used i n  the f i n a l  t o t a l  job exposure 
estimate.  

4 . 8  X 2.5 = 12.0 mrem (metal oxide s i l o ) .  
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MICROSHIELD 3.08 

CASE : Dose rate on contact with a silo 3 core 
sample. 

GEOMETRY : Cylindrical s o u r c e  from side- 
cylindrical shields. 

Distance to detector................X 4.000 cm 
Source length ....................... L 609.600 cm 
Dose point height from base.........Y 304.800 cm 
Source cylinder radius..............Tl 2.540 cm 
Thickness of second shield..........T2 0.635 cm 
Microshield inserted air gap ........ Air 0.825 cm 

Source Volume: 12355.6 cubic centimeters 

MATERIAL DENSITIES (g/cc) : 

Material Source Shield 2 Air Gap 

Air 
Aluminum 
Carbon 
Concrete .830527 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

1.250 

.001220 

000223 
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CASE : Dose rate on contact with a silo 3 core 
sample. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ...... 5 
Number of azimuthal angle segments (Npsi) ...... 5 
Number of radial segments (Nradius) ............ 5 

SOURCE NUCLIDES : 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

Group 
1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Energy 
(MeV) 

2.1424 
1.6259 
1.1547 
.8185 
.6031 
.4408 
.3294 
.2432 
.1795 
.1183 

Curies Nuclide Curies 

4.7532e-05 
2.4717e-08 
4.7532e-05 
4.7532e-05 
4.7532e-05 
4.7532e-05 
1.9013e-05 
1.9013e-05 

RESULTS : 

Activity 
(photons/sec) 

TOTALS : 3.642e+06 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

4.7532e-05 
1.8988e-05 
2.7523e-05 
4.7522e-05 
4.7532e-05 
1.9013e-05 
9.5064e-09 
1.9013e.05 

Dose point f l u x  
MeV/ (sa cml /sec 

Dose rate 
(mr/hrl 

6.075e-02 
1.557e-01 
1.088e-01 
3.913e-02 
1.317e-01 
5.920e-03 
9.931e-02 
9.931e-03 
2.803e-03 
8.132e-05 

6.141e-01 3.282e+02 
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Microshield 3.08 

CASE: Dose rate at one foot from a silo 3 core sample. 
GEOMETRY 7: Cylindrical source from side - cylindrical shields 

Distance to detector...........,X 30.40 cm 
Source length ................... L 609.60 cm 
Dose point height from base.....Y 304.80 cm 
Source cylinder radius..........Tl 2.540 cm 
Thickness of second shield......T2 0.635 cm 
Microshield inserted air gap .... Air 27.225 cm 

Source Volume: 12355.6 cubic centimeters. 

MATERIAL DENSITIES (g/cc) 

Material Source Shield 2 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

.830527 

1.250 

Air Gap 

.001220 
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CASE: Dose rate at one foot from a silo 3 core sample. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta ...... 5 
Number of azimuthal angle segments (Npsi) ..... 5 
Number of radial segments (Nradius) ........... 5 

SOURCE NUCLIDES : 

Nuclide Curies Nuclide Curies 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

4.7532e-05 
2.4717e-08 
4.7532e-05 
4.7532e-05 
4.7532e-05 
4.7532e-05 
1.9013e-05 
1.9013e-05 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

4.7532e-05 
1.8988e-05 
4.7523e-05 
4.7523e-05 
4.7532e-05 
1.9013e-05 
9.5064e-09 
1.9013e-05 

RESULTS : 

Group Energy Activity Dose point flux Dose rate 
L _IMeV) (Dhotons/ sec 1 MeV/ (sa cml /sec (mr/hrl 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

2.1424 
1.6259 
1.1547 
.8185 
.6031 
.4408 
.3294 
.2432 
.1795 
.1183 

1.9 2 2e+05 
5.876e+05 
5.230e+05 
2.299e+05 
8.530e+05 
4.540e+04 
1.008e+06 
1.416e+05 
5.827e+04 
2.913e+03 

4.497e+00 
1.060e+01 
6.844e+00 
2.292e+00 
7.444e+00 
3.381e-01 
5.704e+00 
6.000e-01 
1.839e-01 
6.087e-03 

7.138e-03 
1.829e-02 
1.278e-02 
4.592e-03 
1.540e-02 
6.917e-04 
1.163e-02 
1.167e-03 
3.303e-04 
9.638e-06 

TOTALS : 3.642e+06 3.851e+01 7.804e-02 
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Microshield 3.08 

CASE: Dose rate at two feet from a silo 3 core sample. 
GEOMETRY 7: Cylindrical source from side - cylindrical shields. 

Distance to detector..............X 60.960 cm 
Source length ..................... L 609.600 cm 
Dose point height from base.......Y 304.800 cm 

Thickness of second shield........T2 0.635 cm 
Thickness of third shield.. ....... T3 57.785 cm 

Source cylinder radius. ........... T1 2.540 cm 

Source Volume 12355.6 cubic centimeters 

MATERIAL DENSITIES (g/cc) : 

Material Source Shield 2 Shield 3 

Air 
A1 umi num 
Carbon 
Concrete .830527 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

1.250 

,001220 

000227 
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CASE: Dose rate at two feet from a silo 3 core sample. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of 
Number of 
Number of 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

Energy 
(MeV) 
2.1424 
1.6259 
1.1547 
.8185 
.6031 
.4408 
.3294 
.2432 
.1795 
.1183 

TOTALS : 

lateral angle segments (Ntheta) ...... 5 
azimuthal angle segments (Npsi) ...... 5 
radial segments (Nradius) ............ 5 

SOURCE NUCLIDES: 

Curies Nuclide Curies 

4.7532e-05 
2.4717e-08 
4.7532e-05 
4.7532e-05 
4.7532e-05 
4.7532e-05 
1.9013e-05 
1.9013e-05 

RESULTS : 

Bi-214 4.7532e-05 
Pa-234m 1.8988e-05 
Pb-214 4.7523e-05 
PO-214 4.7523e-05 
Ra-226 4.7532e-05 
Th-230 1.9013e-05 
T1-210 9.5064e-09 
U-238 1.9013e-05 

Activity 
(photons/ sec I 
1.922e+05 
5.876e+05 
5.230e+05 
2.299e+05 
8.530e+05 
4.540e+04 
1.008e+06 
1.416e+05 
5.827e+04 
2.913e+03 

Dose point flux 
MeV/ (sa cm) /sec 

2.096e+00 
4.938e+00 
3.189e+00 
1.066e+00 
3.450e+00 
1.565e-01 
2.645e+00 
2.790e-01 
8.571e-00 
2.853e-01 

Dose rate 
(mr / hr 1 
3.327e-03 
8.526e-03 
5.958e-03 
2.136e-03 
7.139e-03 
3.201e-04 
5.395e-03 
5.435e-03 
1.540e-04 
1.517e-06 

3.642e+06 1.791e+01 3.350e-02 
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Microshield 3.08 

CASE: Dose rate on contact with a s i l o  3 sample container. 
GEOMETRY 7: Cylindrical source from side - cylindrical shields. 

Distance to detector...............X 4.00 cm 
Source length ...................... L 20.00 cm 
Dose point height from base........Y 10.00 cm 
Source cylinder radius.............Tl 3.75 cm 
Microshield inserted air gap ....... Air 0.25 cm 

Source Volume: 883.573 cubic centimeters 

MATERIAL DENSITIES (g/cc) : 

Material Source Air Gap 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

.830527 

.001220 
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CASE: Dose rate on contact with a silo 3 sample container. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 1. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ..... 5 
Number of azimuthal segments (Npsi) ........... 5 
Number of radial segments (Nradius) ........... 5 

SOURCE NUCLIDES: 

Nuclide Curies 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

Energy 
(MeV) 
2.1424 
1.6259 
1.1547 
.8185 
.6031 
.4408 
.3294 
.2432 
.1795 
.1183 

3.3991e-06 
1.7675e-09 
3.3991e-06 
3.3991e-06 
3.3991e-06 
3.3991e-06 
1.3597e-06 
1.3597e-06 

RESULTS 

Nuclide Curies 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

3.3991e-06 
1.3597e-06 
3.3985e-06 
3.3985e-06 
3.3991e-06 
1.3597e-06 
6.7983e-10 
1.3597e-06 

Activity 
(Dhontons/sec) 
1.375e+04 
4.202e+04 
3.740e+04 
1.644e+04 
6.100e+04 
3.246e+03 
7.207e+04 
1.013e+04 
4.167e+03 
2.084e+02 

Dose point flux 
MeV/ (sa cm) /sec 

8.162e+01 
1.914e+02 
1.232e+02 
3.937e+01 
1.158e+02 
4.744e+00 
7.910e+01 
8.233e+00 
2.502e+00 
8.192e-02 

Dose rate 
fmr/hrl 
1.295e-01 
3.304e-01 
2.302e-01 
7.885e-02 
2.395e-01 
9.703e-03 
1.613e-01 
1.601e-02 
4.495e-03 
1.297e-04 

TOTALS 2.604e+05 6.460e+02 
1.200e+00 

0001230 
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Microshield 3.08 

CASE: Dose rate at one foot from a silo 3 sample container. 

GEOMETRY 7: Cylindrical source from side - cylindrical shields. 
Distance to dector...............X 33.750 cm 
Source length .................... L 20.000 cm 
Dose point height from base......Y 10.000 cm 
Source cylinder radius...........Tl 3.750 cm 
Thickness of second shield.......T2 30.000 CIU 

Source Volume: 883.573 cubic centimeters 

MATERIAL DENSITIES (g/cc) : 

Materia 1 Source Shield 2 
Air .001220 
Aluminum 
Carbon 
Concrete .830527 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

000231 
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CASE: Dose rate at one foot from a silo 3 sample 
container. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ..... 5 
Number of azimuthal angle segments (Npsi) ..... 5 
Number of radial segments (Nradius) ........... 5 

Group 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

-2- 

Nuclide 
Bi-210 
Pa-234 
Pb-210 
Po-210 
Ra-226 
Th-230 
T1-210 
U-238 

Energy 
IMeVl 
2.1424 
1.6259 
1.1547 
.8185 
.6031 
.4408 
.3294 
.2432 
.1795 
.1183 

TOTALS : 

Curies 
3.3991e-06 
1.7675e-09 
3.3991e-06 
3.3991e-06 
3.3991e-06 
1.3597e-06 
6.7983e-10 
1.3597e-06 

RESULTS : 

Nuclide 
Bi-214 
Pa-234m 
Pb-214 
PO-218 

Th-2 3 4 
U-234 

Rn-2 2 2 

Activity 
(Dhotonsl /sec 

1.375e+04 
4.202e+04 
3.740e+04 
1.644e+04 
6.100e+04 
3.246e+03 
7.207e+04 
1.013e+04 
4.167e+03 
2.084e+02 

Dose point flux 
MeV/ (sa cm) /sec 

1.886e+00 
4.423e+00 
2.844e+00 
9.210e-01 
2.782e+00 
1.185e-01 
1.997e+00 
2.103e-01 
6.465e-02 
2.167e-03 

Curies 
3.3991e-06 
1.3597e-06 
3.3985e-06 
3.3991e-06 
3.3991e-06 
1.3597e-06 
1.3597e-06 

Dose rate 
(mr/hr) 
2.994e-03 
7.636e-03 
5.313e-03 
1.845e-03 
5.757e-03 
2.425e-04 
4.072e-03 
4.089e-04 
1.161e-04 
3.431e-06 

2.839e-02 

000232 
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Microshield 3.08 

CASE: Dose rate at one meter from a silo 3 core sample. 
GEOMETRY 7: Cylindrical source from side - cylindrical shields. 

Distance to detector.............X 100.00 cm 
Source length .................... L 609.60 cm 
Dose point height from base......Y 304.80 cm 
Source cylinder radius...........Tl 2.54 cm 
Thickness of second shield.......T2 0.635 cm 
Microshield inserted air gap ..... Air 96.825 cm 

Source Volume: 12355.6 cubic centimeters 

MATERIAL DENSITIES (g/cc) : 

Material Source Shield 2 Air GaD 
Air .001220 
Aluminum 
Carbon 
Concrete . a30527 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

1.250 

0 0 0 2 :3 3 
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CASE: Dose rate at one meter from a silo 3 core sample. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS : 

Number of lateral angle segments (Ntheta) ..... 5 
Number of azimuthal angle segments (Npsi) ..... 5 
Number of radial segments (Nradius) ........... 5 

SOURCE NUCLIDES: 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

Curies Nuclide Curies 

4.7532e-05 
2.4717e-08 
4.7532e-05 
4.7532e-05 
4.7532e-05 
4.7532e-05 
1.9013e-05 
1.9013e-05 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-2 3 0 
T1-210 
U-238 

Ra-226 

4.7532e-05 
1.8988e-05 
4.7523e-05 
4.7523e-05 
4.7532e-05 
1.9013e-05 
9.5064e-09 
1.9013e-05 

RESULTS : 

Group Energy Activity Dose point flux Dose rate 
A (MeV) (Dhotons/secl MeV/ (sa cm) /sec (mr/hr ) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.1424 
1.6259 
1.1548 
.8185 
.6031 
.4408 
.3294 
.2432 
.1795 
.I183 

TOTAL 

1.168e+00 
2.751e+00 
1.777e+00 
5.930e-01 
1.911e+00 
8.652e-02 
1.465e+00 
1.548e-01 
4.768e-02 
1.594e-03 

1.854e-03 
4.750e-03 
3.319e-03 
1.188e-03 
3.955e-03 
1.770e-04 
2.988e-03 
3.Olle-04 
8.566e-05 
2.524e-06 

3.642e+06 9.956e+00 1.862e-02 

0002:irl 
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Microshield 3.08 

CASE: Dose rate at two feet from a silo 3 sample 

GEOMETRY 7: Cylindrical source from side - cylindrical 
container. 

shields. 

Distance to detector............X 63.75 cm 
Source length ................... L 20.00 cm 
Dose point height from base.....Y 10.00 cm 
Source cylinder radius..........Tl 3.75 cm 
Thickness of second shield......T2 60.00 cm 

Source volume: 883.573 cubic centimeters 

MATERIAL DENSITIES (g/cc) : 

Material Source Shield 2 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

.001220 

.a30527 

000235 
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CASE: Dose rate at two feet from a silo 3 sample container. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ..... 5 
Number of azimuthal angle segments (Npsi) ..... 5 
Number of radial segments (Nradius) ........... 5 

SOURCE NUCLIDES: 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
Po-218 
Rn-222 
Th-2 3 4 
U-234 

Group 
1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Curies Nuclide Curies 

3.3991e-06 
1.7675e-09 
3.3991e-06 
3.3991e-06 
3.3991e-06 
3.3991e-06 
1.3597e-06 
1.3597e-06 

Energy 
(MeV) 

2.1424 
1.6259 
1.1547 
.8185 
.6031 
.4408 
.3294 
.2432 
.1795 
.I183 

TOTAL 

Bi-214 
Pa-2 3 4m 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

RESULTS : 

3.3991e-06 

3.3985e-06 
3.3985e-06 
3.3991e-06 
1.3597e-06 
6.7983e-10 
1.3597e-06 

1.3597e-06 

Activity Dose point flux 
fDhotons/secl MeV/(sa cm)/sec 

5.150e-01 
1.208e+00 

2.516e-01 
7.601e-01 
3.240e-02 
5.458e-01 
5.749e-02 
1.767e-02 
5.925e-04 

7.767-01 

Dose rate 
(mr/hr) 

8.175e-04 
2.085e-03 
1.451e-03 
5.039e-04 
1.573e-03 
6.627e-05 
1.113e-03 
1.118e-04 
3.175e-05 
9.381e-07 

7.754e-03 
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Microshield 3.08 

CASE : Dose rate at one meter from a 

GEOMETRY 7: Cylindrical source from side 
container. 

shields. 

Distance to detector..............X 

Dose point height from base.......Y 
Source cylinder radius............Tl 
Thickness of second shield........T2 

Source length ..................... L 

silo 3 sample 

- cylindrical 

100.00 cm 
20.00 cm 
10.00 cm 
3.75 cm 

96.25 cm 

Source Volume: 883.573 cubic centimeters. 

MATERIAL DENSITIES (g/cc) : 

Material 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Tin 
Tit an ium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

Source Shield 2 

.001220 

.830527 
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CASE : Dose rate at one meter from a silo 3 sample 
container. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ...... 
Number of azimuthal angle segments (Npsi) ...... 
Number of radial segments (Nradius) ............ 

5 
5 
5 

SOURCE NUCLIDES: 

Nuclide Curies Nuclide Curies 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-2 2 2 
Th-2 3 4 
U-234 

3.3991e-06 
1.7675e-09 
3.3991e-06 
3.3991e-06 
3.3991e-06 
3.3991e-06 
1.3597e-06 
1.3597e-06 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-2 3 0 
T1-210 
U-238 

Ra-226 

3.3991e-06 
1.3597e-06 
3.3985e-06 
3.3985e-06 
3.3991e-06 
1.3597e-06 
6.7983e-10 
1.3597e-06 

RESULTS 

Group 
If 

Energy 
_(MeV1 

Activity 
[photons/sec 1 

Dose point flux 
MeV/ (sa cml /sec 

Dose rate 
(mr/ hr l 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.1424 
1.6259 
1.1547 
.8185 
.6031 
.4408 
.3294 
.2432 
.1795 
.1183 

2.063e-01 
4.839e-01 
3.112e-01 
1.008e-01 
3.050e-01 
1.301e-02 
2.192e-01 
2.309e-02 
7.098e-03 
2.379e-04 

3.275e-04 
8.354e-04 
5.814e-04 
2.020e-04 
6.311e-04 
2.661e-05 
4.470e-04 

1.275e-05 
3.766e-07 

4.489e-05 

TOTAL 2.604e+05 1.670e+00 3.109e-03 
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ATTACHMENT D 

ASSUMPTIONS 

Silos 1 and 2 contain: 

A. 7222 cy of wet residue 
B. 11,200 kg uranium or 3.73 curies at U-238 
C. 3593 curies of Ra-226 at 311 mg Ra-226/ton 

Density of Silo 1 and 2 material (119 pounds/ft3 or 
1.9 g/cc) . 
Daughters of U-238 down to Ra-226 are in 
equilibrium at 3.73 curies. 

Daughters of Ra-226 down to stable Pb-206 are in 
equilibrium at 3593 curies. 

residue. 

Work force equals six persons: 

A. Truck driver 
B .  Crane operator 
C. Health physics technicians 
D. Worker (dome) 
E. Worker (standby) 
F. Supervisor. 

Each silo has been evacuated b the radon Rem01 a1 
System within 10 hours prior to start of work, and 
work is finished before 50 hours have elapsed since 
evacuation was completed. 

Average silo dose equivalent at the end of 
evacuation is 75 mrem/hr or less. 

Sampling time (dome work time) = 30 minutes. 

Survey, unlease, load time = 30 minutes. 
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Dose rates 

A. General area = 5 mrem/hr 
B. Work area on dome = 70 mrem/hr 
C. C o r e  

Contact  = 85  mrem/hr 
1 f o o t  = 1 0  mrem/hr 
2 f e e t  = 4 mrem/hr 
1 meter = 3 mrem/hr 

E s t i m a t e  of Exposure f o r  Coring Phase 

A. Whole Body 

1. 15 minu tes  a t  5 mr/hr = 1.25 = 1.25 
2 .  60 minutes a t  5 mr/hr = 5.00 = 5.00 
3.  60 minutes a t  5 mr/hr = 5.00 = 5.00 
4 .  30 minutes a t  70 mr/hr - 30 minutes a t  5mr/hr = 35.00 - 2.5 = 37.50 
5. 60 minutes  a t  5 mr/hr = 5.00 = 5.00 
6. 60 minutes  a t  5 mr/hr = 5.00 = 5.00 

To ta l  m r e m  = 58.75 
X 8/jOb m r e m  =470.00 

B. Ex t r emi t i e s  P e r  Core 

4. 18 minutes  a t  85 mrem/hr = 25.5 m r e m  
5. 18 minutes  a t  85 mrem/hr = 25.5 m r e m  

Tota l  per C o r e  = 51.0 m r e m  
= 0.051 rem 

T o t a l  f o r  8 Cores = 408.0 m r e m  
0.408 r e m  

Summary 

E x p o s u r e  es t imates  f o r  t h e  sampl ing  phase  
(excluding exposure f o r  se tup  and removal of crane 
and areas) are within t h e  gu ide l ines  set f o r t h  by 
DOE Order 5480.1A and t h i s  Health and Safe ty  P l a n  
( i .e. ,  t o t a l  whole body dose t o  crew = 58.75 
mrem/core or 470 mrem/job). 
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Ideal conditions for exposure should use multiplier 
for safety and unforseen problems. Using a 
multiplier of 2.5 will raise the exposure level to: 

- W/B per core = 58.75 mrem X 2.5 = 147 mrem/core 

OR 

- Total exposure of 147 X 8 = 1176 mrem. 
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Microshield 3.08 

CASE : Dose rate on contact with a silo 1 or 2 core 
samples. 

GEOMETRY 7: Cylindrical source from side - cylindrical 
shields. 

Distance to detector...............X 4.00 cm 
Source length ...................... L 609.60 cm 
Dose point height from base........Y 304.80 cm 
Source Cylinder radius.............Tl 2.54 cm 
Thickness of second shield.........T2 0.635 cm 
Microshield inserted air gap ....... Air 0.825 cm 

Source Volume: 12355.6 cubic centimeters 

MATERIAL DENSITIES $/cc) : 

Material 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

Source Shield 2 Air qaD 

.001220 

1.90 

1.250 

000242 
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CASE: Dose rate on contact with a silo 1 or 2 core 
sample. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
Shield 2. 

INTEGRATION PARAMETERS 

Number of lateral angle segments (Ntheta) ...... 5 
Number of azimuthal angle segments (Npsi) ...... 5 
Number of radial segments (Nradius) ............ 5 

SOURCE NUCLIDES : 

Nuclide Curies Nuclide Curies 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

6.7434e-03 
1.0860e-08 
6.7434e-03 
6.7434e-03 
6.7434e-03 
6.7434e-03 
8.3540e-06 
8.3540e-06 

Bi-214 
Pa-234m 
Pb-214 
Po-214 

Th-230 
T1-210 
U-238 

Ra-226 

RESULTS 

6.7434e-03 
8.3540e-06 
6.7421e-03 
6.7421e-03 
6.7434e-03 
8.3540e-03 
1.3487e-06 
8.3540e-06 

Group Energy Activity Dose point flux Dose rate 
1 (MeV) (Dhotons/sec) MeV/ (sa cm) /sec (mr/hr) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.1425 
1.6259 
1.1560 
.8174 
.6031 
.4408 
.3294 
.2433 
.1797 
.1183 

5.233e+03 
1.232e+04 
7.857e+03 
2.631e+03 
9.030e+03 
4.131e+02 
6.789e+03 
6.907e+02 
2.032e+02 
1.97 le-02 

8.306e+00 
2.127e+01 
1.467e+01 
5.270e+00 
1.868e+01 
8.449e-01 
1.385e+01 
1.343e+00 
3.651e-01 
3.121e-02 

TOTALS : 5.147e+08 4.516e+04 8.460e+01 

000243 
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Microshield 3.08 

CASE : Dose rate at one foot from a silo 1 or 2 core 

GEOMETRY 7: Cylindrical source from side - cylindrical 
sample. 

shields. 

Distance to detector...............X 30.40 cm 
Source length ...................... L 609.60 cm 
Dose point height from base........Y 304.80 cm 
Source cylinder radius ............. T1 2.54 cm 
Thickness of second shield.........T2 0.635 cm 
Microshield inserted air gap ....... Air 27.225 cm 

Source Volume 12355.6 cubic centimeters. 

MATERIAL DENSITIES (g/cc) : 

Materia 1 Source Shield 2 Air Gap 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

1.90 

1.250 

.001220 

000244 
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CASE: Dose rate at one foot from a silo 1 or 2 core sample. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ....... 5 
Number of azimuthal angle segments (Npsi) ....... ’ 5 
Number of radial segments (Nradius) ............. 5 

SOURCE NUCLIDES: 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-2 2 2 
Th-234 
U-234 

Curies 

6.7434e-03 
1.0860e-08 
6.7434e-03 
6.7434e-03 
6.7434e-03 
6.7434e-03 
8.3540e-06 
8.3540e-06 

Nuclide 

Bi-214 
Pa-234111 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

Curies 

6.7434e-03 
8.3540e-06 
6.7421e-03 
6.7421e-03 
6.7434e-03 
8.3540e-06 
1.3709e-06 
8.3540e-06 

RESULTS 

Group Energy Activity Dose point flux Dose rate 
1 (MeV) (Dhotons/secl MeV/(su cml/sec (mr/hrl 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.1425 
1.6259 
1.1560 
.8174 
.6031 
.4408 
.3294 
.2433 
.1797 
.1183 

9.817e-01 
2.516e+00 
1.739e+00 
6.250e-01 
2.216e+00 
1.004e-01 
1.651e+00 
1.608e-01 
4.385e-02 
3.768e-06 

TOTALS : 5.147e+08 5.356e+03 1.003e+01 
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Microshield 3.08 

CASE: Dose rate at two feet from a silo 1 or 2 core 
sample. 

GEOMETRY 7: Cylindrical source from side - cylindrical 
shields. 

Distance to detector...............X 60.96 cm 
Source length ...................... L 609.60 cm 
Dose point height from base........Y 304.80 cm 
Source cylinder radius.............Tl 2.54 cm 
Thickness of second shield.........T2 0.635 cm 
Thickness of third shield..........T3 57.785 cm 

Source Volume: 12355.6 cubic centimeters 

MATERIAL DENSITIES (g/cc) : 

Material Source Shield 2 Shield 3 

Air 
A1 um inum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

1.90 

1.250 

.001220 
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CASE: Dose rate at two feet from a silo 1 or 2 core sample. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ....... 5 
Number of azimuthal angle segments (Npsi) ....... 5 
Number of radial segments (Nradius) ............. 5 

SOURCE NUCLIDES: 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-2 2 2 
Th-2 3 4 
U-234 

Curies Nuclide Curies 

6.7434e-03 
1.0860e-08 
6.7434e-03 
6.7434e-03 
6.7434e-03 
6.7434e-03 
8.3540e-06 
8.3540e-06 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

6.7434e-03 
8.3540e-06 
6.7421e-03 
6.7421e-03 
6.7434e-03 
8.3540e-06 
1.3709e-06 
8.3540e-06 

RESULTS 

Group Energy Activity Dose point flux Dose rate 
L (MeV1 (Dhotons/sec) MeV/ (sa cml /sec (mr/hr1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.1425 
1.6259 
1.1560 
.8174 
.6031 
.4408 
.3294 
.2433 
.1797 
.1183 

2.727e+07 
8.334e+07 
7.357e+07 
3.190e+07 
1.210e+08 
6.429e+06 
1.4 3 Oe+08 
2.007e+07 
8.184e+06 
1.280e+03 

2.898e+02 
6.8 3 3e+02 
4.373e+02 
1.465e+02 
5.022e+02 
2.305e+01 
3.818e+02 
3.916e+01 
1.160e+01 
1.139e-03 

4.600e-01 
1.180e+00 
8.168e-01 
2.934e-01 
1.039e+00 
4.715e-02 
7.787e-01 
7.614e-02 
2.085e-02 
1.804e-06 

TOTALS 5.147e+08 2.515e+03 4.712e+00 

000247 
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Microshield 3.08 

CASE: Dose rate at one meter from a silo 1 or 2 core samples. 

GEOMETRY 7: Cylindrical source from side - cylindrical shields. 

Distance to detector...............X 100.00 cm 
Source length. ..................... L 609.60 cm 
Dose point height from base........Y 304.80 cm 
Source cylinder radius.............Tl 2.54 cm 
Thickness of second shield.........T2 0.635 cm 
Microshield inserted air gap ....... Air 96.825 cm 

Source Volume: 12355.6 cubic centimeters. 

MATERIAL DENSITIES (g/cc) : 

Material Source Shield 2 Air qap 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Z i r con ium 

1.90 

1.250 

.001220 
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CASE: Dose rate at one meter from a silo 1 or 2 core 
sample. 

BUILDUP FACTOR: based on TAYLOR method. Using the 
characteristics of the materials in 
shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ..... 5 
Number of azimuthal angle segments (Npsi) ..... 5 
Number of radial segments (Nradius) ........... 5 

SOURCE NUCLIDES : 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

Curies Nuclide 

6.7434e-03 
1.0860e-08 
6.7434e-03 
6.7434e-03 
6.7434e-03 
6.7434e-03 
8.3540e-06 
8.3540e-06 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

Curies 

6.7434e-03 
8.3540e-06 
6.7421e-03 
6.7421e-03 
6.7434e-03 
8.3540e-06 
1.3709e-06 
8.3540e-06 

RESULTS 

Group Energy Activity Dose point flux Dose rate 
Ai- (MeV) (photons/sec) MeV/ (sa cm) /sec (mr/hr) 

l 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.1425 
1.6259 
1.1560 
.8174 
.6031 
.4408 
.3294 
.2433 
.1797 
.1183 

2.575e-01 
6.607e-01 
4.579e-01 
1.644e-01 
5.814e-01 
2.640e-02 
4.376e-01 
4.297e-02 
1.181e-02 
1.030e-06 

TOTAL 5.147e+08 1.409e+03 2.641e+00 
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Microshield 3.08 

CASE : Dose rate on contact with a silo 1 or 2 samples 
container. 

GEOMETRY 7: Cylindrical source from side - cylindrical shields. 

Distance to detector...............X 4.00 cm 
Source length ...................... L 20.00 cm 
Dose point height from base........Y 10.00 cm 
Source cylinder radius.............Tl 3.75 cm 
Microshield inserted air gap ....... Air 0.25 cm 

Source Volume: 883.573 cubic centimeters. 

MATERIAL DENSITIES (g/cc) : 

Materia 1 Source 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

1.90 

Air gap 

.001220 
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CASE: Dose rate on contact with a silo 1 or 2 sample container. 

BUILDUP FACTOR: based on TAYLOR method. 

Using the characteristics of the materials in shield 1. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ....... 5 
Number of azimuthal angle segments (Npsi) ....... 5 
Number of radial segments (Nradius) ............. 5 

SOURCE NUCLIDES: 

Nuclide Curies Nuclide Curies 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

4.8224e-04 
7.7663e-10 
4.8224e-04 
4.8224e-04 
4.8224e-04 
4.8224e-04 
5.9741e-07 
5.9741e-07 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

4.8224e-04 
5.9741e-07 
4.8214e-04 
4.8214e-04 
4.8224e-04 
5.9741e-07 
9.6447e-08 
5.9741e-07 

RESULTS 

Group Energy Activity Dose point flux Dose rate 
L (MeV) (Dhotons/sec) MeV/ (sa cm) /sec (mr/hr) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.1425 
1.6259 
1.1560 
.8174 
.6031 
.4408 
.3294 
.2433 
.1797 
.1183 

1.743e+01 
4.452e+01 
3.081e+01 
1.043e+01 
3.323e+01 
1.345e+00 
2.186e+01 
2.102e+00 
5.672e-01 
4.776e-05 

TOTALS : 3.681e+07 8.440e+04 1.623e+02 
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Microshield 3.08 

CASE: Dose rate at one foot from a silo 1 or sample 
container. 

GEOMETRY 7: Cylindrical source from side - cylindrical shields. 

Distance to detector..............X 33.75 cm 
Source length L 20.00 cm 
Dose point height from base.......Y 10.00 cm 
Source cylinder radius Ti 3.75 cm 
Thickness of second shield. T2 30.00 cm 

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

Source Volume: 883.573 cubic centimeters. 

MATERIAL DENSITIES (g/cc) : 

Material Source Shield 2 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

.001220 

1.90 
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CASE: Dose rater at one foot from a silo 1 or 2 sample 
container. 

BUILDUP FACTOR: based on TAYLOR method. 

Using the characteristics of the materials in shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ..... 5 
Number of azimuthal angle segments (Npsi) ..... 5 
Number of radial segments (Nradius) ........... 5 

SOURCE NUCLIDES : 

Nuclide 

Group 
L 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Energy 
(MeV1 

2.1425 
1.6259 
1.1560 
.8174 
.6031 
.4408 
.3294 
.2433 
.1797 
.1183 

Curies Nuclides Curies 

4.8224e-04 
7.7663e-10 
4.8223e-04 
4.8224e-04 
4.8224e-04 
4.8224e-04 
5.9741e-07 
5.9741e-07 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-2 3 0 
T1-210 
U-238 

Ra-226 

RESULTS 

Activity 
(photons/sec L 

1.950e+06 
5.960e+06 
5.261e+06 
2.281e+06 
8.651e+06 
4.597e+05 
1.022e+07 
1.435e+06 
5.853e+05 
9.156e+01 

Dose point flux 
MeV/ (sa cml /sec 

4.8224e-04 
5.9741e-07 
4.8214>e-O4 
4.8214e-04 
4.8224e-04 
5.9741e-07 
9.6447e-08 
5.9741e-07 

Dose rate 
(mr/hrl 

4.130e-01 
1.057e+00 
7.326e-01 
2.550e-01 
8.519e-01 
3.667e-02 
6.057e-01 
5.93 le-02 
1.627e-02 
1.414e-06 

TOTAL: 3.680e+07 2.158e+03 4.020e+00 
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Microshield 3.08 

CASE: Dose rate at two feet from a silo 1 or 2 sample container. 

GEOMETRY 7: Cylindrical source from side - cylindrical shields. 

Distance to detector...............X 63.75 cm 
Source length L 20.00 cm 
Dose point height from base........Y 10.00 cm 
Source cylinder radius. Ti 3.75 cm 
Thickness of second shield T2 60.00 cm 

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

Source Volume: 883.573 cubic centimeters. 

MATERIAL DENSITIES (g/cc) : 

Material Source 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Titanium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

1.90 

Shield 2 

.001220 
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CASE: Dose rate at two feet from a silo 1 or 2 sample container. 

BUILDING FACTOR: based on TAYLOR method. 

Using the characteristics of the materials in shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ....... 5 
Number of azimuthal angle segments (Npsi) ....... 5 
Number of radial segments (nradius) ............. 5 

SOURCE NUCLIDES: 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-234 
U-234 

Curies 

4.8224e-04 
7.7663e-10 
4.8224e-04 
4.8224e-04 
4.8224e-04 
4.8224e-04 
5.9741e-07 
5.9741e-07 

Nuclide 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-2 3 0 
T1-210 
U-238 

Ra-226 

Curies 

4.8224e-04 
5.9741e-07 
4.8214e-04 
4.8214e-04 
4.8224e-04 
5.9741e-07 
9.6447e-08 
5.9741e-07 

RESULTS 

Group Energy Activity Dose point flux Dose rate 
1 (MeV) (Dhotons/secL MeV/ (sa cm) /sec (mr/hr) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.1425 
1.6259 
1.1560 
.8174 
.6031 
.4408 
.3294 
.2433 
.1797 
.1183 

1.128e-01 
2.888e-01 
2.002e-01 
6.967e-02 
2.328e-01 
1.002e-02 
1.656e-01 
1.622e-02 
4.453e-03 
3.872e-07 

TOTAL: 3.681e+07 5.897e+02 
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Microshield 3.:08 

CASE : Dose rate at one meter from a silo 1 or 2 sample 
container. 

GEOMETRY 7: Cylindrical source from side - cylindrical shields. 

Distance to detector...............X 100.00 cm 
20.00 cm Source length ...................... L 

Dose point height from base........Y 10.00 cm 
Source cylinder radius.............Tl 3.75 em 
Thickness of second shield.... ..... T2 96.25 cm 

Source Volume: 883.573 cubic centimeters 

MATERIAL DENSITIES (g/cc) : 

Material 

Air 
Aluminum 
Carbon 
Concrete 
Hydrogen 
Iron 
Lead 
Lithium 
Nickel 
Tin 
Tit an ium 
Tungsten 
Urania 
Uranium 
Water 
Zirconium 

Source Shield 2 

.001220 

1.90 
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CASE: Dose rate at one meter from a silo 1 or 2 sample 
container. 

BUILDUP FACTOR: based on TAYLOR method. 

Using the characteristics of the materials in shield 2. 

INTEGRATION PARAMETERS: 

Number of lateral angle segments (Ntheta) ..... 5 
Number of azimuthal angle segments (Npsi) ..... 5 
Number of radial segments (Nradius) ........... 5 

SOURCE NUCLIDES : 

Nuclide 

Bi-210 
Pa-234 
Pb-210 
Po-210 
PO-218 
Rn-222 
Th-2 3 4 
U-234 

Curies Nuclide 

4.8224e-04 
7.7663e-10 
4.8224e-04 
4.8224e-04 
4.8224e-04 
4.8224e-04 
5.9741e-07 
5.9741e-07 

Bi-214 
Pa-234m 
Pb-214 
PO-214 

Th-230 
T1-210 
U-238 

Ra-226 

Curies 

4.8224e-04 
5.9741e-07 
4.8214e-04 
4.8214e-04 
4.8224e-04 
5.9741e-07 
9.6447e-08 
5.9741e-07 

RESULTS 

Group Energy Activity Dose point flux Dose rate 
AiL (MeV) (photons/secl MeV/(sa cm)/sec (mr/hr) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

2.1425 
1.6259 
1.1560 
-8174 
-6031 
.4408 
.3294 
.2433 
.1797 
.1183 

2.847e+01 
6.701e+01 
4.293e+01 
1.393e+01 
4.510e+01 
1.965e+00 
3.256e+01 
3.345e+00 
9.936e-01 
9.801e-05 

4.519e-02 
1.157e-01 
8.018e-02 
2.792e-02 
9.332e-02 
4.019e-03 
6.641e-02 
6.505e-03 
1.785e-05 
1.552e-07 

TOTALS : 3.681e+07 2.663e+02 4.410e-01 
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Survey/Handling/Sectioning/Packaging/Decon - Silo 3 

1. On-site analytical methods (surveys) 

A. Visual inspection 0.25 hr X 4 cores X 0.20 mrem/hr = 0.20 
B. Video recording 0.25 hr X 4 cores X 0.20 mrem/hr = 0.20 
C. Radiological scanning 0.25 hr X 4 cores X 0.20 mrem/hr 

= 0.20 
0.60 mrem 

2 X 0.6 = 1.20 mrem 

2. Handling 

A .  Transport to and storage of samples at on-site 
laydown area = 5.0 mrem 

B. Waste from sampling operations = 5.0 mrem 
C. Decon 1 hr X 0.2 cores X 0.20 mrem/hr X 2 men = 1.6 mrem 

11.6 

3. Sectioning 

A. Cut into 30-inch lengths = 8 cuts/core X 4 cores = 32 cuts 
B. Cut for sample = 8 cuts/4 samples X 4 cores = 32 cuts 

64 cuts 

64 cuts X O.lhr X 2 men X 0.2 mrem/hr = 2.56 
(man mrem) 

TOTAL 15 mrem = 2.56 

1. Survey Silos 1 and 2 

A .  Visual inspection - 
0.25 hr X 12 cores X 5 mrem = 15 mrem X 2 = 30 mrem 
core hr man 

B. Video - 
0.25 hr X 12 cores X 5 mrem = 15 mrem X 2 = 30 mrem 
core hr man 
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C. Radiological - 
0.25 hr X 12 cores X 5 mrem = 15 mrem X 2 = 30 mrem 

TOTAL: 90 mrem 
core hr man 

90 mrem X 2.5 = 225 mrem = 0.225 rem. 

2. Sectioning 

A. Cut into 30-inch lengths 8 cuts X 12 cores = 96 
core 

B. Cuts for sample 8 cuts X 12 cores =x 
4 samples 

TOTAL: 192 cuts 

C. 192 cuts X 0.1 hr/cut X 5 mrem/hr X 2 men = 192 mrem 

192 x 2.5 = 480 mrem or 0.480 REM 

3. Decontamination/Handling 

A. Decontamination 1 hr X 12 cores X 2 mem X 5 mrem = 120 mrein 
core hr 

B. Handling of Core 1 hr 
core 

x 12 cores x 2  mem X 5 mrem 
hr 

12 0 mrem 

C. Waste handling = - 20 mrem 

TOTAL: 

260 mrem x 2.5 (factor = 650 mrem 0.650 rem. 

260 mrem 

000259 
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4c Tool removal 

4d Waste cleanup 
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ATTACHMENT F 

2 hrs X 0.2 mrem = 0 . 4  mrem 
h r  

8 hrs X 0.2 mrem = 1.6 mrem 
hr 

4 hrs X 0 . 5  mrem = - 2.0 mrem 
h r  

TOTAL: 4.0 mrem 

= 20.0 mrem 

TOTAL : 2 4 . 0  mrem 

2 4  mrem X 2.5 (factor) = 6.0 mrem or 0.060 rem. 

00 0 2 6 0 
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ATTACHMENT G 

Assumotions 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 .  

Radium activity in core will be 343 nanocuries/gram. 

Radon is in secular equilibrium with radium in the core. 

Fifty percent of available radon will be released when 
transferring core material to sample container. 

Affected breathing zone with no ventilation is 8 ft3. 

Ventilation flow rate from trailer will be 1000 cfm. 

Maximum core volume transferred per operation will be 
1000 cc. 

Density of core material is 1.9 grams/cc. 

Twenty-five percent of core material will be transferred 
in 1 day. 

(1000 cc) (1.9g/cc) (343 nanocuries) (50% release) = source term 

3/3 x 105 nanocuries or 3.3 x 102 microcuries 
gram 

(a) Immediate breathins zone - no ventilation 
3.3 x 102 microcuries 1.5 x Ci/cc 
(8ft3) (28,316 cc/ft3) 

(b) Total radon discharsed 

(12 cores) ( .68 ft2) (53,800 rams) (343 Nanocuries) (50% release) = 
gram 

25% 
Core k . 3 -  

Material 

1.9 x lo7 nanocuries discharged or 1.9 x lo4 microcuries 
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(c) Rate of radon discharue 

1.9 x 104 microcuries = 1.4 X 
(1000 cfm) (480 minutes) (28,316 cc/ft3) microcuries/cc 
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STRUcT[TRAL INTEGRITY OF SIIX) DOMES DURING 

K-65 SAMPLING OPERATIONS 
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STRUCTURAL INTEGRITY OF SILO DOMES DURING 
K-65 SAMPLING OPERATIONS 

Due to environmental elements, the :(-65 silo domes have deterioratzd ar,d are 
considered the ueakesc structural componenc of the silo system. 
placement of dome covers over the structurally deficient 20-foot center 
portion or" the domes was considered only as a temporary remedial solution ( 1  

to 2 years). Since final remediation plans for the K-65 silos will take at 
least 3 years to develop and-implement, additional remedial actions to provide 
for continued safe containment of the K-65 residues are being considered. 

The recent 

The continuing concern regarding the structural integrity of the silo domes 
was instrumencal in the development of the operational procedures for the K-65 
sampling program. 
by the constraint on placing heavy equipment on the domes. 
of the crane was based on the need to maintain a factor of safety in relation 
to the moment arm created by the weight of the sampling unit and the 
resistance forces-during sample withdrawal. 
the crane overturning or  failure of the cantilevered beam. A repositioning of 
the crane for each pair of samples will keep the length of the moment arm at a 
minimum. 

The use of cranes located away from the silos was dictated 
The specified size 

This will..minimize the risk of 

The probability of cable failure (resulting in a possible impact force on the 
dome by the falling sampler apparatus) is low considering the high tensile 
strength of the cable. The use,of the dynamometer will further reduce such a 
risk by monitoring the tension force created by sample resistance during 

. withdrawal. Any significant resistance will be overridden by the start up of 
the vibratory action of the ViSra Corer. 

Any loads that are on the domes during sampling will be kept at an acceptable 
level. Due to ALARA considerations, the maximum number of sampling personnel 
on the dome at any given time will be limited to three to four individuals. 
Recent operations at the silos (e.g. the exterior foaming project) have shown 
that such loads can be supported. 
other loading will be allowed within the 20-foot central portion of the dome 
occupied by the plywood and steel cap. 

As an additional safeguard, no personnel or 

This portion is considered the most 

0002G5 
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s u s c e p t i b l e  t o  s t r u c t u r a l  f a i l u r e  due t o  t h e  reduced thickness of the c o n c r e t e  
i n  t h i s  area. I t  is a l s o  noteworthy t h a t  t h e  snow l o a d  assumed under t h e  

worst-case s t r u c t u r a l  a n a l y s i s  w i l l  no t  b e  o f  concern d u r i n g  t h e  sampling 
program, thereby  provid ing  an a d d i t i o n a l  f a c t o r  o f  s a f e t y  i n  t h e  a l lowab le  
load ings .  
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ATTACHMENT 1 

1.0 PROJECT OUALITY ASSURAWCE OBJECTIVES 

Project quality objectives are: 

0 Scientific data will be of sufficient or greater 
quality to meet scientific and legal scrutiny. 

0 Data will be gathered or developed in accordance 
with procedures appropriate for the intended use of 
the data. 

0 Data will be of known or acceptable precision, 
accuracy, completeness, representativeness, and 
comparability as required by the FMPC project. 

Fundamental mechanisms that will be employed to achieve 
these quality goals can be categorized as prevention, 
assessment, and correction. These include: 

0 Prevention of errors by planning, documented 
instructions and procedures, and careful selection 
and training of skilled, qualified personnel. 

0 Quality assessment through a program of audits and 
surveillances to supplement continual informal 
review. 

0 Correction for prevention of recurrence of 
conditions adverse to quality. 

The procedures contained or referred to herein have been 
taken from: 

0 IT Analytical Services Oualitv Assurance Manual. 

0 IT Enaineerina Services Oualitv Assurance Manual. 

0 IT/Radioloqical Sciences Laboratory 0 ualitv 
Assurance Manual. 

0 IT/Radioloqical Sciences Laboratorv Radioanlaytical 
Methodoloav and Procedures Manual. 

0 Laboratory-Specif ic Attachments for RSL, Mixed 
Waste Laboratory, Middlebrook Pike Laboratory, and 
Export Geotechnical Laboratory. 

000268 
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0 RCRA Ground Water Monitorins Technical Enforcement 
Guidance Document (TEGD), September 1986. 

0 Code of Federal Resulations (CFRI, 40 CFR 261, 
Appendix 11, "EP Toxicity Test Procedures." 

0 U.S. EPA Quality Assurance Handbook (U.S. EPA 
600/9-76-005). 

0 ProDosed SamDlins and Analytical Methodolosies for 
Addition to Test Methods for Evaluatins Solid Waste 
Phvsical/Chemical Methods, U.S. EPA, (PB85-103026). 

0 American Societv for Testins and Materials (ASTM) 
Standards, Section 11, Volumes 11.01 and 11.02, 

and Section 4, Volume 04.08, IISoil and 
Rock, Building Stones. It 

0 

0 

0 

American Public Health Association, Standard 
Methods for the Examination of Water and Waste 
Water, 16th Edition, 1985. 

Methods for Chemical Analysis of Water and Wastes 
(U.S. EPA-600/4-79-020). 

Federal Resister, Volume 49, October 26, 1984, 40 
CFR 136, pp. 43234-43436. 

Test Methods for Evaluatina Solid Waste, 
Phvsical/Chemical Methods, U . S .  EPA (SW-846). 

Handbook for Samplins and SamDle Preservation of 
Water and Waste Water, U . S .  EPA (PB83-124503). 

Field and Laboratory Methods Awlicable to 
Overburdens and Mine Soil, (U.S. EPA-600/2-80-054). 

Prescribed Procedures for Measurement of 
Radioactivity in Drinkins Water, (U.S. EPA-600/4- 
80-032). 

Code of Federal Resulations, 10 CFR 50, Appendix B, 
I'Quality Assurance Criteria for Nuclear Power 
Plants and Fuel Processing Plants." 

American National Standards Institute (ANSI) NQA-1, 
9ualitv Assurance Prosram Reauirements for Nuclear 
Facilities. 

000263 
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0 USNRC Reaulatorv Guide 4.15, Revision 1, IIQuality 
Assurance for Radiological Monitoring Programs 
(Normal Operations) - Effluent Streams and the 
Environment. It 

0 Chemical Analytical Services for Multi-Media Multi- 
Concentration Metals and Inoraanics, U. S. EPA (WA- 

0 Chemical Analytical Services for Multi-Media Multi- 
Concentration Oraanics, GC/MS Techniaues, U.S. EPA 
(WA-87-K236). 

87-K026). 

0 Interim Guidelines and SDecifications for PreDarinq 
QUalitY Assurance Project Plans, U.S. EPA, (QAMS 
005/80) . 

1.1 Analvtical Oualitv Assurance Objectives for Data 

Quality assurance (QA) objectives have been established 
f o r  p r e c i s i o n ,  a c c u r a c y ,  c o m p l e t e n e s s ,  
representativeness, and comparability for each major 
measurement parameter for the FMPC project. These 
objectives are presented in Tables 1-1, 1-2, and 1-3, 
and are pertinent to both analytical laboratories and 
field procedures. Data will be calculated and reported 
in units consistent with Contract Laboratory Program 
(CLP) analytical procedures and other organizations 
reporting similar data to allow for comparability. 
Definitions for precision, accuracy, completeness, 
representativeness, and comparability are as follows: 

0 Precision - A measure of mutual agreement among 
individual measurements of the same property, 
usually under prescribed similar conditions. 
Precision is best expressed in terms of the 
standard deviation. Comparison of replicate values 
is best expressed as the relative percent 
difference (RPD). Various measures of precision 
exist depending upon the "prescribed similar 
conditions. It 

0 Accuracy - The degree of agreement of a measurement 
(or an average of replicate measurements), X, with 
an accepted reference or true value, T, usually 
expressed as the difference between the two values, 
X - T, or the difference as a percentage of the 

000270 
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reference or true value, 100 (X - T)/T, and 
sometimes expressed as a ratio, X/T. Accuracy is a 
measure of the bias in a system. 

0 Completeness - A measure of the amount of valid 
data obtained from a measurement system compared to 
the amount that was expected to be obtained under 
correct normal conditions. 

0 Representativeness - Expresses the degree to which 
data accurately and precisely represent a 
characteristic of a population, parameter 
variations at a sampling point, a process 
condition, or an environmental concern. 

0 Comparability - Expresses the confidence with which 
one data set can be compared to another. 
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1.2 SamDle Matrix 

The QA.objectives for sample data will be verified using 
field and laboratory QC samples. The sample groups, 
measurement parameter, number of samples per parameter, 
and field and laboratory QC sample number are presented 
as a sample matrix in Table 1-4. 
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SAMPLE 
GXOUP 

Biological 
Biological 

Ground Water 
Ground Water 
Ground Water 
Ground Water 
Sediment 
Sediment 

, Sediment 
Sediment 
Subsurface Soil 
Subsurface Soil 
Subsurface. Soil 
Subsurface Soil 
Surface Soil 
Surface Soil 
Surface Soil 
Surface Water 
Surface Water 
Surface Water 
Surface Water 
Urinalysis 

MEASUREHENT 
P.4RAMETERd 

TABLZ 1 4  
S W L E  MATRIX 

Org./Inorg. 
Radiological 
( M d )  
Extended HSL 
Dioxins 
RC.U 
Rad 
Grain Size 
Extended ESL 

Rad F u l l  
Rad Limited 
Geochemical 
Geotechnical 
ZSL Org./Inorg. 
Rad 
Extended HSL 
Rad 
Rad Limited 
H20 General 
Extended HSL 
Rad Full 
Rad Limited 
Isotopic Uranium 

NUMBER 
OF 

SAMPLES 

10 
1 2 1  

37  
7 

628  
628  

15 
17 
39 
3a 
3 5  
20 
30 

118 
10 
281 

84 
49 

7 
45  
5 5  

90 

QC S M L E S  
( % OF TOTAL,) 

FIELD (15%) LAB (10%) 

2 
18 

6 
1 

9 5  

9 5  
0 
3 
6 
6 

1 .  
1 2  

4 
1 

63 
63 
2 
2 
4 
4 

6 4 
0 

5 

1 8  
2 

4 2  
13 

2 
3 

1 2  
1 

2 a  
9 

8 5 
2 1 
7 5 
9 6 
0 9 

aParameters are defined in the Sampling Plan. 
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1.3 Specific Routine Procedures Used to Assess Data 
Precision. Accuracv. and Completeness 

As part of the analytical QC program, the laboratory 
will apply the precision and accuracy criteria specified 
in the U.S. EPA CLP protocols previously cited for each 
parameter that is analyzed. When the analysis of a 
sample set is completed, the QC data generated are 
reviewed and evaluated to validate the data set. The 
review is based on the following criteria: 

0 ReasenWMethod Blank Evaluation - The reagent 
and/or method blank results are evaluated for high 
r e a d i n g s  c h a r a c t e r i s t i c  of background 
contamination. If high blank values are observed, 
laboratory glassware and reagents should be checked 
for contamination, and the analysis of future 
samples should be halted until the system can be 
brought under control. A high background is 
defined as a background value sufficient enough to 
result in a difference in the sample values, which, 
if not corrected, is greater than or equal to the 
smallest significant digit know to be true. A 
method blank should contain no greater than two 
times the parameter detection limit for most 
parameters. 1, 2 3 1 4 5 

0 Field and TriD Blank Evaluation - Field and trip 
blank results are evaluated for high readings 
similar to the reagent and/or method blanks 
described above. If high field blank readings are 
encountered (i.e., a value sufficient enough to 
result in a difference in the sample values, which, 
if not corrected, is greater than or equal to the 

kriteria are referenced as applicable to volatile 
organic compounds. 

2Criteria are referenced as applicable to base-neutral 
and acid extractable organic compounds (including pesticides 
and PCBs). 

3Criteria are referenced as applicable to metals. 

4Criteria are referenced as applicable to wet chemistry 

5Criteria are referenced as applicable to radiological. 

(e.g., cyanide, fluoride, and nitrate). 
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smallest significant digit known to be true), the 
procedure for sample collection, shipment, and 
laboratory analysis should be reviewed. If both 
the reagent and/or method blanks and the field 
b l a n k s  e x h i b i t  s i g n  i f icant background 
contamination, the source of contamination is 
probably within the laboratory. Ambient air in the 
laboratory and reagents should be checked as 
possible sources of contamination. High field 
blank readings may also be due to contaminated 
sample bottles or cross-contamination due to sample 
leakage and poorly-sealed sample containers. 1' 

0 Standard Calibration Curve and Response Factor 
Evaluation - The calibration curve or midpoint 
calibration standard (check standard) is evaluated 
daily to determine curve linearity through its full 
range and that sample values are within the range 
defined by the low and high standards. If the 
curve is not linear, sample values must be 
corrected for nonlinearity be deriving sample 
concentrations from a graph or by suing an 
appropriate algorithm to fin a nonlinear curve to 
the standards. In addition, if average response 
f a c t o r s  are used t o  calculate sample 
concentrations, these factors will be verified on a 
daily basis. Verification of calibration curves 
and response factors is accomplished when the 
evaluated response for any parameter varies from 
the calibrated response by less than ranges given 
in the applicable test methods listed in the U.S. 
EPA CLP protocols.l12,3,4 

0 Duplicate Sample Evaluation - Duplicate sample 
analysis is used to determine the precision of the 
analytical method for the sample matrix. The 
duplicate results are used to calculate the 
precision as defined by the RPD. If the precision 
value exceeds the control limit, the sample set 
must be reanalyzed for the parameter in question. 
Precision limits will be updated periodically 
following review of the data. Typical values of 
precision are given in Tables 1-1 through 1-3. 

0 9C Check Standard Evaluation - The results of QC 
check- standard analysis are compared with the true 
values, and the percent recovery of the check 
standard is calculated. If correction is required 
(excessive or inadequate percent recovery), the 
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check standard should be reanalyzed to demonstrate 
t h a t  t h e  c o r r e c t i v e  a c t i o n  has been 
s u c c e s s f u l . ~ ~ 2 ~ 3 ~ 4  

0 Surroaate Standard Analyses - Surrogate standard 
determinations should be performed on all samples 
and blanks for GC/MS analyses. All samples and 
blanks are fortified with surrogate spiking 
compounds before purging or extraction to monitor 
preparation and analysis of samples. Recoveries 
should meet U.S. EPA CLP acceptance criteria as 
presented in Table 1-2. If acceptance criteria are 
not met, corrective action is taken to correct the 
problem and the affected sample is reana1yzed.l' 

0 Matrix SDike/Matrix Sx>ike DuDlicate Evaluation- 
The observed recovery of the spike versus the 
theoretical spike recovery is used to calculate 
accuracy as defined by the percent recovery. If 
the accuracy value exceeds the control limit for 
the given parameter (Tables 1-1 through 1-3), the 
appropriate laboratory personnel are notified and 
corrective action is taken before the sample set is 
reanalyzed for the parameter in question. The RPD 
between duplicate matrix spikes is also assessed to 
evaluate the precision of volatile, acid/base- 
neutral extractable, and pesticide/PCB analyses. 
The acceptance criteria in Table 1-2 must be 
achieved or corrective action must be taken before 
the affected samples are reanalyzed. 2' 3' 
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ATTACHMENT 2 

2.0 INTERNAL QUALITY CONTROL CHECKS AND F'REOUENCY 

Internal QC checks are performed to verify the resulting 
quality of the measurement tasks of the field and 
laboratory investigation and associated tasks. 

2.1 

2.2 

Traininq 

The WMCO personnel working on the K-65 sampling project 
will be properly trained, qualified individuals. Prior 
to commencement of field work, the field personnel will 
be given instructions specific to the K-65 sampling 
project, covering the following areas: 

0 Organization and lines of communication and 
authority: 

0 Description of the work areas; 

0 Overview of the Implementation Plan; 

0 Documentation requirements: 

0 Documentation of recurring training; 

0 Decontamination procedures; 

0 Emergency procedures; and 

0 Sampling methods for the procedures that field 
personnel are authorized to perform. 

Training of field personnel will be provided by the task 
manager or a qualified designee. Documentation of 
training will be recorded. 

Procurement/Control of Subcontractors 

Controls identified as necessary for subcontractor 
procurement and furnishing quality-related items and/or 
services will be based on the effect an item or service 
will have on project results. 

The responsibility for quality compliance will be 
delegated to a subcontractor in the procurement 
documents, provided that the subcontractor has 
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documented an acceptable QA program. If a subcontractor 
does not have such a program, WMCO will use the 
procurement documents to 'pass down' the performance of 
specific quality requirements. The 'pass down' provides 
that appropriate requirements can be met without asking 
the subcontractors to have their own individual QA 
programs. If necessary, prequalification audits may be 
performed by QA personnel to determine subcontractor 
acceptability. 

To verify subcontractor conformance to project quality 
requirements, WMCO (or designee) will, as necessary, 
perform field inspections, review subcontractor-prepared 
documentation, and perform audits of subcontractor 
activities. Subcontractors will provide access to their 
work areas and records for inspection and auditing. 

For field operations, WMCO (or designee) project 
personnel will perform an inspection of each 
subcontractor prior to starting work. The intention of 
this check is to verify that the subcontractor has 
fulfilled the requirements necessary to perform the 
activities. The inspection will included the type and 
condition of equipment, calibration of equipment, and 
qualifications of personnel. If requirements are not 
met, sufficient grounds for suspension of activities 
exist. Equipment that does not meet project 
requirements will not be used without repair or 
replacement to the satisfaction of the site manager. 

2.3 9ualitv Assurance Review of ReDOrtS. Plans, and 
SDecifications 

Prior to the issuance of a final report, it will be 
reviewed by members of the K-65 Sampling Team and the 
task manager or designated representative. 

2.4 9ualitv Control Checks and Procedures 

This section describes the QC operations that must be 
performed to satisfy the analytical requirements of the 
contract. All QC operations must be performed in 
accordance with the following procedures for inorganic 
and organic parameters, respectively: 

0 U.S. Environmental Protection Agency, 1985, 
IIChemical Analytical Services for Multi-Media 
Multi-Concentration Metals and Inorganics,tt WA-87- 
K026, Washington, D.C. 

000295 
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0 U.S. Environmental Protection Agency, 1985, 
"Chemical Analytical Services for Multi-Media 
Multi-Concentration Organics, GC/MS Techniques," 
WA-87-K236, Washington, D.C. 

2.4.1 Inorsanic Oualitv Control 

QC procedures have already been described with the 
appropriate analytical procedures in Attachment 9. The 
purpose of this section is to augment those QC 
procedures and to summarize the minimum QC requirements 
for inorganic analysis. 

Accordingly, the following QC operations must be 
performed: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2.4.1.1 

Initial calibration; 

Initial calibration verification (QC sample); 

Continuing calibration verification; 

Calibration blank; 

Preparation (method) blank analysis; 

ICP interference check sample analysis: 

ICP serial dilution analysis; 

Matrix spike analysis: 

Duplicate sample analysis; 

G r a p h i t e  f u r n a c e  a t o m i c  a b s o r p t i o n  
spectrophotometry QC analysis (Method of Standard 
Additions may be required under conditions); 

Method of Standard Additions; and 

Laboratory QC sample analysis (performance 
evaluation samples). 

Initial Calibration 

For atomic absorption systems, calibration standards are 
prepared by diluting the stock metal solutions at the 
time of analysis. Calibration standards must be 
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prepared fresh each time an analysis is to be made and 
discarded after use. Prepare a blank and at least three 
calibration standards in graduated amounts in the 
appropriate range. One atomic absorption calibration 
standard must be at the contract-required detection 
limit, except for mercury. The calibration standards 
must be prepared using the same type of acid or 
combination of acids and the same concentration that 
will result in the samples following sample preparation. 
Beginning with the blank and working toward the highest 
standards, aspirate or inject the solutions and record 
the readings. Calibration standards for furnace 
procedures should be prepared as described in the 
individual methods for that metal. 

For cyanide and mercury, follow the calibration 
procedures outlined in Attachment 9. One cyanide 
calibration standard must be at the contract-required 
detection limit. For ICP systems, calibrate the 
instrument according to instrument manufacturer's 
recommended procedures. 

2.4.1.2 Initial Calibration Verification (Quality Control 
Sample) 

After the ICP, atomic absorption, and cyanide systems 
have been calibrated, the accuracy of the initial 
calibration will be verified and documented for every 
analyte by the analysis of U.S. EPA initial calibration 
verification solution. The initial calibration 
verification solution or QC sample is a solution 
obtained from an outside source having known 
concentration values to be used to verify the 
calibration standards. 

The initial calibration verification standard must be 
run at each wavelength used for analysis. 

If the initial calibration verification solution is not 
available from U . S .  EPA, or where a certified solution 
of an analyte is not available from any source, analyses 
will be conducted on an independent standard at a 
concentration other than that used for calibration, but 
within the calibration range. An independent standard 
is defined as a standard composed of the analytes from a 
different source than those used in the standard for the 
initial calibration. For ICP, the initial calibration 
verification solution must be run at each wavelength 
used in the analysis of the sample. When measurements 
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exceed the control limits, the analysis must be 
terminated, the problem corrected, the instrument 
recalibrated, and the calibration reverified. 

The values for the initial and subsequent continuing 
calibration verifications shall be recorded on Form I1 
(Appendix A) for ICP, atomic absorption, and cyanide 
analyses, as indicated. Hexavalent chromium, nitrate, 
and fluoride analyses will follow the same requirements 
as cyanide. 

2.4.1.3 Continuins Calibration Verification 

To provide calibration accuracy during each analysis 
run, one of the following standards is to be used for 
continuing calibration verification and must be analyzed 
for each analyte at a frequency of 10 percent or every 
two hours during an analysis run, whichever is more 
frequent. The standard must also be analyzed for each 
analyte at the beginning of the run and after the last 
analytical sample. The analyte concentrations in the 
continuing calibration standard must be one of the 
following solutions at or near the mid-range levels of 
the calibration curve: 

0 U.S. EPA solutions: 

0 NBS Standard Reference Material 1643a: and 

0 A laboratory-prepared standard solution. This 
solution must be from an outside source other than 
one used to prepare the calibration standards. 

The following initial and continuing calibration 
verification control limits must be met before analysis 
can proceed. 

Percent of 
Analvtical Method Inorsanic Species True Value 

ICP/M Metals 
Cold Vapor M Mercury 
Other Parameters i. e. , cyanide 

90-110 
80-120 
85-115 

The same calibration standard must be used throughout 
the analysis runs for a case of samples received. 

000298 
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If the deviation of the continuing calibration 
verification is greater than the control limits 
specified above, the instrument must be recalibrated and 
the preceding 10 samples are analyzed for the analytes 
affected. Information regarding the continuing 
verification of calibration will be recorded on Form I1 
(Appendix A) for ICP, atomic absorption, and cyanide as 
indicated. Hexavalent chromium, nitrate, and fluoride 
follow the same requirements as cyanide. 

2.4.1.4 Calibration Blank 

A calibration blank (zero standard) is analyzed each 
time the instrument is calibrated, at the beginning and 
the end of the run, and at a frequency of 10 percent 
during the run. The results for the calibration blank 
solution will be recorded on Form I11 (Appendix A) for 
ICP, atomic absorption, and cyanide analyses, as 
indicated. Hexavalent chromium, nitrate, and fluoride 
analyses will follow the same requirements as cyanide. 
Blanks are to be reported down to the instrument 
detection limit. If this blank result is greater than 
the contract-required detection limit (Table 1-1) , 
terminate analysis, correct the problem, and 
recalibrate. 

2.4.1.5 PreDaration (Method] Blank Analysis 

At least one preparation blank (or method blank) 
consisting of deionized distilled water processed 
through each sample preparation procedure (i.e., water, 
solids) must be prepared and analyzed with every 20 
samples received or with each batch of samples digested, 
whichever is more frequent. Each data package must 
contains the results of all of the preparation blank 
analyses associated with the samples. 

This blank is to be reported for each sample set and 
used in all analyses to ascertain whether or not sample 
concentrations reflect contamination in the following 
manner: 

0 If the concentration of the blank is less than or 
equal to the contract-required detection level 
(Table 1-l), no correction of sample results is 
performed. 

000299 
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0 If the concentration of the blank is above the 
contract-required detection level for any group of 
samples associated with a particular blank, the 
concentration of the sample with the least 
concentrated analyte must be 10 times the blank 
concentration; all samples associated with the 
blank and less than 10 times the blank 
concentration must be redigested and reanalyzed, 
with the exception of an identified aqueous-soil 
field blank. The sample value is not to be 
corrected for the blank value. 

The values for the preparation blank will be 
recorded in ug/l on Form I11 (Appendix A) for ICP, 
atomic absorption, and cyanide analyses, as 
indicated. Hexavalent chromium, nitrate, and 
fluoride analyses will follow the same requirements 
as cyanide. 

2.4.1.6 ICP Interference Check SamDle Analvsis 

To verify interelement and background correction 
factors, the IT laboratory must analyze and report the 
results for an ICP interference check sample at the 
beginning and end of each sample analysis run (or a 
minimum of twice per eight-hour working shift, whichever 
is most frequent). The ICP interference check sample 
must be obtained from the U.S. EPA, if available. 
Results for the check sample analysis during the 
analytical runs must fall within the control limit of + 
20 percent of the true value for the analytes include; 
in the interference check sample. If not, terminate the 
analysis, correct the problem, recalibrate, reverify the 
calibration, and reanalyze the samples. If the ICP 
interference check sample is not available from the U.S. 
EPA, an independent ICP check sample must be prepared 
with interferant and analyte concentrations at the 
levels specified in the previously referenced U.S. EPA 
CLP protocol. The mean value and standard deviation 
must be established by initially analyzing the check 
sample at least five times repetitively for each 
parameter on Form IV (Appendix A). Results must fall 
within the control limit of 520 percent of the 
established mean value. 

Results -of all interference check sample analyses for 
all ICP parameters must be recorded on Form IV (Appendix 
A) 

000300 
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2.4.1.7 ICP Serial Dilution Analvsis 

Prior to reporting concentration data for the analyte 
elements, the IT laboratory must analyze and report the 
results of the ICP serial dilution analysis. The ICP 
serial dilution analysis must be performed on each group 
of samples of a similar matrix type (i.e., water, soil) 
and concentration (i.e., low, medium) for each set of 
samples, or for each 20 samples received, whichever is 
more frequent. Samples identified as field blanks 
cannot be used for serial dilution analysis. If the 
analyte concentration is sufficiently high (minimally a 
factor of 10 above the instrumental detection limit 
after dilution) , an analysis of a 1:4 dilution must 
agree within 10 percent of the original determination. 
If the dilution analysis is not within 10 percent, a 
chemical or physical interference effect should be 
suspected, and the data should be flagged with an ItEt1. 
Serial dilution results must be reported on QC Report 
Form IX (Appendix A). 

2.4.1.8 Matrix Spike Analysis 

The spiked sample analysis is designed to provide 
information about the effect of the sample matrix on the 
digestion and measurement methodology. The spike is 
added before the diaestion and prior to any distillation 
steps (i.e. , CN) . At least one spiked sample analysis 
must be performed on each group of samples of a similar 
matrix type (i.e., water, soil) and concentration (i.e., 
low, medium) for each set of samples or for each 20 
samples received, whichever is more frequent. Samples 
identified as field blanks cannot be used for spiked 
sample analysis. The analyte spike must be added in the 
amount given in the U.S. EPA CLP protocol for each 
element analyzed. If two analytical methods are used to 
obtain the reported values for the same element for a 
set of samples (i.e., ICP, atomic absorption), spike 
samples must be run by each method used. If the spike 
recovery is not within the limits of 75 to 125 percent, 
the data of all samples received associated with that 
spiked sample must be flagged with the letter, ItNI1. An 
exception to this rule is granted in situations where 
the sample concentration exceeds the spike concentration 
by a factor of four or more. In such a case, the spike 
recovery should not be considered and the data will be 
reported unflagged even if the percent recovery does not 
meet the 75 to 125 percent recovery criteria. In the 
instance where there is more than one spiked sample per 
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matrix per sample set, if one spike sample recovery is 
not within contract criteria, flag all of the samples of 
the same matrix in the set. Individual component 
percent recoveries are calculated using the following 
equation from the CLP methods in WA-87-K026. 

Percent Recovery = fSSR-SR) x 100 
SA 

Where: 

SSR = Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

When the sample concentration is less that the 
instrument detection limit, use SR=O for purposes of 
calculating the percent recovery. The spiked sample 
results must be reported on Form V (Appendix A) for ICP, 
atomic absorption, and cyanide analyses, as indicated. 
Hexavalent chromium, nitrate, and fluoride analyses will 
follow the same requirements as cyanide. 

2.4.1.9 DuDlicate Sample Analysis 

At least one duplicate sample must be analyzed from each 
group of samples of a similar matrix type (i.e., water, 
soil) for each set of samples or for each 20 samples 
received, whichever is more frequent. Samples 
identified as field blanks cannot be used for duplicate 
sample analysis. If two analytical methods are used to 
obtain the reported values for the same element for a 
set of samples (i.e., ICP, atomic absorption), duplicate 
samples must be run by each method used. The RPD for 
each component is calculated using the following 
equation from the CLP methods in WA-87-K026. 

Where: 

RPD = Relative Percent Difference 
D1 = First Sample Value 
D2 = Second Sample Value (Duplicate) 
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The results of the duplicate sample analysis must be 
reported on Form VI (Appendix A). A control limit of 
- +20 percent for RPD will be used for sample values 
greater than five times the contract-required detection 
limit. A control limit of f- the contract-required 
detection limit will be used for sample values less than 
five times the contract-required detection limit (Table 
1-1) , and this control limit (5 contract-required 
detection limit) should be entered in the IIControl 
Limitt1 column on form VI. If one result is above the 
five-times contract-required detection limit level and 
the other is below, use the + contract-required 
detection limit criteria. If eitlirer sample value is 
less than the contract-required detection limit, the RPD 
is not calculated and is indicated as ltNC1t on Form VI. 

If the duplicate sample results are outside of the 
control limits, flag all of the data for samples 
received associated with that duplicate sample with an 
ti*tt on Forms I and V. In the instance where there is 
more than one duplicate sample per set, if one duplicate 
result is not within contract criteria, flag all of the 
samples of the same matrix in the set. Hexavalent 
chromium, nitrate, and fluoride will follow the same 
requirements as cyanide. 

2.4.1.10 G r a p h i t e  F u r n a c e  A t o m i c  A b s o r p t i o n  
SpectroDhotometrv OC Analyses 

Because of the nature of the graphite furnace atomic 
absorption technique, the special procedures summarized 
in Exhibit E of WA-87-KO26 will be required for 
quant itat ion. In general, a single-point method of 
addition or post=digestion spike at twice the method 
detection limit must be performed on every sample for 
arsenic and selenium. If the post-digestion spike 
recovery is not between 85 and 115 percent, the sample 
must be reanalyzed by the method of standard addition. 

All furnace analyses, except during full methods of 
standard addition, will require duplicate injections for 
which the average absorbance or ttconcentrationlt will be 
reported. All analyses must fall within the calibration 
range. The raw data package must contain absorbance or 
ttconcentrationtl values, the average value, and the 
relative standard deviation (RSD) or coefficient of 
variation (CV). For concentrations greater than the 
contract-required detection limit, the duplicate 
injection readings must agree within 20 percent RSD or 

00030:3 
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CV, or the sample must be rerun once. If the readings 
are still out, flag the value with an llM1l on Form I 
(Appendix A). 

2.4.1.11 Method of Standard Additions 

The method of standard additions (MSA) will be used for 
the analysis of EP toxicity extracts for metals and 
whenever a new sample matrix is being analyzed. 

The following procedures will be incorporated into MSA 
analyses : 

0 Data from MSA calculations must be within the 
linear range as determined by the calibration curve 
generated at the beginning of the analytical run. 

0 The sample and three spikes must be analyzed 
consecutively for MSA quantitation (the l1initiall1 
spike run data is specifically excluded from use in 
the MSA quantitation). Only single injections are 
required for MSA quantitation. 

Spikes should be prepared such that: 

- Spike 1 is approximately 50 percent of the 
sample absorbance; 

- Spike 2 is approximately 100 percent of the 
sample absorbance: and 

- Spike 3 is approximately 150 percent of the 
sample absorbance. 

The data for each MSA analysis should be clearly 
identified in the raw data documentation along with 
the slope, intercept, and correlation coefficient 
(r) for the least squares fit of the data and the 
results reported on Form VI11 (Appendix A). 
Reported values obtained by MSA are flagged on the 
data sheet (Form I, Appendix A) with the letter 
I1 s I1 

If the correlation coefficient (r) for a particular 
analysis is less than 0.995, the MSA analyses must 
be -repeated once. If the correlation coefficient 
is still ~0.995, the results on Form I must be 
flagged with 
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2.4.1.12 Laboratorv Control Sample (LCS) Analvsis 
(Performance Evaluation Samples) 

Aqueous laboratory QC samples must be analyzed for each 
analyte using the same sample preparation and analytical 
methods employed for the samples. 

The aqueous LCS solution must be obtained from U . S .  EPA 
(if unavailable, the U.S. EPA initial calibration 
verification solution may be used). The aqueous LCS 
must be prepared and analyzed with the samples for each 
of the procedures applied to each set of samples 
received. One aqueous LCS must be analyzed for every 20 
samples received or for each batch of samples digested, 
whichever is more frequent. Each data package must 
contain the results of all of the LCS analyses 
associated with eh samples on that set. For cyanide, 
the distilled mid-range calibration standard may be used 
as the aqueous LCS. An aqueous LCS is not required for 
mercury analysis. 

All aqueous LCS results will be reported on Form VI1 
(Appendix A) interims of true concentration and percent 
recovery as calculated by the following equation from 
the CLP method in WA-87-K026. 

Percent R = (Observed/True) x 100 

In the above equation, llobservedll is the measured 
concentration. If the percent recovery for the aqueous 
LCS falls outside of the control limits of 80 to 120 
percent, the analyses must be terminated, the problems 
corrected, and the previous samples associated with that 
LCS reanalyzed (i.e., previous 19 samples or the batch 
of samples from the set). 

Once a month, a solid LCS available from EMSL-LV must be 
prepared and analyzed using each of the procedures 
applied to the solid samples received. If this U.S. EPA 
solid LCS is unavailable, other U.S. EPA QC check 
samples or other certified materials may be used. 

The monthly results of the solid LCS samples should be 
reported on a duplicate Form VI1 (Appendix A) and 
submitted monthly to EMSL/Las Vegas and SMO on the 
fifteenth of every month. 
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If the percent recovery for the solid LCS sample is 
outside of the control limits established by U.S. EPA or 
other suppliers of the LCS, no further sample analyses 
may be done until the analytical problems are solved and 
satisfactory LCS results are obtained. 

2.4.2 Orsanic Oualitv Control 

The following sections summarize the QC requirements 
described in Exhibit E of WA-87-K236 for the analysis of 
HSL organic compounds by GC/MS and GC. Specifically, 
the following QC operations must be performed: 

0 Tuning and GC/MS mass calibration; 

0 Calibration of the GC/MS system; 

0 Continuing calibration of 

0 Preparation (method) blank analysis; 

0 Surrogate standard spike analysis; 

0 Matrix spike/matrix spike duplicate analysis 
(MS/MSD) ; and 

0 Pesticide and PCB QC requirements. 

2.4.2.1 Tunins and GC/MS Mass Calibration 

Prior to initiating any ongoing data collection, it is 
necessary to establish that a given GC/MS meets the 
standard mass spectral abundance criteria. This is 
accomplished through the analysis of DFTPP or BFB. 

Decafluorotriphenvlphosphine (DFTPP) - Each GC/MS system 
used for the analysis of semivolatile or pesticide HSL 
compounds must be hardware tuned to meet the abundance 
criteria listed in Table 2-1 for a 50 nanogram injection 
of DFTPP. DFTPP may be analyzed separately or as part 
of the calibration standard. The criteria must be 
demonstrated daily or for each 12-hour period, whichever 
is more frequent, before samples can be analyzed. DFTPP 
must be injected to meet this criterion. Background- 
subtraction should be straightforward and designed only 
to eliminate column bleed or instrument background ions. 
Background subtraction actions resulting in spectral 
distortions for the sole purpose of meeting the method 



Revision: 4 

-4 Date: 8\88 
14 of 34 

p 8 Q  Attachment: 2 

Page : 

DFTPP KEY IONS AND I O N  ABUNDANCZ C X I T E R I X  

MASS 

51 
68 

69 
7 0  
127 
197 
198 
199 
27 5 

3 6 5  

ION ABUNDANCZ C R I T E X I A  

30.0 - 60.0 percent of mass 198 
Less than 2.0 percent of mass 69 
Mass 69 relative abundance 
Less than 2.0 percent of mass 69 
40.0 - 6 0 . 0  percent of mass 198 
Less than 1.0 percent of mass 198 
Base peak, 100 percent relative abundance 
5.0 - 9.0 percent of mass 198 
10.0 - 30.0 percent of mass 198 
Greater. than 1.00 percent of mass b98 

441 . Present but less than mass 443 
442 Greater than 40 percent of mass 198 
443 17.0 - 2 3 . 0  percent of mass 442 

000307 
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specifications are contrary to the objectives of QA and 
are unacceptable. Instrument conditions must be 
consistent with those used in sample analysis. 

Bromofluorobenzene (BFBI - Each GC/MS system used for 
the analysis of volatile HSL compounds must be hardware 
tuned to meet the abundance criteria listed in Table 2-2 
for a maximum of a 50 nanogram injection of BFB. This 
criterion must be demonstrated daily or for each 12-hour 
time period, whichever is more frequent. Background 
subtraction should be straightforward and designed only 
to eliminate column bleed or instrument background ions. 
Background subtraction actions resulting in spectral 
distortions for the sole purpose of meeting the contract 
specifications are contrary to the objectives of QA and 
are unacceptable. 

Documentation of the mass calibration must be provided 
in the form of a bar graph plot and as a mass listing. 
The laboratory is required to complete a Form V 
(Appendix B) and mass calibration each time an 
analytical system is tuned. 

2.4.2.2 Calibration of the GC/MS System 

Prior to the analysis of samples and after tuning 
criteria have been met, the GC/MS system must initially 
be calibrated at a minimum of five concentrations to 
determine the linearity of response utilizing HSL 
compound standards. For GC/MS analysis, typical linear 
ranges of zero to 400 nanograms for base neutrals, zero 
to 1,000 nanograms for phenols, and zero to 1,000 
nanograms for volatiles. Once the system has been 
calibrated, the calibration must be verified each 12- 
hour time period for each GC/MS system. 

Volatile HSL Compounds - Initial calibration of volatile 
HSL compounds is required at 20, 50, 100, 150, and 200 
ug/l. Surrogate and internal standards shall be used 
with each of the calibration standards. Utilizing the 
analytical protocol specified in Exhibit D of WA-87- 
K236, will result in 100 to 1,000 total nanograms 
analyzed. If an analyte saturates at the 200 ug/l 
concentration level, and the GC/MS system is calibrated 
to achieve a detection sensitivity of no less tan 5 
ug/l, the laboratory must document it on Form VI 
(Appendix B) and proceed with a four-point initial 
calibration for that specific analyte. Secondary ion 
quantitation is only allowed when there are sample Table 
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TABLE 2-2 
BF9 KEY I O N S  AND ION ABUNDANCS CXTEIZIA 

MASS ION ABUNDANCZ C R I T E M A  

50 . 15.0 to 40.0 percent of the base peak 
75 30.0 to 60.0 percent of the base peak 
95 Base peak, LO O  percent relative abundance 
96 5.0 to 9.0 percent of the base peak 
173 Less than 2.00 percent of mass 174 
174 Greater than 50.0 percent of the base peak 
175 5 . 0  to 9.0 percent of mass 174 
176 Greater than 95.0 percent but less than 

101.0 percent of mass 174 
177 5.0 to 9.0 percent of mas's 176 

000:~09 
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interferences with the primary ion. Analyze all method 
blanks and standards under the same condition as the 
samples. 

Acid and Base-Neutral HSL ComDounds - Initial 
calibration of semivolatile HSL compounds is required at 
20, 50, 80, 120, and 160 total nanograms. If an analyte 
saturates at the 160 total nanogram concentration level 
and the GC/MS system is calibrated to achieve a 
detection sensitivity of no less than the contract- 
required detection limit, the laboratory must document 
in on Form VI (Appendix B) and in the case narrative and 
proceed with a four-point initial calibration for the 
specific analyte. The use of a secondary ion for 
quantification is only allowed when there are sample 
interferences with the primary ion. Nine compounds, 
benzoic acid, 2,4-dinitrophenol, 2,4,5-trichlorophenol, 
2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 4- 
nitrophenol, 4,6-dinitiro-2-methylphenol, and 
pentachlorophenol will only require a four-pound initial 
calibration at 50, 80, 120, and 160 total nanograms 
since detection at less that 50 nanograms per injection 
is difficult. 

Analyze each calibration standard and tabulate the area 
or the primary characteristic ion against concentration 
for each compound including all contract-required 
surrogate compounds. The relative retention times of 
each compound in each calibration run should agree 
within 0.06 relative retention time unites. Late 
eluting compounds usually will have much better 
agreement. 

Response Factor (RFI  Calculations - Using Tables 9-2 and 
9-3, calculate the RF for each compound at each 
concentration level using the following equation from 
the CLP method in WA-87-K236. 
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RF = 

Where: 

A, = area of the characteristic ion for the 
compound to be measured 

Ais = area of the characteristic ion for the 
specific internal standard 

Cis = concentration of the internal standard (ng/ul) 

c, = concentration of the compound to be measured 
(ng/ul) 

Using the RF from the initial calibration, calculate the 
percent relative standard deviation for compounds 
labeled as calibration check compounds on Form VI 
(Appendix B) using the following equation from the CLP 
method in WA-87-K236. 

Percent RSD = - SD x 100 
X 

Where: 

SD = standard deviation of initial five response factors 
(per compound) 

x = mean of initial give response factors (per 
compound) 

The percent relative standard deviations for each 
individual calibration check compound must be less than 
30 percent. This criteria must be met for the initial 
calibration to be valid. Report results are on Form VI 
(Appendix B) . 
A system performance check must be performed to check 
that minimum average response factors are met before the 
calibration curve is used. 

For volatiles, the five system performance check 
compounds (SPCCs) are chloromethane, 1,l-dichloroethane, 
bromoform, 1,1,2,2-tetrachloroethane, and chlorobenzene. 
The minimum acceptable average response factor for these 
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compounds is 0.300; 0.250 for bromoform. These 
compounds typically have RFs of 0.4 to 0.6 and are used 
to check compound instability and degradation caused by 
contaminated lines or active sites in the system. 

For semivolatiles, the SPCCs are N-nitroso-di-n- 
propylamine, hexachlorocyclopentadiene, 2,4- 
dinitrophenol, and 4-nitrophenol. The minimum 
acceptable average RF for these compounds is 0.050. 
These compounds (SPCCs) typically have very long RFs 
(0.1 to 0.2) and tend to decrease in response as the 
chromatographic system begins to deteriorate or the 
standard material begins to deteriorate. Thee compounds 
are usually the first to show poor performance. 
Therefore, they must meet the minimum requirement when 
the system is calibrated. Report SPCC results on Form 
VI (Appendix B). 

The initial calibration is valid only after both the 
percent relative standard deviation for calibration 
check compounds (CCC) and the minimum average RF for 
SPCC have been met. Only after both criteria are met 
can sample analysis begin. 

2.4.2.3 Continuina Calibration of the GC/MS System 

System Performance Check - A calibration standard(s) 
containing all volatile or semivolatile HSL compounds, 
including all required surrogates, must be performed 
each 12 hours during analysis. Compare the RF data from 
the standard each 12 hours with the mean RF from the 
initial calibration for a specific instrument. A system 
performance check must be made each 12 hours. If the 
SPCC criteria are met, a comparison of RF is made for 
all compounds. This is the same check that is applied 
during the initial calibration (Form VI, Appendix B). 
If the minimum SPCC RF are not met, the system must be 
evaluated and corrective action must be taken before 
sample analysis begins. 

The minimum RF for volatile SPCC is 0.300 (0.250 for 
bromof orm) . 
The minimum RF for semivolatile SPCC is 0.050. 

Report results on From VI1 (Appendix B). 
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Calibration Check - After the system performance check 
is met, calibration check compounds listed on Form VI1 
(Appendix B) are used to check the validity of the 
initial calibration. Calculate the percent difference 
using the following equation from the CLP method in WA- 
87-K236. 

RFI - RFc 
Percent Difference = x 100 

RFI 
Where: 

RFI = average RF from initial calibration 

RFc = RF from current verification check standard. 

If the percent difference for any compound is greater 
than 20, the laboratory should consider this a warning 
limit. If the percent difference for each CCC is less 
than 25 percent, the initial calibration is assumed to 
be valid. If the criteria are not met (greater than 25 
percent difference) for any one calibration-check 
compound, corrective action must be taken. Problems 
similar to those listed under SPCC could affect his 
criteria. If no source of the problem can be determined 
after corrective action has been taken, a new initial 
five-point calibration must be generated. This criteria 
must be met before sample analysis begins. 

Concentration Levels for Continuins Calibration - The 
concentration for each volatile HSL compound in the 
continuing calibration standard(s) is 5 0  up/l. 

The concentration for each semivolatile HSL compound in 
the continuing calibration standard(s) is 50 total 
nanograms. Nine compounds, benzoic acid, 2 , 4 -  
dinitrophenol, 2,4,5-trichlorophenol, 2-nitroaniline, 3- 
nitroaniline, 4-nitroaniline, 4-nitrophenol, 4,6- 
dinitr0-2-methylpheno1, and pentachlorophenol will be 
analyzed at 80 total nanograms of each compound 
injected. 

2.4.2.4 Preparation (Method) Blank Analysis 

A method blank is a volume of deionized, distilled 
laboratory water for water samples, or a purified solid 
matrix (sodium sulfate) for soil/sediment samples 
carried through the entire analytical scheme 
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(extraction, concentration, and analysis). The method 
blank volume or weight must be approximately equal to 
the sample volumes or sample weights being processed. 
The method blank analysis must be performed at the 
following frequency: 

For the analysis of volatile HSL compounds, a 
method blank analysis must be performed every 12 
hours, once pe: sample set, or with every 20 
samples of similar concentration and/or sample 
matrix, whichever is more frequent, on each GC/MS 
system used to analyze samples. 

For the analysis of semivolatile or pesticide HSL 
compounds, a method blank analysis must be 
performed once each sample set, with every 20 
samples of similar concentration and/or sample 
matrix or whenever samples are extracted by the 
same procedure (separatory funnel or continuous 
extraction), whichever is more frequent. The 
method blank associated with a specific set or 
group of samples must be analyzed on each GC/MS or 
GC system used to analyze that specific group or 
set of samples. 

It is the laboratory's responsibility 'to minimize 
method interference caused by contaminants in 
solvents, reagents, glassware, and other sample 
processing hardware that lead to discrete artifacts 
and/or elevated baselines in gas chromatographs. 

For the purposes of this protocol, an acceptable 
laboratory method blank should meet the following 
criteria: 

- A method blank for volatile analysis must 
contain to greater than five times the 
contract-required detection limit (Table 1-2) 
of common laboratory solvents (common 
laboratory solvents are: methylene chloride, 
acetone, and toluene). 

- A method blank for semivolatile analysis must 
contain no greater than five times the 
contract-required detection limit (Table 1-2) 

. of common phthalate esters. 
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- For all other HSL compounds not listed above, 
the method blank must contain less than the 
contract-required detection limit of any 
single HSL compound. 

If a laboratory method blank exceeds criteria, the 
laboratory must consider the analytical system out of 
control. The source of the contamination investigated 
and appropriate corrective measures must be taken and 
documented before further sample analysis proceeds. All 
samples processed with a method blank that is out of 
control (i.e., contaminated) must be re-extracted/re- 
purged and reanalyzed. Method blank results are to be 
reported on Form I, Appendix A for Form I and Form IV in 
Appendix B. 

2.4.2.5 Surrosate Standard Spike Analysis 

Surrogate standard determinations are performed on all 
samples and blanks. All samples and blanks are 
fortified with surrogate spiking compounds before 
purging or extraction in order to monitor preparation 
and analysis of samples. 

Each sample (including matrix spike and matrix spike 
duplicate) and blank are spiked with surrogate compounds 
prior to purging or extraction. The surrogate spiking 
compounds shown on Form I1 (Appendix B) are used to 
fortify each sample or blank with the proper 
concentrations. Performance-based criteria are 
generated from laboratory results. Therefore, 
deviations from spiking protocol will not be permitted. 

Surrogate spike recovery must be evaluated for 
acceptance by determining whether or not the 
concentration (measured as percent recovery) falls 
inside the contract-required recovery limits presented 
on Form I1 (Appendix B). 

Method Blank Surrosate Spike Recovery - The laboratory 
must take corrective action if any one of the following 
conditions exist: 

0 Recovery of any one surrogate compound in the 
volatile fraction is outside the required surrogate 
spike recovery limits; and 
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0 Recovery of any one surrogate compound in either 
the base-neutral or acid fraction is outside 
surrogate spike recovery limits. 

Corrective action will include the following: 

0 Check calculations so there ar no errors: check 
internal standard and surrogate spiking solutions 
for degradation, contamination, etc.: also, check 
instrument performance. 

0 Recalculate or re-inject/re-purge the blank or 
extract if the above corrective actions fail to 
solve the problem. 

0 Re-extract and reanalyze the blank. 

SamDle Surroaate Spike Recovery - The laboratory must 
take corrective action if any of the following 
conditions exist: 

0 Recovery of any one surrogate compound in volatile 
fraction is outside the contract surrogate spike 
recovery limits: 

0 Recovery of any one surrogate compound in either 
base-neutral or acid fraction is below 10 percent; 
or 

0 Recoveries of two surrogate compounds in either 
acid or base neutral fractions are outside 
surrogate spike recovery limits. 

Corrective action will include the following: 

0 Check calculations so there are no errors; check 
internal standard and surrogate spiking solutions 
for degradation, contamination, etc.: and check 
instrument performance. 

0 Recalculate or reanalyze the sample or extract if 
the above corrective action fails to solve the 
problem. 

0 Re-extract and reanalyze the sample if none of the 
above present a problem. 
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2.4.2.6 Matrix Spike/Matrix SDike Duplicate Analysis 
(MS /MSD 1 

In order to evaluate the matrix effect of the sample 
upon the analytical methodology, the compounds listed on 
Form I11 (Appendix B) are designated to be used for 
matrix spike and matrix spike duplicate analysis. These 
compounds are subject to change depending upon 
availability and suitability for use as matrix spikes. 

An MS/MSD must be performed once for every sample set or 
with every 20 samples of similar sample matrix, 
whichever is greater. The analytical protocols require 
that a uniform amount of matrix spiking solution be 
added to the sample aliquots prior to extraction. 
Samples requiring dilutions and chosen as the matrix 
spike/matrix duplicate samples, must be analyzed at the 
same dilution as the original unspiked sample. 

Matrix Spike Percent Recoverv - Individual component 
recoveries of the matrix spike are calculated using the 
following equation from the CLP method in WA-87-K236: 

SSR - SR 
SA 

Matrix Spike Percent Recovery = x 100 

Where: 

SSR = spike sample results 
SR = sample result 
SA = spike added from spiking mix 

Relative Percent Difference (RPD) - The relative percent 
difference for each component is calculated using the 
following equation from the CLP method in WA-87-K236: 

Where: 

D1 = first sample value 
D2 = second sample value (duplicate) 
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The results for the nonspiked HSL compounds in the 
matrix spike and matrix spike duplicate will be reported 
on Form I (Appendix B). The percent recovery and 
relative percent difference results will be reported on 
Form I11 (Appendix B ) .  

2.4.2.7 Pesticides and PCB OC Reuuirements 

The following minimum QC requirements must be met for 
validation of pesticide and PCB analytical results: 

0 Preparation (method) blanks must be performed as 
described in Section 2.4.2.4. 

0 Matrix spike/matrix spike duplicate analyses must 
be performed as described in Section 2.4.2.6. 

0 Spike all standards, samples, blanks, matrix spike, 
and matrix spike duplicate samples with 
dibutylchlorendate as described in Section 2.4.2.5. 

0 Before performing any sample analyses, the 
laboratory is required to determine the retention 
time window for each pesticide/PCB compound listed 
in Table 402 and the surrogate spike compound 
dibutylchlorendate. These retention time windows 
are used to make tentative identification of 
pesticides/PCBs during sample analysis. The 
following procedure is used to establish retention 
time windows: 

- Prior to establishing retention time windows, 
the GC operating conditions (oven temperature 
and flow rate) must be adjusted such that 
4,4'-DDT has a retention time of >12 minutes 
on packed GC columns. 

- Make three injections of all single-component 
pesticide mixtures, multiresponse pesticides, 
and PCBs throughout the course of a 24-hour 
period. 
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- Verify the retention time shift for 
dibutylchlorendate in each standard. The 
retention time shift between the initial and 
subsequent standards must be less than a two 
percent difference for packed columns (less 
than 0.3 percent for capillary column). If 
this criterion is not met, continue injecting 
replicate standards to meet criteria. 

- Calculate the standard deviation of the three 
absolute retention times for each single- 
component pesticide. For mu 1 ti response 
pesticides or PCBs, choose one major peak from 
the envelope and calculate the standard 
deviation of the three retention times for 
that peak. 

- Plus or minus three times the standard 
deviation of the absolute retention times for 
each pesticide/PCB will be used to define the 
retention time window; however, the experience 
of the analyst should weight heavily on the 
interpretation of chromatograms. For 
multiresponse pesticide/ PCBs, the analyst 
should utilize the retention time window, but 
should primarily rely on pattern recognition. 

- In those cases where the standard deviation 
for a particular pesticide/PCB is zero, the 
laboratory may substitute the standard 
deviation of a close eluting, similar compound 
to develop a valid retention time window. 

- The laboratory must calculate retention time 
windows for each pesticide/PCB on each GC 
column used at the beginning of the program 
and whenever a nw GC column is installed. The 
data must be retained by the laboratory and 
made available during any on-site laboratory 
evaluation. 

- Report results on Form IX (Appendix B). 

0 The external standard quantification procedure must 
be used to quantitate all pesticides and PCBs. 
Prior to performing any sample analyses, the 
laboratory must demonstrate the linear response 
range for .each pesticide and PCB by the following 
procedures: 
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- Prepare calibration standards at a minimum of 
three concentration levels for each parameter 
of interest by adding volumes of one or more 
stock standards to a volumetric flask and 
diluting to volume with hexane. One of the 
external standards should be at a 
concentration near, but above, the MDL and the 
other concentrations should correspond to the 
expected range of concentrations found in real 
samples or should define the working range of 
the detector. 

- Using injections of two to five microliters of 
each calibration standard, tabulate peak 
height or area responses against the mass 
injected. The results can be used to prepare 
a calibration curve for each compound. 

- The three-point calibration should be done on 
each quantitation column and each instrument 
at the beginning of the project and each time 
a new column is installed. The data must be 
retained by the laboratory and made available 
for inspection during on-site evaluations. 

0 Prior to sample analysis, perform an evaluation 
check for linearity by the following procedure: 

- Prepare Evaluation Standards A, B, and C 
( a l d r i n ,  e n d r i n ,  4 , 4 ’ - D D T ,  a n d  
dibutylchlorendate) at the three concentration 
levels described in Exhibit D of WA-87-K236. 

- Analyze the three evaluation standards 
sequentially at the beginning of each 72-hour 
period and calculate the calibration factor 
for each compound in evaluation standards 
using the following equation from the CLP 
method in WA-87-K236: 

Calibration Factor = Total Areas of Peak 
Mass Injected (in nanograms) 

- Using the calibration factors, calculate the 
. percent relative standard deviation for each 

compound at the three concentration levels 
using the following equation: 
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Percent RSD = SD x 100 
X 

Where: 

SD = the standard deviation 
x = the mean of the three calibration factors 

for the compound of interest 

The percent relative standard deviation for 
aldrin, endrin, and dibutylchlorendate must be 
- < 10 percent. The 10 percent RSD linearity 
criteria pertain only to columns being used 
for pesticide/PCB quantitation. If a column 
is used only for surrogate quantitation, the 
10 percent RSD is only required for 
dibutylchlorendate. 

Report results on Form VI11 (Appendix B). 

0 From the analysis of the Evaluation B standard 
described above, determine the percent breakdown 
for 4,4'-DDT and endrin by the following equations 
from the CLP method in WA-87-K236: 

% Breakdown 
for 4,4'-DDT =Total DDT Dearadation Peak Area (DDE+DDD) 100 

Total DDT Peak Area (DDT+DDE+DDD) 

Percent Breakdown for Endrin = 

Total Endrin Dearadation Peak Areas (Endrin Aldehvde+Endrin Ketone) 
Total Endrin Peak Area (Endrin+Endrin Aldehyde+Endrin Ketone) 

The percent breakdown for endrin or 4,4'-DDT must 
not exceed 20 percent, or corrective action must be 
taken before analysis continues. Evaluate endrin 
and 4,4'-DDT breakdown each time the Evaluation B 
standard is analyzed (Table 2-3). Report the 
percent endrin and 4,4-DDT breakdown results on 
Form VI11 (Appendix B). 

0 Prepare individual standard mixtures A and B 
containing all of the single-component pesticides. 
The single-component pesticides are divided into 
two groups to prevent overlap of compounds during 
packed GC column analysis. 
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Analyze individual standard mixture A and B and all 
multiresponse pesticide/PCBs at the beginning of 
each 72-hour period (Table 2-3) and analyze 
individual standard mixture A or B intermittently 
throughout the analysis and whenever sample 
analysis is completed. 

Calculate 
component 
A and B. 
following 
K236: 

the calibration factor for each single 
compound in individual standard mixtures 
Calculate the percent difference by the 
equation from the CLP method in WA-87- 

x 100 R1 - R2 
R1 

Percent Difference = 

Where : 

R1 = calibration factor from first analysis 
R2 = Calibration factor from second analysis 

The percent difference between calibration factors 
for each single-component compound must not exceed 
15 percent for a quantitation run nor exceed 20 
percent for a confirmation run during the 12-hour 
period. If the above criteria are exceeded, the 
affected samples have to be reanalyzed. Report 
results on Form IX (Appendix B). 

000322 



6 .  
7. 

9. 
10 . 

a.  

Revision: 4 

Date: 8 / 8 8  
Page: 30 of 34 

6 1 8 0  * .  - Attachment: 2 

TABLE 2 - 3  
PESTICIDE AND PC3 

72-%OUR ANUYTICAL SEQUENCE 

1. Evaluation Standard Mix A 
2. Evaluation Standard Xix 9 
3. Zvaluation Standard Mix C 
4. individual Standard Mix A(a)  
5. Individual Standard Mix A(a) 

Toxaphene 
Aroclors 1016/1260 
Aroclor 1221(b) 
Aroclor 1232 (b) 
Aroclor 1242 

11. 
e 12. 

13. 
14. 
15. 
16. 
17. 

18. 
19 . 
20. 
21. 
22. 

2 3 .  

Aroclor 1248 
Aroclor 1254 
5 Sam?l@S 
Svaluation Standard Mix 3 
5 samples 
In~ividual Standard Mix A or B 
5 samgles 

Evaluation Standard Mix 3 
5 samples 
Individual Standard M i x  A and B (whichever n o t  run in Step 16) 
5 samDles 
Repeat the above sequence starting with Evaluation Standard Mix B 
(Step 14 above) 
Pesticide/?CS analysis sequence must end with Individual 
Standard Mix A or B regardless of the number of samples 
analyzed 

(a)These standards may be combined into one mixture. 
(b)Aroclors 1221 and 1232 must be analyzed once every 30 days on 

each instrument and each calumn. Copies of these chromato- 
grams must be submitted with the results for each sample s2t 
for all instruments and columns used to quantitate saxuoles in 
that set. 
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0 The retention time shift for dibutylchlorendate 
must be evaluated after the analysis of each 
sample. The retention time shift may not exceed a 
two percent difference for packed GC columns 
between the initial standard analysis and any 
sample analyzed during the 72-hour period. 

Calculate the retention time shift using the 
following equation from the CLP method in WA-87- 
K236: 

RTI - RTs 
Percent Difference = x 100 

RTI 

Where: 

RTI = a b s o l u t e  r e t e n t i o n  t i m e  o f  
dibutylchlorendate in the initial 
standard (Evaluation Standard Mix A) 

RTs = a b s o l u t e  r e t e n t i o n  t i m e  o f  
dibutylchlorendate in the sample. 

Report the retention time shift for all standards, 
blanks, and samples on Form VI11 (Appendix B). 

0 All pesticides or PCBs tentatively identified 
during the primary analysis must be confirmed by 
analysis on the second GC column. All of the QC 
requirements described above apply except that only 
standards for the compounds to be confirmed are 
analyzed. 

2.4.3 Radiolosical Laboratory Analysis Oualitv Control 

The radiological analysis laboratory QC will provide 
that the required analysis, QC sample checks, and 
verification of the results are performed and that the 
acceptability of the results is known and verifiable. 
Any deficiencies in the testing program will be 
identified so proper corrective action can be taken. A 
more detailed discussion of radiological QC requirements 
is included in the IT/RSL Radioanalytical Methodolosv 
and Procedures Manual and the IT/RSL OA Manual. 
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2.4.3.1 DuDlicate SamDle Analysis 

One duplicate sample will be run for every 10 to 15 
samples. The results of these analyses will be used to 
determine the percent relative standard deviation 
(percent RDS), which will be recorded on radiological 
analysis quality control forms (e.g., control charts) 
for the parameters being tested. If the results of the 
percent relative standard deviation re excessive (i.e., 
outside the control limits) for the materials analyzed 
and method used, the samples will be reanalyzed. 

2.4.3.2 Matrix Spike Analysis 

One sample out of ever 10 to 15 will be spiked prior to 
analysis with the parameters of interest to determine 
the percent bias. 

The percent bias will be recorded on radiological 
analysis QC forms (e.g., control charts). If the 
results of the percent bias determinations fall outside 
appropriate values (i.e., control limits) for the 
material analyzed and method used, the samples will be 
reanalyzed and the valves recorded. 

2.4.3.3 Method and Field Blank Analyses 

At least one method blank for each group of samples will 
be analyzed for the pertinent radiological parameters. 
The method blanks will consist of a distilled or 
deionized water sample. 

Field blanks will be analyzed to monitor for possible 
sample contamination during storage and shipment. Field 
blanks will be prepared by filling two sample containers 
with distilled water and shipping the blanks to the lab 
with the sample bottles. The field blanks accompany the 
sample bottles through collection and shipment to the 
laboratory and are stored with the samples. If the 
field blanks indicate possible contamination of the 
samples, the laboratory manager and site manager will be 
notified immediately and, depending upon the nature and 
extent of the contamination, the sample results may be 
corrected for the field blank concentration or the 
sources resampled. Results of method and field blank 
analyses will be filed with the corresponding sample 
analytical data. 

q 
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2.5 Field Oualitv Control 

Field activities are the responsibility of the site 
manager. prior to initiating field work, the site 
manager will discuss the scope of work, contractual and 
regulatory requirements, and applicable QA/QC procedures 
with assigned personnel. At the request of the site 
manager, this may be done by the QA officer or senior 
members of the project staff. 

Once in the field, field personnel are responsible for 
all daily QC activities. Included in this 
responsibility will be the supervision of 
subcontractors. 

2.5.1 Performance Documentation 

To provide evidence of satisfactory work performance and 
the basis for subsequent activities and information 
transmitted external to WMCO, the results of field 
investigations and sampling will be completely 
documented. Whenever possible, information will be 
recorded on a standardized form. Documentation will 
include the project log book, test and survey data 
forms, monitoring/sampling equipment installation 
records, photographs, and field collection and sampling 
custody forms. 

Members of the project staff working in field operations 
will keep a project log book. Each page of the project 
log will be signed by the person preparing the log. 
Items to be included in the daily log, as appropriate, 
are: 

0 Field activity subject; 
0 General work activity; 
0 Unusual events: 
0 Changes to plans and specifications; 
0 Subcontractor progress or problems; 
0 Weather conditions; and 
0 Personnel on site. 

The Project Logbook will be reviewed on a weekly basis 
by the task manager. After review of the logbook, 
copies should be routed to other members of the sampling 
team as needed. 
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2.5.2 Verification of Data Reduction 

The numerical reduction of field data will be formally 
checked. Checking will be performed prior to the 
presentation of results. If it becomes necessary to 
present or use unchecked results, transmittals or 
subsequent calculations will be marked l1preliminaryg1 
until such time that the results are checked and 
determined to be correct. 

All data reduction and resulting tables and graphs will 
be checked. This includes computer input, if reduction 
is performed by computer. Data sheets will be complete, 
with all requested information addressed. 

The verification of field data reduction is the 
responsibility of project personnel. 
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ATTACHMENT 3 

PREW3NTIVE MAINTENANCE 

Preventive maintenance is an organized program of 
actions (such as equipment cleaning, lubricating, 
reconditioning, adjustment, and/or testing) taken to 
maintain proper instrument and equipment performance and 
to prevent instruments and equipment from failing during 
use. An adequate preventive maintenance program 

preventive maintenance program considers the following: 
increases reliability of a measurement system. A 

0 Instruments, equipment, and parts thereof that 
are subject to wear, deterioration, or other 
change in operational characteristics without 
periodic maintenance; 

0 Spare parts that should be available within 
the laboratory to minimize downtime; and 

0 Frequency that maintenance is required. 

The implementation of a preventive maintenance program 
is dependent upon the specific instruments and equipment 
used within a laboratory or a field program; therefore, 
this section does not designate specific practices for 
instruments and equipment. The laboratories and field 
program will maintain a preventive maintenance program 
which meets the guidelines presented in this section. 

Within a laboratory, the laboratory manager is 
responsible for preparation and documentation of the 
program. Group leaders shall implement the program and 
the QC Coordinator shall review implementation to verify 
compliance. The appropriate task leader, as part of the 
field program, is responsible for preparation, 
implementation, and documentation of the program within 
his task. 

The preventive maintenance program shall include the 
following: 

0 . A listing of the instruments and equipment 
that are included in the program; 
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0 The frequency of maintenance considering 
manufuacturer's recommendations and/or 
previous experience with equipment. The 
listing and maintenance frequency should be 
provided on a schedule. Frequency should be 
stated in terms of monthly, quarterly, etc.; 

0 For each instrument in the program, provide: 

- A list of spare parts maintained by the 
laboratory or field program; 

External service contracts: and - 
- Items to be checked and/or serviced 

during maintenance and directions for 
performing maintenance (if external 
service is not provided or if not stated 
in manufacturer's instrument manuals). 

Preventive maintenance should be documented as discussed 
below and the records stored in accordance with Section 
12.1 of the IT Analytical Services OA Manual and Site 
Procedure FMPC 407. The master schedule should be kept 
at the beginning of the maintenance records. Behind the 
schedule, a separate file should be maintained for each 
instrument. The instrument file should include: 

0 Spare parts list; 

0 External service contracts; 

0 Checklist of items to be serviced and 
directions for maintenance or manufacturer's 
instrument manuals; and 

0 Record of periodic maintenance. 

The record of maintenance is documented in ink in bound 
notebooks which are kept with the corresponding 
laboratory instrument or on site with the field program. 
Attachment 4 lists laboratory and field equipment and 
their related preventive maintenance programs. 
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ATTACHMENT 4 

4 . 0  EOUIPMENT CALIBRATION/MAINTENANCE 

Measuring and test equipment used in the field and 
laboratory shall be controlled by a formal calibration 
program (e.g., Site Procedure FMPC-407, Section 6.1 of 
the IT Analytical Senrices OA Manual, Section 7 of the 
IT/RSL OA Manual, and in Laboratory-Specific Attachments 
for the Mixed Waste, Middlebrook Pike, and Geotechnical 
Laboratories). The program shall provide equipment of 
the proper type, range, accuracy, and precision to 
provide data that are compatible with the specified 
requirements and desired results. Calibration of 
measuring and test equipment may be performed internally 
using in-house reference standards traceable to the 
National Bureau of Standards (NBS) or some other 
nationally reliable recognized standard, or externally 
by agencies or manufacturers. 

4.1 Responsibilities 

The responsibility for the calibration of laboratory 
equipment rests with the applicable laboratory manager. 
The task manager is responsible for the calibration of 
field equipment and for field equipment provided by 
subcontractors. 

4.2 Calibration Procedures 

Documented and approved procedures shall be used for 
calibrating measuring and test equipment. Whenever 
possible, widely accepted procedures (such as those 
published by ASTM or EPA) or procedures provided by 
manufacturers in equipment manuals shall be adopted. 
Procedures for laboratory measuring and test equipment 
routinely calibrated are discussed in the IT Analytical 
Services OA Manual and IT/RSL OA Manual, IT/RSL 
Radioanalytical Methodoloav and OA Procedures Manual, 
and in the Laboratory-Specific Attachments for the Mixed 
Waste, Middlebrook Pike, and Geotechnical Laboratories. 
Procedures for the calibration of major equipment that 
may be used for this project are presented in Tables 1 
through 3 .  
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Calibrated equipment shall be uniquely identified by 
using either the manufacturer's serial number, a 
calibration system (FMPC-407 and Section 5.5.7 of the IT 
Engineering Services QA Manual for laboratory equipment) 

calibration sticker will be attached to the appropriate 
equipment, or a record noted in the calibration log so 
that project personnel can recognize the most recent 
date of calibration and/or when the next calibration is 
due. 

identification number, or other identifier(s). A 

It is the responsibility of all personnel to check 
calibration status prior to using the equipment. 

Measuring and test equipment shall be calibrated at 
prescribed intervals and/or as part of operational use. 
Frequency shall be based on the type of equipment, 
inherent stab i 1 i ty , manufacturer ' s recommendations, 
values given in national standards, intended use, and 
experience (Tables 1 through 3 ) .  Equipment shall be 
calibrated, whenever possible, using reference standards 
having known relationships to nationally recognized 
standards (e.g., NBS) or accepted values of natural 
physical constants. If national standards do no exist, 
the basis for calibration shall be documented. 

Reference standards (physical, radiological, and 
chemical) shall be used only for calibration. Physical 
standards shall be stored separately from working 
measuring and test equipment. Equipment that fails 
calibration or becomes inoperable during use shall be 
removed from service and segregated to prevent 
inadvertent use, or shall be tagged to indicate it is 
out of calibration. Such equipment shall be repaired 
and satisfactorily recalibrated to the satisfaction of 
the laboratory manager or site manager, as applicable. 
Equipment that cannot be repaired shall be replaced. 

Records shall be prepared and maintained for each piece 
of calibrated measuring and test equipment to indicate 
that established calibration procedures have been 
followed. Records for equipment controlled by the IT 
calibration system (Section 6.0 of the IT Analytical 
Services OA Manual, Section RS12.0 of the IT/RSL OA 
Manual, and Mixed Waste, Middlebrook Pike, and 
Geotechnical Laboratory-Specific Attachments) shall be 
maintained by the appropriate I T  laboratory. 
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TABLZ 4-2 

GEOTECSNICAL LABORATORY EQUI?.ENT 
CALIBRATION PROCZDURESd 

FEED MATERIALS P2ODUCTION CDITER 
FERNALDI OHIO 

. Balance 
Oven 
No. 200 Sieve 
Thermometer 
Timing Device 
Pressure Transducer 
Caliper 
Liquid Limit Device 
Hydrometer 
Pycnometer 
Consolidometer 
Extensometer 
Proving Ring  

Machine 
Field Vane Shear 

. Unconfined Compression 

PROCEDURE 

Section 5.1 
Section 5.3 
Section 5.7 

. Section 5.2 
Section 5.5 
Section 5.21 
Section 5.9 
Section 5.4 
Section 5.6 
Section 5.20 
Section 5.11 
Section 5.10 
Section 5.12 
Section 5.14 

Section 4.13 

~ O U r n C Y  

3 Months 
3 Months 
6 Months 
1 Year 
1 Year 
6 Months 
6 Months 
6 Months 
1 Year 
1 Yeat 
1 Year 
1 Year 
1 Year 
1 Year 
b 

"Manuals of Practice associated with the IT Engineering 

b r i o r  to use on project. 

Services Quality Assurance Manual. 

000337 
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ATTACHMENT 5 

5 . 0  DOCUMENT CONTROL 

Change from original documents, procedures, and 
specifications must be expected. Change does not imply 
a nonconformance with the work, but simply means that 
original plans must be altered because of information or 
events that occur during the work. 

Change must be documented, evaluated, and reported as 
necessary. It is necessary to manage change so that the 
actual course of the project, not the original plan, can 
be demonstrated and justified. Changes must be 
documented so that the actual course of work is known 
and the effect of the change upon the course of work can 
be evaluated. 

The effect of the change on the project should be 
evaluated by the task manager, task leader, OS&H (if 
safety or health related) and QA (if quality related) 
prior to implementation. Review and written approval 
for changes which affect the project activities should 
be provided by the task manager. Following the review 
and approval process, notification and training of the 
change should be made to appropriate personnel and 
affected documents revised as necessary to reflect the 
work as actually performed. 

Project documents and drawings as discussed below must 
be reviewed, approved, distributed, and revised as 
necessary. This control will provide approved, up-to- 
date information and drawings. 

5.1 Review and Amroval of Documents and Drawinas 

Before use, the following documents and drawings must be 
reviewed an approved by the personnel identified: 

0 Quality Assurance Plan - WMCO QA Officer - WMCO Task Manager 
0 Project-specific documents (such as work plans 

. or sampling protocols) 
- WMCO QA Officer - WMCO Task Manager 



Revision: 4 
Attachment: 5 
Date: 8/88 
Page: 2 of 3 

0 Drawings - WMCO QA Officer (if appropriate) - WMCO Task Manager 
Approval of the above documents and drawings shall be 
denoted by a signature and date which indicates the 
above approval. 

5.2 Distribution 

Documents and drawings will be distributed to all K-65 
sampling team personnel Figure 9.2. When a document or 
drawing is no longer needed, it shall be destroyed or 
returned to Impact Assessment. The Task Manager shall 
control distribution of all documents and drawings. 

5.3 Revision of Documents and Drawinqs 

Whenever the K-65 Implementation Plan is revised, review 
and approval of the revision shall be in accordance with 
the requirements of the original document or drawing. 

Revisions shall be issued to all holders of the original 
document or drawing. Each copyholder will sign a 
revision receipt verifying that the revision has been 
received and properly placed in the document. The 
receipt will be returned to Impact Assessment. 

Revisions to documents shall, as a minimum, be denoted 
by including the consecutive revision number and 
revision date on the document title page, revised 
signature page, and each page that has been revised. 
Revisions to design drawings shall, as a minimum, be 
denoted by including the consecutive revision number and 
revision date in the appropriate block on the drawing 
and revised signature block. 

5 . 4  Document Status 

To prevent the inadvertent use of obsolete or superseded 
project-related information, all members of the project 
team are responsible for reporting changed documents an 
drawing status to the Task Manager. In turn, the Task 
Manager (or designee) shall notify affected personnel of 
the resulting status change in the project documents and 
drawings. 

To purge outdated material from use, notification of 
personnel by the Task Manger (or designee) should be in 
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writing and should indicate the means for removal from 
use. In general, drawings and other documents shall be 
marked 88void8g. The Task Manager may request that 
obsolete copies by destroyed. The Task Manager will 
decide if one copy of a voided document or drawing be 
maintained for record purposes. This copy will have the 
reasons for and date of voiding clearly indicated. 
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A'ITACHMENT 6 

6 . 0  CHAIN-OF-CUSTODY PROCEDURES 

6.1 Field Samplinq 

The following will be used in the chain-of-custody 
process for sample tracking and field activities: 

0 Sample identification and labeling: 

0 Sample chain-of-custody form; 

0 Sample collection log: and 

0 Laboratory request for analysis form. 

6.1.1 Sample Identification and Labelinq 

All samples will be adequately marked for identification 
from the time of collection and packaging through 
shipping and storage. Marking will generally be made on 
the sample container (jar, bottle, etc.) but may be 
applied directly to the sample, or on a tag or label 
attached to the sample or container, depending on the 
type of sample and its intended use. Sample 
identification will include, as appropriate: 

0 Project name and number; 

0 Sample number: 

0 Sample location (Silo # and Manway Location) 

0 Sample date and time; 

0 The initials of the individual(s) performing 
the sampling: and 

0 Sample preservative used. 

An example of the sample label is illustrated in Figure 
6-1. A sample numbering system will be established for 
the purpose of identifying the samples according to 
location and type. 

0 0 0 :3 4 4 
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6.1.2 Chain-of-Custodv Record 

Documentation of the sample chain-of-custody is provided 
by the use of a chain-of-custody record that includes 
the sampling location, the type and amount of samples 
collected, the date and time of sample collection, the 
name(s) of the person(s) responsible for sample 
collection, the date and time of all custody transfers, 
the signature of the person relinquishing and accepting 
sample custody, and other pertinent information. 

Chain-of-custody procedures document sample possession 
from the time of collection to disposal. A sample is 
considered in custody if it is: 

0 In one's physical possession; 

0 In view, after being in physical possession; 

0 Locked so that no one can tamper with it, 
after having been in physical custody; and/or 

0 In a secured area, restricted to authorized 
personnel. 

A chain-of-custody record will be initiated in the field 
and will accompany each group of samples during shipment 
to the laboratory. Each time custody of the sample 
changes, the new custodian will sign the record and 
indicate the dates of transfer. An example of the 
chain-of-custody record is included in Figure 6-2. 

If the samples are shipped to the laboratory by 
commercial carrier, the original chain-of-custody from 
shall be sealed in a watertight container, placed in the 
shipping container, and the shipping container sealed 
prior to giving it to the carrier. 

If the samples are directly transported to the 
laboratory, the original chain-of-custody form shall be 
kept in possession of the person delivering the samples. 

For samples shipped by commercial carrier, the waybill 
shall serve as an extension of the chain-of-custody 
record between the final field custodian and receipt in 
the laboratory. (The carrier and waybill number will be 
written on the chain-of-custody form. If the original 
chain-of-custody form is sealed in the shipping 
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container before the waybill number is received, then 
this number will be written on the copy of the chain-of- 
custody form. ) 

Upon receipt in the laboratory, the Quality Control 
Coordinator, or representative, shall open the shipping 
containers, compare the contents with the chain-of- 
custody record, and sign and date the record. The 
Quality Control Coordinator will also record the carrier 
and waybill number on the original chain-of-custody 
from, if it is not already present. 

All original chain-of-custody records, analytical data, 
and other project documentation will be maintained in a 
project file. Project files will be stored in Impact 
Assessment. 

4 

A legible copy of the field chain-of-custody record will 
be maintained in the WMCO project file. Once samples 
are received in the laboratory, chain-of-custody records 
will be signed by a designated representative of the 
laboratory and copies of the signed chain-of-custody 
records will be submitted to the WMCO Task Manager or 
other designated representative. 

6.1.3 SamDle Collection Loq 

A sample collection log is prepared for each sample to 
record information pertaining to the location and 
collection of a sample. The following information is 
required on the sample collection log, as appropriate: 

0 Unique sample number; 

0 Sample location; 

0 Collector initials; 

0 Date and time sample collected; 

0 Sample coordinates (Ohio State Planar System); 
and 

0 Sample identification (type, media, sequence, 
blank, spike, duplicate, split). 

An example of a sample collection log is provided in 
Figure 6-3. 

000348 
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6.1.4 Laboratory Request for Analysis Form 

The laboratory request for analysis form is prepared to 
indicate the testing program required for the collected 
samples. The following information is recorded on the 
laboratory request for analysis form: 

0 Project name and number; 

0 Date samples shipped; 

0 Required report date and turnaround times for 
analysis ; 

0 Contact with telephone number for receipt of 
the analytical report and billing invoices; 

0 Sample identification numbers; and 

0 Sample volume collected and appropriate 
preservatives. 

An example of the laboratory request for analysis form 
is provided in Figure 6-4. 

6.2 Analytical Laboratory 

6.2.1 Laboratory Sample ReCeiDt 

Upon sample receipt, the QA coordinator or designee 
shall: 

0 Examine all samples and determine if proper 
temperature has been maintained during 
shipment. The receiving temperature will be 
recorded on the chain-of-custody record. If 
samples have been damaged during shipment, the 
remaining samples shall be carefully examined 
to determine whether they were affected. Any 
samples suspected of being affected shall also 
be considered damaged. It will be noted on 
the chain-of -custody record what specific 
samples were damaged and that the samples were 

laboratory supervisor will be notified in 
writing as soon as possible of an estimate of 
the cause of damage, that samples were damaged 
and that they must be resampled, or the 
testing program changed. 

removed from the sampling program. WMCO 
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0 Compare samples received against those listed 
on the chain-of-custody record. 

0 Verify that sample holding times have not been 
exceeded. If the sample holding time has been 
exceeded, the QC coordinator, or designee, 
will notify in writing to the WMCO laboratory 
supervisor that this has occurred and will 
prepare a laboratory Nonconformance Report. 

0 Sign and date the chain-of-custody record and 
attach the waybill to the chain-of-custody 
record. 

0 Place the samples in adequate laboratory 
storage. 

0 Enter the samples in the laboratory sample 
log-in book which contains the following 
information: 

- Project identification number; 
- Sample numbers; 
- Type of samples: and 
- Date received in laboratory. 

0 Notify the laboratory manager or group leaders 
of sample arrival; 

0 Place the completed chain-of-custody records 
in the project file. 

If samples collected arrive without chain-of-custody or 
with incorrect chain-of-custody records, the following 
actions shall be undertaken by the QC coordinator: 

0 If the chain-of-custody record is incorrect, a 
memorandum to the project director and field 
personnel is prepared stating the deviations. 
The memorandum must be signed and dated by the 
person originating the chain-of-custody and by 
the QC coordinator. the memorandum will serve 
as an amendment to the chain-of-custody. If 
the information on the chain-of-custody record 
cannot be corrected by the QC coordinator or 

. the field personnel, the samples affected 
shall be removed from the sampling program. 
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0 If the chain-of-custody record is not shipped 
with the samples, the field personnel shall be 
contacted and a memorandum prepared which 
lists the persons involved in collecting, 
shipping, and receiving the samples and the 
times, dates, and events. Each person 
involved must sign and date this memorandum. 
The completed memorandum will be maintained in 
lieu of the chain-of-custody record. 

6.2.2 Laboratory Storaae of SamDles 

The primary considerations for sample storage are: 

0 Maintaining the prescribed temperature, if 
required, which is typically 4 degrees 
Celsius; and 

0 Extracting and/or analyzing samples within the 
prescribed holding time for the parameters of 
interest. 

The requirements of Tables 6-1 and 6-2 for temperatures 
and holding times shall be used. Placing of samples in 
the proper storage environment is the responsibility of 
the QC coordinator or designee, who should notify the 
laboratory manager or group leaders if there are any 
samples which must be analyzed immediately because of 
holding time requirements. 

6.2.3 Initiation of Testins Proqram 

As stated in Section 6.1.4, a request for analysis form 
shall be submitted with the samples to the laboratory. 
If the analytical program is not defined with the sample 
shipment, the QC coordinator shall immediately notify 
the manager responsible for the work for definition of 
the analysis program. 

The laboratory manager and group leaders are responsible 
for prioritizing samples on the basis of holding time 
and of the required time needed to include the samples 
into the laboratory sample stream. 

6.2.4 Sample Disposal 

The chain-of-custody for the sample is completed as part 
of sample disposal. There are several possibilities for 
sample disposition: 
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0 The sample may be completely consumed during 
analysis. 

0 Samples may be returned to WMCO for disposal. 

0 The samples may be stored after analysis. 
Proper environmental control and holding time 
must be observed if re-analysis is 
anticipated. If re-analysis is not 
anticipated, environmental conditions for 
storage will not be observed. 

The laboratory manager shall determine disposition of 
samples if not specified on the request for analysis 
form (Figure 6-4). 

In general, IT laboratories will not maintain samples 
and extracts longer than six months beyond completion of 
analysis, unless otherwise specified. 
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ATTACHMENT 7 

7.0 DATA REDUCTION. VALIDATION. AND REPORTING 

Procedures used by the laboratory and engineering groups 
for data reduction, validation, and reporting will be 
documented and subjected to review by the K-65 Sampling 
Team. Records will be legible and complete enough to 
permit reconstruction of the work by a qualified 
individual other than the originator. Laboratory- 
specific data reduction information is presented in 
Sections 3.6 and 10.2 of the IT Analvtical Services OA Manual. 
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ATTACHMENT 8 

8 . 0  SAMPLJ3 COLLECTION PROCEDURES 

The following considerations form the basis for the 
sampling program: 

0 Frequency of sampling; 

0 Location and number of locations to be 
sampled; 

0 Methods of sampling to be employed; 

0 Media to be sampled; 

0 Number of samples to be collected; 

0 Volume of samples to be collected; 

0 Type and kind of analyses to be performed in 
the field; 

0 Type and kind of analyses to be performed at 
the laboratories; 

0 Procedures and precautions to be followed 
during sampling; and 

0 Methods of preservation and shipment. 

Methods of sampling employed shall preserve the 
integrity of material parameters. 

The following guidelines are applicable to the 
implementation of a field sampling program: 

0 Review the sample collection program to become 
familiar with the overall scope of the study 
and also sampling procedures and equipment, 
sample handling procedures, and shipping 
requirements. 

0 Determine the characteristics of the material 
. to be sampled, become familiar with the safety 

precautions and practices, and obtain the 
necessary safety equipment. 
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0 Obtain equipment and materials necessary to 
perform field sampling and analyses. 

0 Review manufacturer‘s instructions on 
equipment calibration and sensitivity. 

0 Calibrate all field equipment prior to field 
work according to manufacturer’s instructions 
and calibration procedures. 

NOTE: Certain equipment may require 
calibration in the field before each 
measurement. 

0 Fill out the appropriate sample field 
collection reports (Sample Collection Log, 
Figure 6-3 in Attachment 6) completely prior 
to leaving the field location. 

0 Label all sample containers with appropriate 
information. This includes project number and 
name, sample number, location, sampling date 
and time, preservatives added, and sampler’s 
initials. 

0 Complete chain-of-custody records and 
laboratory request for analysis forms which 
will accompany all samples during shipment. 

The following guidelines are applicable for sample 
packaging to avoid breakage or cross contamination: 

0 Sample container lids are never to be mixed. 
Sample lids will stay on the original 
container until time of sampling (only open 
sample container at the time of sampling). 
The original sample containers will arrive in 
the field in packages with custody tape 
affixed at the appropriate access points. 
When sample container packages are received in 
the field, the chain-of-custody form for 
shipping the empty containers to the field 
will be appropriately marked to state if the 

. custody seal was affixed when the package 
arrived. 

0 After a sample is placed in a plastic/glass 
container, the sample container will be 
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secured with a custody seal and placed in a 
plastic bag to minimize the potential for 
contamination from vermiculite or other 
packing material. Sample containers may be 
placed between cardboard inserts and will not 
need to be placed in plastic bags (e.g:, 
subsurface soil sample jars are placed back in 
their original shipping container, a cardboard 
box with cardboard inserts). 

0 Upon arrival at the laboratory, the QC 
coordinator, or designee will examine the 
contents of the shipping container and 
document on the chain-of-custody record if any 
sample containers do not have the custody tape 
affixed. 

0 Shipping coolers with plastic/glass containers 
will be filled initially with approximately 
three inches of vermiculite or suitable 
substitute (non-combustible, absorbent packing 
material). Under no circumstances will 
locally obtained material (sawdust, sand, 
etc.) be used. Do not use earth or ice as 
packing materials. 

0 The secured sample containers will be placed 
in the cooler in such a way so they do not 
touch one another. Use additional container 
protection (e.g., new, unused paint cans), if 
necessary. (Keep cooler closed except when 
placing sample in cooler). 

0 Commercially available artificial icing 
material will be used. If unavoidable, ice 
may be used, provided that it is placed in a 
plastic bag. Ice is not to be used as a 
substitute for packing materials. 

Samples will be properly packaged and labeled for 
shipment and dispatched to the appropriate laboratory 
for analysis. Separate chain-of-custody and request- 
for-analysis records will be prepared for each 
laboratory. The following requirements for shipping 
containers will be followed: 

0 United States Depart of Transportation (DOT) 
regulations covering the transport of 
hazardous materials are contained in the Code 
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of Federal Regulations (CFR) Title 49, Parts 
170-179. Field personnel should acquaint 
themselves with the general provisions of 
these requirements. 

0 Shipping containers are to be padlocked or 
custody-sealed for shipment, as appropriate. 
The packing custody seal should consist of 
filament tape wrapped around the container, 
with a custody seal affixed at appropriate 
access points. In this way, access to the 
container can be gained only by cutting the 
filament tape and breaking the seal. 

0 Shipping cooler containers will be secured by 
field personnel with a proper custody seal, 
marked with indelible pen or ink, and 
addressed to the appropriate laboratory. 

0 Field personnel will make arrangements for 
transportation of samples. When custody is 
relinquished to a shipper, field personnel 
will telephone the receiving laboratory 
custodian to report the expected time of 
arrival of the sample shipment and the 
existing time constraints (holding times) for 
sample analysis. 

8.1 Field Storase and Shipment of Samples 

Samples will be stored in a cool place away from direct 
sunlight. A s  soon as samples are collected, filtered 
(if necessary), and preserved, they should be stored in 
an ice chest packed with plenty of blue ice. Field 
personnel should make sure that sample container lids 
are tight and secure before storing them in an ice 
chest. Samples must be promptly shipped to the 
appropriate laboratory so that sample holding times are 
not exceeded. 

Samples collected during sampling operations will have 
to be transported to IT laboratories in Tennessee for 
analysis. Transportation of sample must be accomplished 
not only in a manner designed to protect the integrity 
of the .sample, but also to prevent any detrimental 
effects from the potentially hazardous nature of the 
samples. Regulations for packaging, marking, labeling, 
and shipping of hazardous materials, substances and 
wastes are promulgated by the U.S. Department of 
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Transportation (DOT) and described in 49 CFR 171 through 
177 (in particular, 172.402h, Packages Containing 
Samples). In general, these regulations were not 
intended to cover the shipment of samples collected at 
hazardous waste sites. However, the U.S. EPA has deemed 
it prudent to package, mark, label, and ship samples 
observing these DOT procedures. The information 
contained in this section is for general guidance and, 
although factual, should not be misconstrued as 
identical to DOT regulations for transportation of 
hazardous materials. Samples collected shall be 
classified as hazardous substance (or waste) samples. 
Special precautions, procedures, and secondary 
containment areas within laboratories will be used. 

8.1.1 Hazardous Substance SamDles 

All Samples will be considered hazardous substance 
samples and transported according to the following 
requirements. If the material in the sample is known or 
can be identified, then it should be packaged, marked, 
labeled, and shipped according to the specific 
instructions for that material if listed in the DOT 
Hazardous Materials Table, 49 CFR 172.101. For those 
samples of hazardous substances where the contents are 
unknown, the selection of the appropriate transportation 
category will be based upon the DOT Hazardous Material 
Classification, a prioritized system of transportation 
categories. This system is presented in Table 8-1. For 
purposes of packaging safety, liquid and solid samples 
will be classified no lower than ftflammabletf as per 
Table 8-1. 

The selection of the correct category for an unknown 
sample is through the process of elimination utilizing 
the DOT classification system. Unless known or 
demonstrated otherwise (through the use of radiation 
survey instruments), the sample will be considered 
radioactive and appropriate shipping regulations for 
radioactive material will be followed. If radioactive 
material is eliminated, the sample will be considered to 
contain Poison f fAf f  materials, the next material on the 
list. Poison ffAff is defined by DOT as extremely 
dangerous poisonous gases or liquids of such a nature 
that a very small amount of gas, or vapor of the liquid, 
mixed with air, is dangerous to life. The class tfAff 
poisons listed in 49 CFR 172.101 and their physical 
state at normal temperatures are presented in Table 8-2. 
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Table  8-1 

DOT HAZARDOUS MATERIALS CLASSIFICATION 

Radioactive &Material 
Poison "A" 
Flammable Gas 
Non-flammable Gas 
Flammable Liquid 
Oxidizer 13. OW-5 
Flammable Solid 
Corrosive Materials (liquid) 
Poison B 
Corrosive Material (solid) 
Irritating Materials 

12. Combustible liquid (in 
containers having ca- 
pacity exceeding 110 
gallons ) 

13. OW-5 
14. O W - A  
15. Combustible liquids (in 

containers having ca- 
pacity of 100 gallons 
or less)  

16. OW-E 

- .  
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TABLE 8-2 

CLASS "A" POISONS AND PEYSICAL STATE 
AT 2OOM TCLDEXATURES 

Phvsical State 

arsine 
bromoacetone 
chloropicrin 6 methyl chloride iuixture 
cnloropicrin 5 non-flammable, non- 

liquified comoressed gas mixture 
cyanogen chloride containing less than 

0.9% water 
cyanogen gas 
gas identiEication set 
gelatin dynamite ( E . E .  Germaine) 
grenade (with poison "A" gas charge) 
hexaethyl tetraphosphate & com- 

hydrocyanic acid (prussic solution) 
hydrocyanic acid, liquified 
inseccicide liquified gas, containing 
uoison "A" or poison I'B" materials 
kethyldichioroar s ine 
nitric oxide 
nitrogen dioxide 
nitrogen peroxide 
nitrogen tetroxide 
organic phosphate - 
parathion & compressed gas mixture 
phosgene (diphosgene) 
phosghine 
poisonous liquid or gas n.0.s.  
tetraethyl dithiopytophosphate 
tetraethyl pyrophosphate 

pressed gas mixture 
liquid 
gas . 

. gas 

liquid 
gas 
liquid 
liquid 
liquid 
gas 
gas 
gas 
gas 
liquid or gas 
gas 
gas 
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If poison " A 8  is eliminated as a shipment category, the 
next two classifications are llflammablell and 'Inon- 
f lammablel* gases. Since few gas samples will be 
collected, flammable liquids would be the next category. 
The elimination of the classification of radioactive, 
Poison llA1l, flammable gas, and non-flammable has which 
require more stringent shipping procedures, permits the 
sample to be classified as a flammable liquid (or solid) 
and shipped accordingly. The shipping requirements for 
flammable liquids would also suffice for shipping any 
other samples classified below flammable liquids on the 
DOT classification schedule. For samples containing 
unknown materials, other categories listed below 
flammable liquids/solids on the table will not be 
considered. 

8.1.2 Samples Classified as Radioactive 

Federal regulations governing the transport of 
radioactive sample material are extremely complex and 
reflect overlapping jurisdiction of many federal 
agencies. The important features of the DOT regulations 
(49 CFR 173, dated 1 November 1983) are summarized with 
their application to samples contaminated with uranium 
and associated daughter radionuclides. 

The following definitions are summarized from those 
presented in 49 CFR 173.403: 

0 Natural Thorium - Thorium characterized by the 
naturally occurring distribution of thorium 
isotopes (essentially 100 weight-percent 
thorium-2 32) : ._ 

0 Natural Uranium - Uranium characterized by the 
naturally occurring distribution of uranium 
isotopes (approximately 0.711 weight-percent 
uranium-235 and the remainder essentially 
uranium-2 3 8) ; 

0 Specific Activitv - In reference to a 
radionuclide; the activity of the nuclide per 
unit mass of the nuclide. The specific 
activity of a material in which a radionuclide 
is uniformly distributed is expressed as the 
activity per unit mass of the material; 
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0 Radioactive Material - Any material having a 
specific activity greater than 0.002 
microcurie per gram: 

0 S ~ e c i a l  Form Radioactive Material- 
Radioactive material that is either a single, 
solid piece or is obtained in a sealed 
capsule : 

0 Normal Form Radioactive Material - Radioactive 
material that is not ttSpecial Form Radioactive 
Material" : and 

0 TransDort Index - The dimensionless number 
(rounded up to the first decimal place) marked 
on the label of a package to designate the 
degree of control to be exercised by the 
carrier during transport. Generally, the 
transport index is the number expressing the 
maximum radiation level, in millirem per hour, 
occurring at distance of 1 meter (3.3 feet) 
from the external surface of the package. 
Other considerations may apply to certain 
fissile materials. 

8.1.2.1 Quantities of Radioactivitv in Packaqes 

The regulations impose limits on the total activity 
(i.e., specific activity times the weight of the 
package) contained within a package of radioactive 
material. With respect to Type A packages, the limits 
are expressed as two quantities, A1 and A2, which refer 
to the maximum permissible activity for radionuclides in 
Special Form and Normal Form radioactive materials, 
respectively. Since the samples from FMPC fall into the 
latter category, and A2 value sets the activity limits 
for packages of such samples. In those cases where 
contaminated material shipments are designated Low 
Specific Activity or Limited Quantity, some fraction of 
the A2 value will normally apply. 

Table 8-3 lists the A1 and A2 values cited in 49 CFR 
173.435 for radionuclides of the uranium decay series. 
Values for radionuclides not listed in the regulations 
(e.g., lead-214, bismuth-214, polonium-214) have been 
assigned in accordance with the specifications set forth 
in 49 CFR 173.433 (a)(2). 
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U-238 
Th-234 

0-234 
Th-230 
Ra-2 2 6 
Rn-222 
Pb-210 
B i -210  
Po-210 
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-TABLE 8-3 

A 1  AND A QUANTITIES FOR RADIONUCLIDES 
OF& URANIUM DECAY SERISS 

Atomic Decay Half-Lifea Quantity in Curies 
Number A 1  A2 

9 2  
9 0  
9 2  
9 0  
8 8  
8 6  
8 2  
8 3  
8 4  

Algha 
Beta 
Algha 
Alpha 
A l p h a  
Alpha 
Beta 
Beta 
A l p h a  

4 . 5 ~ 1 0 ~  y Unlimited Unlimited 
10 10 

100 0.1 2 . 5 ~ 1 0  2 4  f y 
7 . 5 ~ 1 0 ~  y 3 0 . 0 0 3  

1 6 2 2  y 10 0 .05  
3 . 8  d 10 2 . 0  

2 2  Y 1 0 0  0 . 2  
S d  100 4 . 0  

138 d 200  0 . 2  

'Abbreviations: y = years; d = days; m = minutes; s = secones 
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Determination of permissible quantities for samples that 
are contaminated with F'MPC waste is more complicated 
than simple reference to the A2 values, since such 
material contains a mixture of radionuclides. For such 
mixtures, two rules apply. A mixture of radionuclides 
from a single decay chain is considered to be a single 
radionuclide if the following criteria are met: (1) the 
parent and daughters are present in their naturally 
occurring proportions (for example, in secular 
equilibrium); (2) no daughter has a half-life longer 
than 10 days; and (3) no daughter has a half-live longer 
than the parent radionuclide. For such a mixture, the 
A2 quantity to be applied is that of the parent 
radionuclide [49 CFR 173.433(b)(2)]. For those mixtures 
in which the identity and activity of radionuclides is 
known, the permissible quantity for each radionuclide 
must be such that the following equation is true: 

where Fk is the ratio of the total activity of the kth 
radionuclide to its A1 or A2 quantity [49 CFR 
173.433(b) (3)]. 

8.1.2.2 Low SDecific Activity Materials 

Low Specific Activity (LSA) materials include uranium 
and thorium ores, physical and chemical concentrates of 
these ores (e.g., yellow cake), unradiated natural or 
depleted uranium or thorium, nonradioactive material 
externally contaminated with radioactivity that is not 
readily dispersible, and material in which the 
radioactivity is essentially uniformly distributed and 
does not exceed certain prescribed concentration limits. 
These limits for radionuclides of the uranium decay 
series, beginning with thorium-230, are listed in Table 
8-4. In general, these concentrations will not be 
exceeded in FMPC samples. 

Details for shipping LSA materials are described in 49 
CFR 173.425. The chief advantage of shipping under the 
LSA category arises when the shipment is consigned 
Exclusive Use, the shipment is exempt from specification 
packaging, labeling and marking. Requirements that must 
be met include the following [49 CFR 173.425(b)J: 
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TABLE 8-4 

LOW SPECIr'IC ACTIVITY (LSA) CONCZNTRATION LIMITS FOR W I O N U C L I D E S  
OF T9E URANIUM DECAY SEXES 
[F'XOM 4 9  CE'R 173.403(N)(4)1 

Nuclide A2 Value Estimated Average Concentration 
( curies ) Mictocuries/Gran Curies/Kilouram 

Th-230 
Ra-226 
Rn-222 
Pb-210 
Bi-210 
Po-210 

0.003 
0 . 0 5  
2.0 
0.2 
4.0 
0.2 

0.1 
0.1 
300 
5.0 
300 
5 . 0  

0.0001 
0 . 0001 

0 . 3  
0 . 0 0 5  

0 . 3  
0.005 
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0 The shipment must be consigned Exclusive Use, 
unloaded from the conveyance in which it was 
originally loaded, and accompanied by written 
instructions for the maintenance of Exclusive 
Use shipping controls. ISA materials cannot 
be shipped by air. 

0 The material must be packaged in strong, tight 
packages that will not leak under normal 
conditions of transport, and each package must 
be marked "Radioactive - LSA". 

0 The package does not exceed the limits for 
removable radioactive contamination and 
radiation level. 

0 The transport vehicle must be appropriately 
placarded, unless the shipment consists solely 
of unconcentrated uranium and thorium ores. 

8.1.2.3 Limited Ouantities of Radioactive Material 

Limited quantity shipments of radioactive material must 
meet the requirements specified in 49 CFR 173.421 and 
173.423. If the activity per package does not exceed 

A2 quantity of the radionuclide, then it is exempt 
from specification packaging and from the associated 
shipping-paper, marking, and labeling requirements. 
Instead, the package need only comply with the following 
requirements: 

0 The material must be packaged in strong, tight 
packages that will not leak under normal 
conditions of transport. The outside of the 
inner packaging, or the outside of the 
packaging itself when there is no inner 
packaging, must be marked tlRadioactive.ll 

0 The package does not exceed the limits for 
removable radioactive contamination and 
radiation level. 

0 The package must be certified as being 
acceptable for transport by having a notice 
enclosed in or attached to the package, 

. stating the name of the consignor and 
including this statement: "This package 
conforms to conditions and limitations 
specified in 49 CFR 173.421 for excepted 
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radioactive material, limited quantity, 
n.o.s., UN2910.11 

One advantage of limited quantity shipments is that 
there are no restrictions on air transport. [Guidelines 
specified in the International Civil Aviation 
Organization (ICAO) regulations should be consulted for 
air shipments of radioactive materials. ] The major 
disadvantage is the low concentrations and quantity 
weights permissible for mixtures of different 
radionuclides. 

8.1.3 Radiation and Contamination Control 

Measurements of radiation level (does rate) and of 
nonf ixed (removable) radioactive contamination are 
conducted on radioactive-material shipments to control 
exposure to radioactivity. Inspectors of such shipments 
can readily determine whether the packages comply with 
the regulations summarized below. 

8.1.3.1 Radiation Limits 

Radiation level is the radiation dose-equivalent rate 
expressed in millirem per hour (mrem/h) [49 CFR 
173.403(v)]. Permissible radiation levels for various 
shipping categories are described below: 

0 Limited Ouantitv Packases - The radiation 
level at any point on the external surface of 
the package may not exceed 0.5 mrem/h [49 CFR 
173.421(b)]. 

0 LSA Packaaes - The radiation level of the LSA 
packages transported as Exclusive Use 
shipments shall not at any time during 
transport exceed any of the following limits 
[49 CFR 173.441(b) 1: 

- 200 mrem/h on the accessible external 
surface of the package; or 1,000 mrem/h if 
the following criteria are met: the 
shipment is made in a closed transport 
vehicle, the package is secured so that its 
position remains fixed during transport, 
and no unloading/loading operations occur 
between the beginning and end of transport: 
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- 10 mrem/h at any point on the outer surface 
of the transport vehicle; 

- 10 mrem/h at any point 2 meters (6.6 feet) 
from the outer surfaces of the transport 
vehicle; and 

- 2 mrem/h at any normally occupied position 
in the transport vehicle. This provision 
does not apply to private motor carriers 
when personnel operate under a radiation 
protection program. 

0 Other Packaaes - The radiation level must not 
exceed 200 mrem/h at any point on the external 
surface of the package, and the transport 
index must not exceed 10. 

8.1.3.2 Contamination Control 

Nonfixed (removable) radioactive contamination is 
defined as radioactive contamination that is easily 
removed from the surface by wiping with an absorbent 
material [49 CFR 173.403(r)]. The maximum permissible 
limits for removable radioactive contamination, as set 
forth in 49 CFR 173.443(a) , are summarized below; these 
limits apply to any are of 300 square centimeters. 

0 micro Ci/cm2 or 22 disintegrations per 
minute (dpm)/cm2 , for beta/gamma-emitting 
radionuclides, all radionuclides with half- 
lives less than 10 days, natural uranium, 
natural thorium, uranium-235, uranium-238 , 
thorium-232, and thorium-228 and thorium-230 
when contained in ore and physical 
concentrates; and 

0 micro Ci/cm2 or 2.2 dpm/cm2, for all 
other alpha-emitting radionuclides. 

Exclusive use consignments of radioactive material may 
not exceed these limits at the beginning of transport, 
and may not exceed 10 times the limits at any time 
during transport (49 CFR 173.443). 
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8.1.4 SamDles Classified as Poison I@Al1 

8.1.4.1 Packaqinq 

Collect samples in a polyethylene or glass container 
which is of an outer diameter narrower than the valve 
hole in a DOT Spec. #3A1800 or #3A1800 metal cylinder. 
Fill sample container allowing sufficient ullage 
(approximately 10 percent by volume) so it will not be 
liquid-full at 130°F. Seal sample container. Attach a 
properly completed identification tag to the sample 
container. With a string or flexible wire attached to 
the neck of the sample container, lower it into a metal 
cylinder which has been partially filled with 
incombustible, absorbent loose packaging material 
(vermiculite or diatomaceous earth) . Allow sufficient 
absorbing material between the bottom and sides of the 
container and the metal cylinder to prevent breakage and 
absorb leakage. After the cylinder is fulled with 
cushioning material, drop the ends of the string or wire 
into the cylinder valve hole. Only one sample may be 
placed in a metal cylinder. 

Replace valve, torque to 250 feet/pound (for one-inch 
opening) and replace valve protector on metal cylinder, 
using teflon tape. One or more cylinders may be placed 
in a DOT-approved outside container. 

8.1.4.2 Markinq and Labelinq 

Abbreviations will be used only when specified. The 
following formation will be placed on the side of the 
cylinder, or on a tag wired to the cylinder valve 
protector, either hand printed or in label form: 
ttPoisonous Liquid, n . 0. s . or ltPoisonous Gas, n. 0.  s . 
NA9035, laboratory name and address. Place the 
following DOT label on the cylinder: tlPoisonous Gas" 
(even if the sample is liquid). 

If the metal cylinders are placed in an outside 
container, both the container and cylinders inside will 
have the same markings and labels as above. In 
addition, IILaboratory Samplell and IIInside Packages 
Comply With the Prescribed Specifications" will be 
marked on the top and/or front side of the outside 
container. "THIS SIDE UP" marking will be placed on the 
topside of the container, with upward point arrows on 
all four sides. 
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8.1.4.3 Shimins Papers 

The bill of lading will be completed and the 
certification statement signed (if the carrier does not 
provide a certification statement, a standard industry 
form will be used) with the following information in the 
order listed. One form may be sued for more than one 
exterior container. Abbreviations will be used only as 
specified: vvPoisonous Liquid, n.0.s. NA9035, "Limited 
Quantity" or "Ltd. Qty.", net weight or net volume. The 
net weight or net volume must be placed just before or 
just after the vlPoisonous Liquid, n.o.s" marking. A 
chain-of-custody record will also be properly executed 
and included in the container or with the cylinder, if 
legal use of samples is required or anticipated. 

Using the work mvpoisonousvv does not convey the certain 
knowledge that a sample is in fact poisonous, or to what 
degree it may be poisonous; however, it is intended to 
describe the class of packaging in order to comply with 
DOT regulations. 

8.1.4.4 TransDortation 

Poison I1A" categorized packages may not be transported 
by Federal Express Corporation (air cargo) or other 
common carrier aircraft, or by rental, non-government 
aircraft. Samples may be shipped by ground transport or 
government-owned aircraft. 

8.1.5 Samples Classified as Flammable Liquids 
or Flammable Solids Procedures 

8.1.5.1 Packaainq 

Samples will be collected in a glass container with non- 
metallic, Teflon-lined screw cap allowing sufficient 
ullage (approximately 10 percent by volume) so that the 
container is not liquid full at 130°F. If an air space 
in the innermost container cannot be tolerated in order 
to maintain sample integrity, the sample will be placed 
within a second container to provide the required 
ullage. A properly completed sample identification tag 
will be attached to the sample container. 

The sample container closure will be sealed and the 
sample placed in a two-millimeter-thick (or thicker) 
polyethylene bag, one sample per bag. The sample 
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identification tags will be positioned to enable it to 
be read through the bag. 

The sealed bag will be placed inside an appropriate size 
metal can with enough incombustible, absorbent, 
cushioning matter (e.g. , vermiculite, diatomaceous 
earth) to prevent breakage and absorb liquid; one bag 
per can. The can will be pressure closed using clips, 
tape, or other positive means to hold the lid securely, 
tightly, and effectively. 

One or more metal cans will be placed (or single one- 
gallon bottle) surrounded with incombustible, absorbing 
packaging material for stability during transport into a 
strong outside container, such as a cooler or inside an 
approved fiberboard box. 

8 . 1 . 5 . 2  Markina and Labelinq 

Abbreviations will be sued only when specified. The 
following information will be placed on the metal can 
(or 1-gallon bottle), either hand printed or in label 
form: laboratory name and address, IIFlammable Liquid 
n.0.s. UN1993" or ttFlammable Solid n.0.s. UN1325.Il Not 
otherwise specified (n.0.s.) is not used if the 
flammable liquid or solid is identified. In that case, 
the name of the specific material is used and listed 
before the category (e.g. , ltFlammable Liquid") . 
The following DOT labels will be placed on the outside 
of the can (or bottle): lvFlammable Liquid" or 
I@Flammable Solidll. The "Dangerous When Wetg1 label will 
be used with the IIFlammable Solidf1 label if the material 
meets the definition of a water reactive material. The 
"Cargo Aircraft Only8@ label will be used if the net 
quantity of the sample in each package is greater than 
one quart (for IIFlammable Liquid,l@ n.0.s.) or 2 5  pounds 
(for I8Flammable Solid" n.0.s). [ 4 9  CFR 1 7 2 . 4 0 2 ,  
1 7 2 . 1 0 1 1 .  

If the cans are placed in an exterior container, both 
that container and inside can (or bottle) will have the 
same markings and labels as above. 

The words, "This End Up" or "This Side Up," will be 
. clearly printed on the top of the outer package. Upward 
pointing arrows will be placed on the side the package. 
The words, "Laboratory Samples,Il will also be printed on 
the top of the package. 
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8.1.5.3 Shimins PaDers 

Abbreviations will be used only when specified: 
I8Flammable Liquid n. 0.  s. UN1993Il or ItFlammable Solid 
n.0.s. UN1324Il; Limited Quantity (or Ltd. Qty.); net 
weight or net volume (abbreviations or weight or volume 
are acceptable). Further descriptions such as 
IILaboratory Samples" or IICargo Aircraft Only1@ (if 
applicable) are allowed if they do not contradict the 
required information. The net weight or net volume will 
be placed just before or just after the "Flammable 
Liquid, n.o.s.l# or gfFlammable Solid, n.o.s.l! 
description. The bill of lading will be completed and 
the certification statement signed (if the carrier does 
not provide, a standard industry form will be used) with 
the following information in the order listed. One form 
may be sued for more than one exterior container. 

A chain-of-custody record, properly executed, will be 
included in the exterior container. 

8.1.5.4 Transportation 

Unknown hazardous substances classified as flammable 
liquids may be transported by rented or common carrier 
truck, bus, railroad, or by Federal Express Corporation, 
but they should not be transported by any other common 
carrier air transport, even "cargo only" aircraft. (DOT 
regulations permit "cargo onlyN1 aircraft such as TWA, 
United, etc,. however, difficulties with regular airline 
transportation suggest avoiding these types of 
transportation.) 

These procedures are designed to enable air cargo 
shipment by entities such as Federal Express; however, 
they should not be construed as an endorsement of a 
particular commercial carrier. 

If samples are transported by any type of government- 
owned vehicle, including aircraft, DOT regulations are 
not applicable. However, personnel will use the 
packaging procedures described. The bill of lading with 
a certification is an exception and does not have to be 
executed. 

ooo3so 
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8.2 Sample Bottle Preparation and Sample Preservation 

Sample containers and appropriate preservatives are 
presented in Tables 8-5 and 8-6 for specific chemical 
and radiological parameters. Sample bottle containing 
premeasured amounts of the appropriate chemical 
preservatives are prepared in the laboratory and are 
shipped to the field. Sample bottles are either 
purchased precleaned in accordance with U.S. EPA 
specifications or are cleaned in the laboratory to U.S. 
EPA specifications. Volatile organic analysis (VOA) 
vials are purchased precleaned. Glass containers for 
other organic analyses are washed with a nonphosphate 
detergent, rinsed with tap water, rinsed with methanol, 
rinsed with deionized water, and allowed to air dry. 
Plastic containers for metals analyses are washed with a 
nonphosphate detergent, rinsed with tap water and 
deionized water, and then rinsed with dilute nitric 
acid. Plastic containers for other general chemistry 
and radiological procedures are washed with a 
nonphosphate detergent and rinsed with tap water and 
deionized water. 
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ATTACHMENT 9 

9.0 LABORATORY TESTING PROGRAM INITIATION 

9.1 Radiolosical Screeninq 

Samples from the Fernald RI/FS will undergo a 
radiological screening at IT/RSL to classify the samples 
into one of three hazard categories. All samples are 
counted for gross alpha and gross beta activity. In 
addition, samples that contain or are suspected of 
containing low energy beta emitters are analyzed by 
liquid scintillation counting. The purpose of the 
screening is three-fold: (1) to determine whether or 
not the samples can be shipped to other nonlicensed IT 
laboratories; (2) to verify that the radioactivity 
content is below the IT/RSL license limit, and (3) to 
evaluate the radiological hazard associated with the 

description of the three hazard categories is given 
below. 

sample preparation and analysis procedure. A 

0 Category I - There are no radiological hazards 
associated with these samples. 
Category I samples may be shipped to 
other laboratories. 

0 Category I1 - Category I1 samples must be analyzed 
at IT/RSL. Standard safe laboratory 
procedures are sufficient to protect 
the health of laboratory personnel. 

0 Category I11 - Category I11 samples must be 
analyzed at IT/RSL. Screening 
results are reviewed on a case-by- 
case basis in order to specify 
handling and monitoring requirements 
and to verify that the radionuclide 
content of the sample does not 
exceed the license limit. 

0003S8 
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9.2 ReceiDt of SamDles 

Upon receipt of the samples, the laboratory QC 
coordinator will: 

0 

0 

0 

Examine all samples and determine whether or not 
proper temperature has been maintained during 
shipment. If samples have been damaged during 
shipment, the remaining samples will be carefully 
examined visually to determine whether or not they 
were affected. Any samples affected will be also 
considered damaged. It will be noted on the chain- 
of-custody record that specific samples were 
damaged and that the samples were removed from the 
sampling program. Field personnel will be notified 
as soon as possible that samples were damaged and 
that they must be resampled or the testing program 
changed to avoid such damage in the future. 

Compare samples received against those listed on 
the chain-of-custody record. 

Verify that sample holding times have not been 
exceeded. 

Sign and date the chain-of-custody record and 
attach any waybill to the chain-of-custody. 

Place the samples in appropriate laboratory 
storage. 

Enter the samples in the laboratory sample log-in 
book, which contains the following information: 

- Project identification number - Sample numbers - Type of samples - Date received in laboratory 

Notify the laboratory manager of sample arrival. 

Place the chain-of-custody records in the 
laboratory project file. 

000369 
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ATTACHMENT 10 

10.0 RADIATION SURVEY WITH FIDLEX DETECTOR (FIELDL 

10.1 Field Radiation Survev With Fidler Detector 

This procedure describes the methods by which a field 
instrument for the detection of low energy radiation 
(FIDLER) is used to monitor ground surface deposits of 
uranium. 

Included in the procedure are instructions for: 

0 Initial instrument set-up: 

0 Daily instrument standardization using a sealed 
check sourcett : 

0 Determination of the instrument's response to 
terrestrial background radiation; 

0 Establishment of field calibration factors: 

0 Radiation survey measurements of ground surface 
areas; and 

0 Use of the instrument to estimate the uranium 
concentration in the surface soil. 

Method references for the above techniques are presented 
in: 

0 UMTRA Procedure 10.17.3, In-Situ Ra-225 Measurement 
Using the Shielded Delta Procedure: 

0 Tinney, J. F. and J. J. Koch, An X-Rav Screeninq 
Meter for Plutonium Contamination, UCRL-5000-67-3, 
1967; and 

0 Instrument manufacturer's instructions. 

The FIDLER was developed in the 1960s as a portable 
instrument to monitor ground surfaces contaminated with 
plutonium. A five-inch diameter thin sodium iodide 
(NaI) crystal serves as the detector. It is optically 
coupled to a quartz light pipe and installed in a 
standard five-inch probe housing that has an entrance 
window of beryllium. The principal use of this detector 



10.2 

Revision : 4 
Attachment: 10 
Date: 8/88 
Page : 2 of 12 

is for photons with energies less than about 75 KeV. 
Uranium is an alpha emitter; however, the radiation from 
its daughter products include low-energy photons, 
principally L x-rays from thorium. In the case of U- 
238, by far the predominant uranium isotope at the FMPC, 
there are two low-energy photons from Th-234 that can be 
detected by the FIDLER. These are 63 KeV (3.5 percent 

significant concentrations of natural thorium are 
present, radiation from Ac-228 will create interference 
in detecting the 93 KeV photon from Th-234. For this 
reason, the instrument will be adjusted for maximum 
response from the 63 KeV photon from Th-234. 

abundant) and 93 KeV (four percent abundant). If 

I n i t i a l  Instrument Set-uD 

Before this instrument can be used to monitor low-energy 
radiation in the field, it is necessary to determine the 
maximum response for contamination by the uranium 
daughter, Th-234. This is done by using a source of Am- 
241 (60 KeV) (whose intensity is several times greater 
than background radiation levels), as follows: 

Inspect the FIDLER, ratemeter/scaler (RM/S) , and 
interconnecting cable for obvious damage. If no 
damage is observed, connect the FIDLER and RM/S, 
and adjust the High Voltage to 50 volts or less. 

Depress the THRESH button. Turn the THRESH 
potentiometer clockwise until 1g0049g1 displays. 

With the WINDOW IN/OUT switch IN, depress the 
WINDOW button. Turn the WINDOW potentiometer until 
0020 appears on the display. 

Switch the WINDOW IN/OUT to OUT. 

Connect the probe and expose the Am 241 source. 

Increase HV (if the HV potentiometer is at a 
minimum, it will take approximately three turns 
before any change is indicated). While increasing 
the HV, observe the log scale of the ratemeter. 
Increase HV until ratemeter indication occurs. 

Switch the WINDOW IN/OUT to IN. 

000391 
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0 Turn the HV control until the maximum reading 
occurs on the log scale. Increase HV until the 
reading starts to drop off, then decrease the HV 
for maximum reading. 

0 Turn the RANGE selector switch to the KIK position. 

0 Press the ZERO button. If meter does not read, 
switch to a lower range until a reading occurs. 

0 Carefully adjust the HV potentiometer until the 
maximum reading is achieved on the range scale. 
The instrument is now peaked for daughters of 
uranium-238 on both the LOG and RANGE scales. 

10.3 Daily Instrument Standardization 

Following completion of the instrument set-up procedure, 
establish a fixed source-detector geometry so that the 
source-to-detector distance is a matter of record and 
reproducible from one day to the next. Standardize the 
FIDLER as follows: 

0 Make five one-minute counts with the Am-241 source 
in its check position. Record each count on the 
"Instrument Checkstt form (Figure 11-2) . 

0 Determine the standard deviation of the five one- 
minute counts. Record this value (6) and three 
times the value (36) in the project logbook. 

Standard Deviation = (Ex 2)  - (Sx)- 2 0.5 
n (n-1) 

0 A control chart will be prepared using information 
from the. previous two steps. This chart will be 
prepared at t h e  beginning of the site 
characterization and will be used each day to 
record the FIDLER's response to the Am-241 source. 
On a piece of linear graph paper, place consecutive 
calendar dates on the x-axis. Define a range along 
the y-axis which includes the average FIDLER source 
count +3 times the standard deviation. Draw three 
horizo%al lines that intersect the y-axis at these 
three points. 

0 On a daily basis, repeat the five-point 
standardization procedure before the FIDLER is used 
for field measurements. 



. ... - .  
. . ... .. 

. .  

_ .  . 
.. 

4 
Attachment: 10 

! Revision: 

Date: 8 / 8 8  

Skqd 
fsw. 

Sazial. No. 

Serial No. 

C a s i u  
Cbeck 
Source 

f c 3 m l  

PSG;iaf i o - 2  

. 

000333 

12 



Revision: 4 
Attachment: 10 
Date: 8/88 
Page : 5 of 12 

Determine the average count rate and plot this value on 
the control chart for that day. If the average count 
rate falls within the boundary as defined above, the 
FIDLER may be used for field measurements. However, if 
the average count rate is not within the boundary, 
corrective action must be taken according to the 
following procedure. 

0 Repeat the procedure "Initial Instrument Set-up." 

0 Turn off the ratemeter and disconnect the cable to 
FIDLER. Clean the cable and chassis connectors 
with ethyl alcohol and let them dry. 

0 Reconnect the cable and turn on the ratemeter: 
check the voltage setting. 

0 Check the source-to-detector distance; make 
necessary corrections. 

0 Confirm the proper window setting. 

0 Repeat the five-point standardization procedure. 
If the FIDLER response is within the average count 
rate 5 3  , the unit may be used. If the average 
count rate is still outside of the control 
boundary, turn off the ratemeter and use a 
substitute ratemeter. Repeat the f ive-point 
standardization procedure. If problems still 
exist, repeat the initial instrument set-up. 
Repeated failures will require the attention of a 
manufacturer-certified service technician. 

10.4 Determination of Instrument Response to Backsround 
Radiation 

As part of the site characterization, several background 
locations will be selected in the vicinity of the FMPC. 
Each instrument, while having the same discriminator 
settings, responds differently to radiation. It is 
important that all instruments be checked at the same 
time to document the differences in responses. The 
FIDLER response to radioactivity in the soil at each of 
these background locations will be determined as 
follows: 
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0 At each background station, establish an area where 
measurements can be made with the FIDLER probe in 
contact with the surface. Mark the location so 
that additional (or repeat) measurements can be 
made at later dates. 

0 In a project logbook, describe the area chosen for 
background measurements and list specific features 
(soil is sandy, rocky, damp, wet, etc.). Also, 
record climatic conditions at the time measurements 
are made. Make five one-minute counts and record 
them in the field logbook or Field Activity Daily 
Log. 

0 When all background location measurements have been 
completed, compare the average count rate at each 
station with the concentration of uranium in the 
soil samples collected at that point. 

Establishment of Field Calibration 

The response of a FIDLER to radioactivity in 
site-specific and is governed by several 
such as the presence of radioactivity 
uranium, a laver of clean soil between a 

the soil is 
parameters, 
other than 
subsurface 

deposit- of uGanium and the ground surface, nearby 
radioactive sources such as radon in the air or a waste 
storage pit, etc. Therefore, the field calibration 
factors determined in this instruction can only be 
considered estimates. Use of this calibration serves as 
an indicator for the need to perform soil sample 
analyses. 

Several areas within the FMPC site where surface 
radioactivity is evident will be chosen as test areas. 
These should range from near-background radiation levels 
to the highest expected level on the site. Readings 
will be taken at the designated test areas as follows: 

0 Perform five one-minute measurements with the 
FIDLER in contact with the ground surface and 
record the count rate in a field logbook or the 
Field Activity Daily Log. 
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0 Collect a sample of surface soil (zero to two 
inches); submit it to the analytical laboratory for 
a gamma-ray spectral and total uranium analysis. 
Soil sample collection procedure and chain-of- 
custody requirements are described in detail in 
Attachments 6 and 8 .  

0 Following completion of the analysis of soil 
samples, compare the data from the five one-minute 
measurements to the soil concentration of uranium 
and prepare a table of values. 

Based on the information above, using a least square 
fit, establish a calibration factor. Record this factor 
in the project logbook. 

10.6 Radiation Survey Measurements of Ground Surface Areas 

Surface scanning (whether on the ground, on equipment, 
or on building surfaces) with portable radiation 
detectors is normally carried out to determine the 
location of anomalous areas (radiation levels in excess 
of guideline values) within a measurement grid block or 
the average radiation level within a measurement grid 
block. The scan of ground surfaces at the FMPC will be 
carried out to determine the average estimated soil 
concentration of uranium within small areas that have 
been staked by a licensed surveyor. This will be 
accomplished by moving the FIDLER probe in a serpentine 
pattern over the area to be surveyed. During this scan, 
the detector will be held approximately two inches above 
the surface. Although the beryllium window is protected 
by Lucite, care must be taken to protect the window 
during this operation. Radiation survey measurements 
will be performed according to the following procedure: 

0 Determine by checking the daily instrument 
standardization documentation that the FIDLER 
system has been checked and is ready for field 
measurements. 

0 Receive instructions from the Radiation 
Measurements task leader. These instructions 
should be specific in the following ways: 
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- The transit survey has been completed and 100- 
foot grids have been established; 

- The number of people required (one technical 
to monitor and one to record data); 

Time requirements; and - 
- Special instructions. 

0 Areas to be scanned should be subdivided into 
square grid blocks approximately 100 feet by 100 
feet. 

0 Grid block squares should be further subdivided 
into smaller square or rectangular grids, the total 
area of which can be scanned in several minutes. 
Areas 25 feet by 25 feet can be scanned in three 
minutes. The grids will be measured with a tape 
measure. 

0 Drainage paths will have been staked at 100-foot 
intervals. Scanning these areas with a FIDLER can 
only be done if the area is free of standing or 
flowing water. If the area meets these criteria, 
place a grid stake at 25-foot intervals between the 
100-foot stakes. 

0 Attach a Surface Measurements Field Logbook Form 
(Figure 11-3) to a clipboard or other suitable 
writing surface: mark the grid block coordinates in 
the boxes along the left and top margins of the 
form. 

0 Scan measurements will be recorded as integral 
counts over the area to be scanned; that is, pulses 
from the FIDLER will be summed for the three-minute 
intervals necessary to scan each 25-foot by 25-fOOt 
area. 

0 Scans will begin at one corner of a grid block and 
will progress in a serpentine pattern over the 
entire block, ending at the diagonally opposite 
corner of the block. Push the count button as the 
scan begins. With practice, the timed count will 
end upon reaching the opposite corner. During the 
scan, the technician must listen to the audible 
signal. This may be achieved by using headphones. 
Although scanning speed should not be slowed when 
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increased audible signals are heard, the presence 
of apparent "hot spots11 should be noted when the 
integrated count for the scan is recorded. 

o Upon completion of the scan for an individual grid 
block, record the integrated count in its 
respective position on the Surface Measurements 
Field Logbook Form. 

0 Return to the locations that were identified as 
having a "hot spotf8 and conduct a one-minute count 
over the area indicated as having the highest 
concentration. Record the count on the Surface 
Measurements Field Logbook Form. 

0 Repeat the survey of at least two subgrids 
(approximately 10 percent) for each 100-foot by 
100-foot grid. The subgrid yielding the highest 
count, as well as a subgrid selected randomly. 
Should be recounted. A calculator generating 
random numbers may be used to select the specific 
subgrid. Record the repeated data in the 
appropriate box on the Surface Measurements Field 
Logbook from, under the first data point. 

0 When all grid blocks for each assignment have been 
completed, return the signed Surface Measurement 
Field Logbook Forms to the task leader and return 
the FIDLER system to its storage area. The task 
leader will transfer the surface Measurement Field 
Logbook From to the project logbook. 

10.7 Use of the FIDLER to Estimate Soil Uranium Concentration 

The determination of uranium contamination in soil is 
based on the laboratory analysis of soil samples to 
identify isotopes of uranium. The FIDLER serves to 
identify areas that have t8elevatedt1 readings and 
provides a systematic approach to a biased soil sampling 
program by collecting samples in areas where the 
instrument response is consistently higher. It is 
possible to develop a correlation between the FIDLER 
response and degrees of soil contamination by comparing 
instrument response and the laboratory results of soil 
samples ._ 
The correlation is determined by first collecting soil 
samples from grids that exhibited elevated readings. A. 
survey with the FIDLER is repeated for the 25-fOOt by 
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25-fOOt subgrid as described in Section 11.6, as well as 
for the specific location where the sample is to be 
collected. The FIDLER is placed directly on the soil 
over the sample location and the integral count 
recorded. The soil sample is then collected at several 
depths to determine the concentration on the surface 
versus the subsurface. The instrument response is 
plotted with the concentrations of uranium, and a 
correlation is calculated using a linear regression 
method. 

The soil sampling program collects samples from areas 
previously surveyed during the radiation measurements 
task, especially those identified to have elevated 
readings. The FIDLER is used to survey each sample 
location to provide additional data concerning 
instrument response to soil contamination. 

10.8 Walk-Over Surveys Usins the Larse-Volume Scintillation 
Detector 

The purpose of this instruction is to provide uniform 
measurement techniques when using a large-volume 
scintillation detector and to provide uniform 
interpretation of the results from such measurements. 

The most sensitive gamma-ray survey instrument is the 
large-volume, sodium iodide scintillation detector 
(e.g., the Eberline Model SPA-3 or equivalent) . It is 
commonly used for locating gamma-ray sources in low 
background areas and for measurements of low-level 
exposure rates. 

This procedure is referenced in the manufacturer's 
operation manual. Various other manufacturer's 
instructions for operation of th large-volume 
scintillation detector may be used. 

Larse-Volume Scintillation Detector ODerational and 
Field Measurement Procedure - Set up the detector and 
perform the field measurement according to the following 
instructions: 

0 Check proper operation of the detector and its 
associated ratemeter/scaler according to the 
manufacturer's instructions. 

000400 
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Perform daily source checks using a 0.1 uCi Casium- 
137 check source and record the response in the 
project logbook. 

For walkover surveys, proceed to the assigned grid 
area and reset the scaler on the ratemeter/scaler. 

Subdivide the 100-foot by 100-foot grid into 16 
squares, each 25 feet by 25 feet. 

At one corner of the grid, start the scaler and 
timer and walk at a steady rate (approximately two 
feet per second) over the subgrid, beginning along 
on side and covering the entire grid in a 
rectilinear fashion until all areas have been 
surveyed. 

The scintillation detector should be suspended by a 
rope or strap and swung from side to side in a 
serpentine fashion. Each 25-fOOt by 25-foot 
subgrid should be surveyed in approximately two 
minutes. 

During the walkover, the survey meter count rate 
may be monitored with earphones, if necessary. Any 
location with an elevated count rate (indicated by 
a higher pitch in the earphones) in localized areas 
will be marked by dropping a weighted flag, and the 
survey will continue at the same pace. 

After the walkover of the grid is completed, the 
scaler and timer are stopped and the following 
items are recorded on the Surface Measurements 
Field Logbook Form (Figure 11-3): (1) grid ID 
number: (2) the total count: and (3) the elapsed 
time. 

Return to each location that has been flagged 
within the grid and perform a systematic survey 
beginning at the flag and working outward to 
determine the areal extent of the elevated reading. 

Record the highest count rate and the approximate 
location and areal extend and insert a marker at 
the location of the highest reading. 

000 40 1 
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1.0 PURPOSE 

PRODUCTION Title: PACKAGING LOW LEVEL RADIOACTIVE 
OPERATIONS WASTE (L-LRW) FOR OFF-S ITE 
PROCEDURE DISPOSAL 

Authorization: R. L. Gardner ISuDersedes: None 

This procedure establishes the criteria for packaging waste for off-site 
disposal . 

SOP 2 0 - C - 6 0 1  

Section: Waste Operations 
Plant: All 
Issue 

2.0 APPLICABILITY 
This procedure shall apply to WMCO organizations or subcontractors under the 
control of a WMCO organization that generates or requires disposal of 
materials classified as low level radioactive waste. 

3.0 RESPONSIBILITIES 
3.1 Transportation/Production Operations shall be responsible to move waste 

containers as required. 

R 3.2 The waste generator shall be responsible for packaging waste in a waste 
R container specified for disposal by Waste Operations, labeling packaged 
R 
R 
R 

material in accordance with the FMPC Lot Marking and Color-Coding System, 
and ensuring packaged material meets waste criteria guidelines per 
Figure 1 by interfacing with Waste Certification. 

The supervisor shall be responsible for defining applicable scale check 
procedures, specifying a standard tare weight of boxes, ensuring packaging 
materials are available for operators, personnel are trained in this SOP, 
determining disposition of items as defined in this SOP, and instructing 
personnel in packaging bulk shipments to meet DOT regulations as identified in 
this SOP. 

3.3 

3.4 The operator i s  responsible for packaging waste for off-site disposal per 
this SOP. 

4.0 DEFINITIONS 
4.1 L-LRW - Low level radioactive waste. 

4.2 ERMT - Environmental & Radiological Monitoring Technician. 

4.3 Tare Weight - gross weight minus the weight of the contents. 

R - MATERIAL REVISED, ADDED, OR DELETED. 
. .  _. 
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4.0 DEFINITIONS (cont.) 

PRODUCTION 
OPERATIONS 
PROCEDURE 

4.4 Waste Generator - organization (point of generation) at which waste is 
originated. 

4.5 48/55 Drum Packaqe - 48 gallon drum placed inside a 55 gallon DOT approved 
drum. 

Title: PACKAGING LOW LEVEL RADIOACTIVE SOP 20-C-601 
WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL Section: Waste Operations 

Plant: All 

4.6 Bulk Shipment - objects of non-radioactive material externally contaminated 
with radioactive material and shall be in compliance with DOT Regulation 
173.425 (c) (1) ( i v )  as example scrapwood, metal, paper bales, pal lets and 
other such items. 

Authorization: R. L .  Gardner ISuDersedes: None 

R 4.7 Waste Container - Approved container for waste shipment and disposal. 

Issue 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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PRODUCTION Title: PACKAGING LOW LEVEL R A D I O A C T I V E  
WASTE (L-LRW) FOR O F F - S I T E  
D ISPOSAL 

OPERATIONS 
PROCEDURE 

Authorization: R. L. Gardner ISupersedes: None 

5.0 REFERENCES - SOP 1-C-101 

SOP 20-C-601 

Section: Waste Operations 
Plant: All 
Issue 

6.0 INDUSTRIAL HEALTH AND SAFETY REQUIREMENTS 

DEFINED SAFETY SYSTEM INVOLVED: YES X NO 

6.1 Safety glasses with side shields shall be worn unless other eye protection 
is specified. 

6.2 Proper respiratory protection shall be worn when dusty conditions exist as 
specified by the ERMT for radioactive contaminants or by IH&S personnel for 
chemical air contami nants. 

6.3 Leather-palm gloves shall be worn to protect the hands from rough material 
and contamination. 

6.4 HEPA type filter vacuum cleaners or a vacuum system approved by ES&H shall 
be used. 

6.5 Any circumstance which could have resulted in an intake of radioactive 
materials by inhalation, ingestion, or absorption shall immediately be 
reported to a supervisor. The involved employees shall report to the 
Medical Department at the end of their shift to submit a urine sample and 
again report at the start of their next shift to submit another urine 
sample. Each involved employee shall complete an Incident Investigation 
Report, Form No. FMPC-ES&H-1458 while at Medical. The supervisor shall 
inform the Environmental and Radiological Monitoring Technician of the 
circumstance immediately and file a Minor Event Report, (Form FMPC-QA-2689) 
before the end of the shift during which the circumstance happened. 

7.0 PROCEDURE 

7.1 Packaginq 48 qallon drum in 55 gallon drum (48/55 drum packaqe). 

7.1.1 Perform scale check per applicable SOP in area of packaging operation. 

7.1.2 Visually inspect drums for significant rust, dents or damage. Do not 
use drums having significant rust, dents, or damage. 
for disposition. 

Notify supervisor 
Move rejected drums to designated area. 

7.1.3 Remove lids of the 48 & 55 gallon drums. 

7.1.4 Place 48 gallon drum inside the 55 gallon drum. 

R - MATERIAL REVISED, ADDED, OR DELETED. ooo;ao5 
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7.1.5 Record the s tandard  t a r e  weight (72 l b s )  f o r  48/55 ga l lon  drum package 
on Form No. FMPC-AC-1945 (See Figure 2 ) .  

PRODUCTION 

R 7.1.6 Complete form FMPC-ES&H-1945-XX (See Figure 2 ) .  

T i t l e :  PACKAGING LOW LEVEL RADIOACTIVE SOP 20-C-601 

R 
R of each s h i f t .  

NOTE: Return completed form FMPC-ES&H-1945-XX t o  superv isor  a t  the end 

OPERATIONS 
PROCEDURE 

7.1.7 Place f i l l i n g  c o l l a r  on the 48/55 ga l lon  drum package. 

WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL Sect ion:  Waste Operat ions 

P lan t :  All 

7.1.8 Pos i t ion  new drum package, coded with l o t  numbers and t a r e  weight i n  the 
d r  ummi ng s t a t  i on. 

Author iza t ion :  R .  L.  Gardner Supersedes: None 

7.1.9 F i l l  the 48 ga l lon  drum w i t h  spec i f i ed  mater ia l  within 3 inches of drum 
top.  

7.1.10 Remove f i l l e d  drum package from the  drumming s t a t i o n  and vacuum loose  
mater ia l  from t h e  top  su r face  of the f i l l i n g  c o l l a r .  

I ssue  
Date: 07-07-87 

NOTE: Remove t h e  f i l l i n g  c o l l a r  c a r e f u l l y  t o  prevent mater ia l  from 
s p i l l i n g  i n t o  the void between t h e  48 and 55 ga l lon  drums. 

7.1.11 Using a 4 ounce scoop, c o l l e c t  samples from t h e  c e n t e r  sur face  of 
conten ts  per SOP 1-C-101. 

7.1.12 Hold for inspec t ion  by waste t echn ic i an .  

7.1.13 Cover the 48 ga l lon  drum with l i d  and secure with a v e r t i c a l  lever r i n g .  

7.1.14 I n s t a l l  a wi re  sea l  i n  the lever r ing  of drum. 

7.1.15 Cover the 55 ga l lon  drum with a l i d  and bo l t  type r ing .  

7.1.16 Secure the b o l t  r i n g  by p lac ing  the locking n u t  in a neutral  p o s i t i o n .  

7.1.17 Using a torque  wrench, to rque  the b o l t  t o  45-55 l b - f t .  

7.1.18 Tighten the locking n u t  snugly aga ins t  the  threaded f lange  ( r i g h t  s i d e )  
of the b o l t  r i n g .  

7.1.19 Place f i l l e d  drum on s c a l e  and p r i n t  weigh the drum, complete t h e  weight 
t i c k e t  and stencil the g ross  and net weights on the  s i d e  of the drum. 
Record drum information on Form FMPC-AC-1945 (See Figure 2) .  

R - MATERIAL REVISED, ADDED, OR D E L E T E D .  
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PRODUCTION 

PROCEDURE 
OPERATIONS 

SOP 20-C-601 

Sect ion:  Waste ODerations 

T i t l e :  PACKAGING LOW LEVEL RADIOACTIVE 
WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL 

I 
Author iza t ion :  R. L .  Gardner Supersedes : 

7.1.20 Place three drums on a pa l le t  w i t h  drum b o l t  r i ngs  f ac ing  outward. 
S t r a p  drums t o g e t h e r  using s t r aps .  S tage  in  designated s to rage  a r e a  
await ing t r a n s f e r  t o  Waste Operations s t ag ing  area .  

Operat ions s t ag ing  a rea .  
7.1.21 Notify supe rv i so r  f o r  Transportat ion t o  move p a l l e t i z e d  drums t o  Waste 

P lan t :  All 
I ssue  
Date: 07-07-87 

7.2 PACKAGING WOOD BOXES (4FT X 4FT X 7FT) OR (2FT X 4FT X 7FT). 

7.2.1 

7.2.2 

7 .2 .3  

7.2.4 

7 .2 .5  

7.2.6 

7.2.7 

7 .2 .8  

7.2.9 

Tare weigh each twen t i e th  box. 
Check", Form FMPC-PRO-2867 (See Figure 3 ) .  

Place wooden box i n  loading area and remove l i d .  

Record the weight on a "Box Tare Weight 

Complete form FMPC-ES&H-1945-XX (See Figure 2 ) .  

Line the box with a sheet of 0.006 inch p l a s t i c  t h a t  i s  approximately 
14 f e e t  X 16 f e e t ,  o r  a performed l i n e r  i f  the box i s  t o  be f i l l e d  with 
loose  ma te r i a l  such a s  scrap wood o r  metal .  

Add Polypropylene/Pulp super absorbent sheets o r  one bag o f  uncalcined 
diatomaceous e a r t h  spread evenly in the bottom of the  box. 

NOTE: D E L E T E D  

Load loose  mater ia l  i n t o  the box a s  t i g h t l y  a s  poss ib le .  
s o i l ,  add wet -s t rength  polypropylene/pulp superabsorbent f a b r i c ,  o r  one bag 
of  uncalcined diatomaceous ea r th  over the s o i l  when the box i s  f u l l .  

I f  t he  box con ta ins  

CAUTION: DELETED 

NOTE: DELETED 

When box i s  f u l l ,  f o l d  p l a s t i c  over con ten t s  and place l i d  on box. 

Perform s c a l e  check pe r  appl icable  SOP in  a rea  of packaging opera t ion .  

Weigh box and stencil  o r  mark the  gross  weight ,  FMPC Lot number o r  conten t  
d e s c r i p t i o n ,  and t a r e  weight (use s tandard  t a r e  weight spec i f i ed  by 
supe rv i so r )  i n  1 inch (minimum) block o r  l e g i b l e  l e t t e r s  with black 
waterproof ink on the s i d e  of box. 

NOTE: When f i l l i n g  box with drums, ob ta in  shipment number and box 
number p r i o r  t o  loading drums. 

CAUTION: DO NOT EXCEED A MAXIMUM GROSS WEIGHT OF 5000 LBS. 

R - MATERIAL REVISED, ADDED, OR DELETED.  
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PRODUCTION 

PROCEDURE 
0 P ERAT I ONS 

SOP 20-C-601 

Section: Waste Operations 

T i t l e :  PACKAGING LOW LEVEL RADIOACTIVE 
WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL 

I 
Autho r i za t i on :  R. L. Gardner Supersedes : None 

7.2.11 Place b a r r e l  grab over drum. 

P lan t :  A l l  
Issue 
Date: 07-07-87 

7.2.12 A t tach  the  clam s h e l l  hook o r  o ther  l i f t i n g  device (as s p e c i f i e d  by 
superv isor )  on each s ide o f  the  drum l i d  r i n g .  

7.2.13 Raise drum i n t o  a i r  and p o s i t i o n  over top  o f  box. 

WARNING: A second operator ,  us ing a remote pole,  s h a l l  steady drum 
w h i l e  i n  t h e  a i r .  

7.2.14 Lower drum i n t o  box and remove l i f t i n g  device. 

7.2.15 Add one bag o f  uncalc ined diatomaceous ear th  i n  the box i f  
condensat ion/ f rost  i s  present or could develop on e x t e r i o r  o f  drums. 

7.2.16 Place l i d  on box. 

7.2.17 Obta in  tabu la ted  weight o f  box and contents from Waste Technic ian 
s t e n c i l  o r  mark gross weight, shipment l o g  number and i d e n t i f i c a t i o n  
number i n  1 inch  (minimum) b lock  o r  l e g i b l e  l e t t e r s  w i t h  b lack  
waterproof  i n k  on t h e  s ide  o f  box. 

7.3 PACKAGING METAL BOXES 

7.3.1 Tare weigh each twen t ie th  box. 
Check", Form FMPC-PRO-2867 (See Figure 3) .  

Record the weight on a "Box Tare Weight 

7.3.2 Place metal box i n  s tag ing  area and remove banding and cardboard packing 
mater i  a1 . 

7.3.3 Remove l i d  and s lowly  lower  l i d  t o  prevent damage. 

7.3.4 Complete form FMPC-ES&H-1945-XX (See Figure 2).  

7.3.5 Obta in  f rom superv isor  a shipment l o g  number and box i d e n t i f i c a t i o n  
number f o r  drums t o  be loaded i n t o  metal box. 

7.3.6 Seal drum leve r / r i ngs  on drums. 

7.3.7 Complete steps 7.2.10 t h r u  7.2.13 o f  t h i s  procedure t o  load drums i n t o  
metal  box. 

I n s t a l l  w i re  seal on l e v e r  r i ngs .  

R - MATERIAL REVISED, ADDED, OR DELETED. 
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7.3.8 

7.3.9 

7.3.10 

7.3.11 

PRODUCTION 
0 P ERAT I ONS 
PROCEDURE 

When box i s  f i l l e d ,  add one bag of uncalcined diatomaceous e a r t h  i n  the 
box i f  condensa t ion / f ros t  i s  present  o r  could develop on e x t e r i o r  o f  
drums. 

T i t l e :  PACKAGING LOW LEVEL RADIOACTIVE SOP 20-C-601 
WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL Sect ion:  Waste Operation 

P lan t :  All 

Close and secure box l i d  f o r  i n t e r p l a n t  t r a n s f e r .  

Author iza t ion :  R .  L .  Gardner Supersedes: None 

Obtain t a b u l a t e d  weight o f  box and con ten t s ,  mark g r o s s  weight,  shipment 
l o g  number and box i d e n t i f i c a t i o n  number i n  1 inch (minimum) block o r  
l e g i b l e  l e t t e r s  with black waterproof i n k  on s i d e  of  box. 

I s sue  
Date: 07-07-87 

When loading  loose  mater ia l  i n  metal boxes, perform items 7.2.5 and 
7.2.8.  
7.2.8.  

When loading asbes tos ,  perform items- 7.2.4,  7.2.5, 7.2.7,  and 

CAUTION:  MAXIMUM GROSS WEIGHT OF METAL BOXES IS 6,000 LBS. 

NOTE: So i l  and masonry can be mixed. Scrap wood and metal s h a l l  be 
packaged sepa ra t e ly .  

7.4 PACKAGING B U L K  SHIPMENTS 

7.4.1 

7.4.2 Package mater ia l  o r  item per  posted i n s t r u c t i o n s  of supe rv i so r .  

7.4.3 Complete form FMPC-ES&H-1945-XX (See Figure 2 ) .  

Not i fy  supe rv i so r  of bulk packaging requirement.  

7 .5  PACKAGING SEA/LAND CONTAINERS 

7.5.1 Inspec t  the e x t e r i o r  of the con ta ine r .  
s i g n i f i c a n t  rust, dents ,  o r  damage. Notify superv isor  f o r  d i s p o s i t i o n  
i n s t r u c t i o n .  

Check t h a t  con ta ine r  t a r e  weight i s  i d e n t i f i e d  on the con ta ine r .  
the supe rv i so r  i f  the t a r e  weight i s  not  loca ted  on a s i d e  of  t h e  
c o n t a i n e r .  

Inform the superv isor  t h a t  con ta ine r  survey is  requi red .  

NOTE: 

Do not use con ta ine r s  having 

Move r e j e c t  con ta ine r s  t o  the designated a rea .  

7.5.2 Notify 

7.5.3 

The superv isor  s h a l l  reques t  an ERMT t o  perform the con ta ine r  
survey. 

R - MATERIAL REVISED, ADDED, OR D E L E T E D .  
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R 

PRODUCTION 
0 P ERAT I ON S 
PROCEDURE 

R 
R 

T i t l e :  PACKAGING LOW LEVEL RADIOACTIVE SOP 20-C-601 
WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL Sect ion:  Waste ODeration 

R 
R 

I 
Au tho r i za t i on :  R. L. Gardner Supersedes: None 

R 
R 

P lan t :  A l l  
Issue 
Date: 07-07-87 

R 

R 

R 
R 

R 
R 

R 
R 

R 
R 

R 

7.0 PROCEDURE (cont  . ) 
7.5.4 Inspec t  t he  i n t e r i o r  o f  t h e  conta iner .  

and/or damage i s  found, n o t i f y  t he  superv isor .  
con ta iner .  Move t h e  r e j e c t  con ta iner  t o  a s torage area des ignated by 
t h e  superv isor .  

I f  s i g n i f i c a n t  r u s t ,  dents,  
Do n o t  use t h e  

7.5.5 Complete a "Residue Product ion - Trans fer  and I d e n t i f i c a t i o n " ,  Form 
FMPC-ES&H-1945-XX (See Figure 2 ) .  

7.5.6 Apply a cont inuous bead o f  GE RTV SILICONE RUBBER ADHESIVE SEALANT, o r  
equiva lent ,  on a l l  seams and corners o f  t he  conta iner  i n t e r i o r .  

NOTE: 

L ine  the  conta iner  f l o o r s  w i t h  a 0.006 inch  t h i c k  p l a s t i c  sheet t h a t  
extends a t  l e a s t  36 inches up each s ide  o f  t h e  conta iner .  

The bead o f  sea lan t  s h a l l  be a minimum o f  1/4- inch. 

7.5.7 

7.5.8 Cover the  p l a s t i c  sheet w i t h  wet -s t rength  polypropylene/pulp 
superabsorbent f a b r i c .  

7.5.9 Place plywood on t h e  conta iner  f l o o r  and up t o  approximately f o u r  f e e t  
i n  he igh t  on a l l  s ides.  

7.5.10 At tach  a p r o h i b i t e d  ma te r ia l s  l i s t  (See F igu re  1) t o  t h e  conta iner ,  i n  a 

7.5.11 Load t h e  conta iner .  Use a l l  t h e  space i n  t h e  conta iner .  

conspicuous l o c a t i o n .  

CAUTION: 

conta iner .  

WHEN A UNSEALED CONTAINER I S  NOT ATTENDED, LOCK THE CONTAINER. 

7.5.12 A f t e r  t he  con ta ine r  has been f i l l e d ,  c lean t h e  back ledge o f  t h e  

7.5.13 L ine  the  l i d / d o o r  opening w i t h  0.006-inch t h i c k  p l a s t i c ,  o r  equ iva len t ,  
t o  a he igh t  o f  18 inches. 

7.5.14 Using plywood and 2 i n c h  x 4 inch  wood, o r  o t h e r  s i m i l a r  t ype  
mater ia ls ,  secure t h e  l oad  i n s i d e  the  conta iner .  

7.5.15 Seal t he  d o o r / l i d  seam w i t h  a 1/4- inch minimum bead o f  GE RTV SILICONE 
RUBBER ADHESIVE SEALANT, o r  equ iva len t .  

7.5.16 Close one door, apply  GE RTV SILICON RUBBER ADHESIVE SEALANT, o r  
equ iva len t ,  around t h e  crack, and then c lose  the  o t h e r  door. 

R - MATERIAL REVISED, ADDED, OR DELETED. 000410 
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SOP 2 0 - C - 6 0 1  

Sect ion:  Waste ODerations 

P R O U C T I O N  

PROCEDURE 
OP €RAT I ON S 

T i t l e :  PACKAGING LOW LEVEL RADIOACTIVE 
WASTE (L-LRW) FOR OFF-S ITE 
DISPOSAL 

R 8.1 FMPC-ES&H-1945-XX, I tem Product ion/Cer t i  f i ca t i on / Iden t  i f i c a t  ion"  

I 
Au tho r i za t i on :  R. L. Gardner Supersedes: None 

R 8.2 FMPC-PRO-2867, "Box Tare Weight Check" 

P lan t :  A l l  
Issue 
Date: 07-07-87 

R 8.3  DELETED 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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R PACKAGING GUIDELINES 
R FOR 
R WASTE GENERATOR 

PRODUCTION Title: PACKAGING LOW LEVEL RADIOACTIVE 
WASTE (L-LRW) FOR OFF-S ITE 
DISPOSAL 

OPERATIONS 
PROCEDURE 

Authorization: R. L. Gardner Supersedes: None 

R PACKAGE HAS BEEN PROPERLY PREPARED FOR CLOSING: 

NO L I O U I D S  OF ANY K I N D , H A V E  BEEN PLACED I N  CONTAINER 

HEAVY/BULKY I T E M S  HAVE BEEN SECURED W I T H I N  CONTAINER 

A L L  A V A I L A B L E  SPACE HAS BEEN U T I L I Z E D  E F F I C I E N T L Y  

. R 

R 
R 

R 

PROHIBITED MATERIALS HAVE BEEN EXCLUDED (SEE BELOW) 

R 
R 

PACKAGING HAS NOT BEEN DAMAGED DURING LOADING 

LINER IS I N  PLACE AND PROPERLY LAPPED AND SEALED 

SOP 2 0 - C - 6 0 1  

Section: Waste Operations 
Plant: All 
Issue 
Date: 07-07-87 

R PROHIBITED MATERIALS 

R COMPRESSED GASES 
R (UNPUNCTURED AEROSOL CANS INCLUDED) 

R EXPLOSIVES 

R FREE LIQUIDS 

R FINE PARTICULATES (RESPIRABLE FINES) 

R HAZARDOUS WASTE 

R CORROSIVE MATERIALS 

WASTE CRITERIA GUIDELINES 
Figure 1 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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Page R e v i s i o n  Date :  07-25-88 

SOP 20-C-601  

S e c t i o n :  Waste O p e r a t i o n s  

PRODUCTION 
OPERATIONS 
PROCEDURE 

T i t l e :  PACKAGING LOW LEVEL RADIOACTIVE 
WASTE (L-LRGI) FOR OFF-SITE 
DISPOSAL 

A u t h o r i z a t i o n :  R. L. Gardner Supersedes: None 

GENERATOR SIGNATURE 
FMPC-ESbH-1945-XX (REV. 8/12/87) 

P l a n t :  A l l  
I s s u e  
Da te :  07-07-87 

1 0 2 1 4 4  

0 
9 

u) 

3 
U 

SUPERVISOR SIGNATURE DATE 

DATE ~ SHIFT BADGE NO. D R U M  NO. P. 0. NO. SOURCE CLASS MATERIAL TYPE LOT SEQUENCE NO. 
MO DAY YEXR 

I l l  I I  I I I l l  I I 1 1 1 1 1 ~  
SEAL DATE PACKAGE PHYSICAL CE RTlf ICATION P U N T  PROD. M B A  

SEAL NUMBER MONTH DAY YEAR YES NO 
EMPTY D R U M  AT START 

WASTE DES- MATERIAL IS AS CODED 
PROHIBITED MATERIALS 

PACKAGE TYPE 1 LIQUIDS IN CONTAINER 
PACKAGE SIZE LINER SEALED 

I l l 1  ~ RUST HOLES OR DENTS PLAY1 TO M B A  TO - ~ _ _ _ _ _ _  
GROSS WEIGHT 

--- 

J I TARE WEIGHT 

R ITEM PRODUCTION/CERTIFICATION/IDENTIFICATION 

F i g u r e  2 
FORM NO. FMPC-ES&H-1945-XX 

R - MATERIAL REVISED, ADDED, OR DELETED. 000 41 3 
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PRODUCTION 
OPERATIONS 
PROCEDURE 

T i t l e :  PACKAGXNG LOW LEVEL RADIOACTIVE SOP 20-C-601 
WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL Sect ion:  Waste Operat ions 

R 

1 
A u t h o r i z a t i o n :  R .  L. Gardner Supersedes: None 

BOX TARE WEIGHT CHECK 

P l a n t :  A l l  
Issue 
Date:  07-07-87 

BOX NO. 

FMPC-PRO-2867 

OAT E TARE WEIGHT ( L B S . )  BADGE NO. 

-~ 
~ 

R BOX TARE WEIGHT CHECK 

F igure  3 
FORM FMPC-PRO-2867 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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I I 
T i t l e :  PACKAGING LOW LEVEL RADIOACTIVE 

WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL 

A u t h o r i z a t i o n :  R .  L .  Gardner Supersedes: None 

SOP 2 0 - C - 6 0 1  

Sect ion:  Waste Operat ions 
P l a n t :  All 
I ssue  
Date:  07-07-87 

F igure  4 - DELETED 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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1 thru 11 

PRODUCTION 
0 P ERAT I ONS 
PROCEDURE 

1, 3 thru 7, 
9 

Title: PACKAGING LOU LEVEL RADIOACTIVE SOP 20-C-601 
WASTE (L-LRW) FOR OFF-SITE 
DISPOSAL Section: Waste Operations 

Plant: All 

1 thru lA, 
3 thru 5, 
6 thru 68, 
7 thru 11 

Authorization: R. L. Gardner ISuDersedes: None 

DATE - 

Issue 

RECORD OF ISSUE/REVISIONS 

DESCRIPTION AND AUTHORITY 

07-07-87 Procedure requirement for packaging waste for off-site 
disposal per Request No. P87-151, initiated by K. J. 
Dun bar. 

12- 21 -87 Revi sed procedure to incorporate audit recommendations 
per Request No. P87-229, initiated by 3. E. Harmon. 

07 - 25 -88 Revised to incorporate CIOs C88-081, C88-097, C88-098, 
C88-099, C88-100, and C88-101 per Request Nos. P88-162, 
P88-171, P88-172, P88-173, P88-174, and P88-175. 

LIST OF EFFECTIVE PAGES 

PAGE DATE - 
1 thru 1A 

2 
3 thru 5 
6 thru 6B 
7 thru 11 

07 - 25 -88 
07-07-87 
07 - 25- 88 
07 - 25-88 
07 - 25 -88 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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Page Revision Date: - 

This procedure establishes the criteria for low level radioactive waste 
shipment preparation. 

PRODUCTION 
OPERATIONS 
PROCEDURE 

2.0 APPLICABILITY 

Title: LOW LEVEL RADIOACTIVE WASTE SOP 1-C-602 
(L-LRW) SHIPMENT PREPARATION 

Section: Waste ODerations 

This procedure shall apply to preparation for shipment of material 
designated as low level radioactive waste for shipment off-site. 

Supersedes: None 

3.0 RESPONSIBILITIES 

Plant: 1 
Issue 
Date: 07-07-87 

3.1 The Waste Operations supervisor shall be responsible for coordinating and 
notifying supporting organizations of assistance as required per this SOP, 
determining disposition o f  items as defined in this SOP, ensuring packaging 
materials are available for operators, designating area for rejected 
containers, and ensuring personnel are trained in this SOP. 

responsible for survey of each container classified as low level 
radioactive waste. 

3.2 The Environmental and Radiological Monitoring Technician (ERMT) shall be 

3.3 Materials Control and Accountability Section shall coordinate documentation 
preparation for a waste shipment. 

3.4 The operator is responsible for shipment preparation per this SOP. 

4.0 DEFINITION 
4.1 ERMT - Environmental, Radiological Monitoring Technician. bU6 1 2  

4.2 Waste Generator - Organization (point of generation) q@q&@&Ro 
4.3 L-LRW - Low Level Radioactive Waste 

4.4 Transport Index - A dimensionless (rounded u p  to the first decima,l:,,place).--' --- '  

number placed on the label of a package to designate t'fig$egl.Se--of control 
to be exercised by those handling the package. 
higher of the two following derivations: 
(in m R/h) at one meter from the package; and (2) for fissile Class I 1  and 
I 1 1  shipments,. an index is calculated for criticality control purposes. 

originated. 1, 1' 
($$?!L,/. _-I 

. . .  .. ._  .-- . ... --_-. 

The nufiber is from the 
(1) the maximum radiation level 

5.0 REFERENCES 

SOP-01-105, "Packaging of Contaminated Wood Pallets for Shipment" 

R - MATERIAL REVISED, ADDED, OR DELETED. OO0417 
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PRODUCTION 
0 P ERAT I ONS 
PROCEDURE 

Title: LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION 

6.0 INDUSTRIAL HEALTH AND SAFETY REQUIREMENTS 

6.1 Safety glasses with side shields shall be worn unless 
is specified. 

Authorization: R. L. Gardner 

SOP 1-C-602 

Section: Waste Operations 
Plant: 1 
Issue 
Date: 07-07-87 

Supersedes: None 

other eye protection 

6.2 Proper respiratory protection shall be worn when dusty conditions exist as 
specified by the ERMT for radioactive contaminants or by IH&S personnel for 
chemical air contaminants. 

6.3 Leather palmed gloves shall be worn to protect the hands from rough 
material and contamination. 

6.4 HEPA type filter vacuum cleaners or a vacuum system approved by ES&H shall 
be used. 

R 6.5 
R 
R 
R 
R 
R 
R 
R 

Any circumstance which could have resulted in an intake of radioactive 
materials by inhalation, ingestion or absorption shall immediately be 
reported to a supervisor. The supervisor shall immediately report the 
circumstance of possible radioactive materials intake to Environmental and 
Radiation Monitoring for evaluation. The involved employees shall report 
to Medical Services at the end of their shift to submit a urine sample and 
again report at the start of their next shift to submit another urine 
sampl e. 

7.0 PROCEDURE 

7.1 Waste Shipment Arrival At Waste Operations Staging Area 

7.1.1 Move waste shipment to Waste Operations staging area. 

7.1.2 Check the container for significant damage such as dents, rust, holes, 
cracks, and defects. Notify supervisor for disposition. Move rejected 
containers to designated area. 

R 
R sticker is present. Notify supervisor if sticker is missing. 

R 

7.1.3 Check container to ensure that the Waste Certification Specialist’s 

7.1.4 Notify supervisor to request the Waste Certification Specialist to 
assign shipment log number and container identification number. 

R - MATERIAL REVISED, ADDED, OR DELETED. 000418 
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SOP 1-C-602 

Section: Waste ODerations 

PRODUCTION 

PROCEDURE 
a OPERATIONS 

Title: LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION 

7.0 PROCEDURE (cont . ) 

1 
Authorization: R. L. Gardner Supersedes : None 

R 7.1.5 Stencil or mark assigned shipment log number and container 
identification number in 1 inch (minimum) block or legible letters with 
black waterproof ink on the top center and/or side of container. 

Plant: 1 
Issue 
Date: 07-07-87 

R 7.1.6 Notify ES&H for an ERMT to survey container. 

R 
R 

7.1.7 Affix LSA (Low Specific Activity) or LQ (Limited Quantity) labels to 
container as specified by the Waste Certification Section of MC&A. 

7.2 Drum Shipment Preparation 

7.2.1 Torque lock ring bolt to 45 ft-lbs. 

7.2.2 Securely tighten the locking nut against the threaded flange (right 
flange) (See Figure 1). 

Dab bolt flange assembly with red paint as a visual code designating 
that the tightening procedure has been completed. 

7.2.4 Thread safety wire through hole in either the bolt head or threaded 
portion of bolt and around threaded portion of bolt ring and fasten (See 
Figure 2). 

7.2.3 

R 
R 

7.2.5 Touch-up paint scratches on container. 

7.2.6 Check drums for moisture. Remove moisture with rag and dispose of rag 
in designated container. 

7.3 Wooden Box Shipment Preparation 

7.3.1 Band the box vertically with three 1-1/4 inch metal bands. One band on 
both ends of box and one in the middle (See Figure 3 for Band Location). 

7.3.2 Check box for moisture. Remove moisture with rag and dispose of rag in 
designated container. 

7.3.3 Apply CONTECH PL-500 adhesive, or equivalent, in a continuous bead 1/4 
inch minimum to 1/2 inch maximum on top edges of vertical 3/4 inch 
panel. 

7.3.4 Fasten top using 10 penny nails on three inch centers and in addition 
drive two 30 penny galvanized nails through side panel into each 2 inch 
x 4 inch on top panel (eight places). 

R - MATERIAL REVISED, ADDED, OR DELETED. 0 0 0 4 ~ 9  
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7.0 PROCEDURE (cont.) 

7.4 'Metal Box Shipment Preparation 

PRODUCTION 
OPERATIONS 
PROCEDURE 

7.4.1 

R 7.4.2 
R 
R 
R 

R 
7.4.3 

7.4.4 

7.4.5 

7.4.6 
7.4.7 

7.4.8 

Title: LOW LEVEL RADIOACTIVE WASTE SOP 1-C-602 
(L-LRW) SHIPMENT PREPARATION 

Section: Waste Operations 
Plant: 1 

Check the box for significant damage such as dents, rust, holes, cracks, 
and defects. Notify supervisor for disposition. Move rejected boxes to 
designated area. 

Check box for drain hole/plug. If a drain hole/plug is present, tighten 
the drain plug. 
indicated plug has been tightened. 
proceed to 7.4.3. 

Paint red dot on lower left hand front of box to 
If drain hole/plug is not present, 

Authorization: R. L. Gardner ISuDersedes: None 

WARNING: IF THERE IS A DRAIN HOLE BUT NO PLUG, CONTACT SUPERVISOR. 
Band box with two metal bands 1-1/4 inch wide x .044 inch thick mangus 
P/W (painted/waxed), tensile strength of 7,610 lbs, 5.3 ft/lb, 100 
lbs/coil , located equidistance from center. 

Issue 

For box with edge type pins, insert pins through the straps located on 
the upper perimeter of the box so that the locking notches are below the 
straps. 

For box with bolt type closure, insert self-tap hex-head bolt through 
flange on lid and the hole on the top of the box. 

Tighten hex-head bolts with an impact or socket wrench. 
Touch-up paint scratches. 

Check box for moisture. 
designated container. 

Remove moisture with rag and dispose of rag in 

7.5 Pre-Final Container Preparation For All Types of Containers. 

7.5.1 

7.5.2 

7.5.3 

Move waste shipment container to designated temporary staging area and 
cover with tarp or equivalent cover. 

Coordinate with Transportation to determine completion of shipment 
documentation. 

After verifying documentation move the shipment to shipping lanes for 
final preparation. 

7.6 Drum Shipment Final Preparation 

7.6.1 Check drum for significant damage such as dents, rust, holes, cracks, 
and defects. Notify supervisor for disposition. Move rejected drums to 
designated area. 

a. 
R - MATERIAL REVISED, ADDED, OR DELETED. 
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7.6.2 Verify the existence and clarity of the shipment log number and 
container identification number and that they are marked in 1 inch 
(minimum) letters using black waterproof ink. 

PROOUCTION 
OPERAT IONS 
PROCEDURE 

7.6.3 Verify gross weight is marked on each drum; 

Title: LOW LEVEL RADIOACTIVE WASTE SOP 1-C-602 
(L-LRW) SHIPMENT PREPARATION 

Section: Waste Operations 
Plant: 1 

7.6.4 Verify jam nut is locked to opposite side of bolt head with flat side 
against ring harness. 

Authorization: R. L. Gardner Supersedes: None 

7.6.5 Check for a red dot on bolt to signify torque has been applied. 

Issue 
Date: 07-07-87 

7.6.6 Verify safety wire installed on bolt. 

7.6.7 Touch-up paint scratches. 

7.6.8 Check for moisture on drum. Remove moisture with rag and dispose of rag 
in designated container. 

7.7 Wooden Box Shipment Final Preparation 

7.7.1 Check box for significant damage such as holes, cracks, or defects. 
Move rejected box to designated Notify supervisor for disposition. 

area. 

7.7.2 Verify the existence and clarity of the shipment log number and 
container identification number and that they are marked in 1 inch 
(minimum) letters using waterproof ink. 

7.7.3 Verify gross weight is marked on each box. 

7.7.4 Verify that three metal bands are secure and located vertically with one 
in the center and the remaining two equidistance from the center. 

7.7.5 Check for moisture on box. Remove moisture with rag and dispose of rag 
in designated container. 

7.8 Metal Box Shipment Final Preparation 

7.8.1 Check for significant damage such as dents, rust, holes, cracks, and 
defects. Notify supervisor for disposition. Move container to 
designated.area. - 

7.8.2 Verify drain plug secure by checking for red paint dot on the lower left 
hand front of box. 

7.8.3 Verify wedge type pins (if used) are secure. 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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7 .8 .4  Verify bolt type locking devices (if used) are secure. 

7 .8 .5  Verify the existence and clarity of the shipment log number and 
container identification number and that they are marked in 1 inch 
(minimum) letters using black waterproof ink. 

7.8.6 Verify gross weight is marked on box. 

Page 6 
Page Revision Date: 01-05-88 

7 .8 .7  Verify two bands are located vertically on box, secure, and equidistant 
from center. 

PRODUCTION Title: LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION OPERATIONS 

PROCEDURE 

Authorization: R. L. Gardner Supersedes: None 

7.8.8 Touch-up paint scratches. 

SOP 1-C-602 

Section: Waste Operations 
Plant: 1 
Issue 
Date: 07-07-87 

7 .8 .9  Check for moisture on box. 
in designated area. 

Remove moisture with rag and dispose of rag 

7 . 9  Bulk Shipment Final Preparation 

7 .9 .1  Check items or material for visible loose contamination. Notify 
supervisor of condition. 

7.9.2 Check parcel or package for containment (Refer to items 7.1 .1  thru 7 .1 .6  
for requirements). When packaging wooden pallets, refer to SOP-01-105, 
"Package of Wooden Pal 1 ets. " 

7.9.3 Verify the existence and clarity of markings for gross weight, shipment 
log number, and package identification number on package. 

7.9 .4  Check that package has no sharp protruding objects which could puncture 
transport vehicle 1 ining. Notify supervisor of condition. Move 
rejected package to designated area. 

7.9 .5  Check for moisture on package. 
rag in designated container. 

Remove moisture with rag and dispose of 

7.10 Final Documentation Prior to Loading 

7.10.1 The Waste Operations Supervisor shall notify the Materials Control and 
Accountability Waste Certification Specialist and designated Engineer 
and together with Waste Operations Supervisor shall authorize the 
release of each shipment by signing the Waste Shipment Authorization 
Check1 i st, Form No. FMPC-PRO-2868 (See Figure 4). 

R 

0 
R - MATERIAL REVISED, ADDED, OR DELETED. 
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ISOP 1-C-602 PROOUCTION 

PROCEDURE 
OPERATIONS I Sect i on : Waste Operat i ons 

Title: LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION 

. IPlant: 1 

7.0 PROCEDURE (cont.) 

7.10.2 Notify Nuclear Materials Control and Accountability Section for a 
designated individual to affix to each container and authorize by a 
package signature the certification sticker NV-211. 

7.10.3 Notify Transportation that shipment is ready for loading. 

8.0 APPLICABLE FORMS 

8-1  Form No. FMPC-PRO-2868, "Waste Shipment Final Authorization Check1 ist" 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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SOP 1-C-602 

Section: Waste ODerations 

Title: LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION 

I 
Authorization: R. L. Gardner Supersedes: None 

\-, :,-\ 

Plant: 1 
Issue 
Date: 07-07-87 

LOCK RING BOLT INSTALLATION 

Figure 1 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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1SOP 1-C-602 PRODUCTION 

PROCEDURE 
OPERATIONS 

l s e c t i o n :  Waste O p e r a t i o n s  

T i t l e :  LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION 

I 
A u t h o r i z a t i o n :  R. L .  Gardner  Supersedes: None 

a 

P l a n t :  1 
I s s u e  
Date:  07-07-87 

LOCK RING PAINT AND SAFETY WIRE INSTALLATION 

F i g u r e  2 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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PRODUCTION 

PROCEDURE 
a OPERATIONS 

SOP 1-C-602 

Section: Waste ODerations 

Title: LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION 

I IPlant: 1 
Authorization: R. L. Gardner ISupersedes: None I Issue 

I ‘  I Date: 07-07-87 

BOX BANDING 

Figure 3 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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SOP 1-C-602 

Sec t ion :  Waste Operat ions 

PRODUCTION 

PROC EDUR E 
0 OPERATIONS 

T i t l e :  LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION 

WASTE SHIPMENT FINAL AUTHORIZATION CHECKLIST 

I 
A u t h o r i z a t i o n :  R. L. Gardner Supersedes: None 

Shipment Number 
Waste D e s c r i p t i o n  Code(s) 

Waste Con ta ine r  D e s c r i p t i o n ( s )  
C1 c s u r e  Type Dimensions Tare W t .  Approved Badge No. 

Pin & Gasket Meta l  Box 4 3 " Hx 53 I' W x 7 7 I' L 629 

Pin & Gasket Meta l  Box 43 I' Hx 53 'I W x 7 7 I' L 660 
B o l t  & Gasket Meta l  Box 40 'I Hx 53 I' W x 7 7 I' L 63 2 

N a i l  & S i l i c o n e  Wood Box 
Adhesive 

5 3 1 / 4 'I H x 4 8 'I W x8 4 'I L - 

P l a n t :  1 
I ssue  
Date: 07-07-87 

N a i l  & S i l i c o n e  Wood Box 29 1/4"Hx48"Wx48"L - a Adhesive 
B o l t  & Gasket S t e e l  Drum 80 gal lon/OP 80 
B o l t  & Gasket S tee l  Drum 55 gal lon/OP 50 

S t e e l  Band(s) B u l k  - 

Nonrou t ine  - 
1. E x c l u s i o n  o f  unau tho r i zed  m a t e r i a l s .  

2. Absence o f  f r e e  l i q u i d ,  e i t h e r  i n s i d e  o r  o u t s i d e  
o f  c o n t a i n e r .  

3. No s i g n i f i c a n t  c o n t a i n e r  d e f e c t s .  

4 .  
5. 

Proper  c l o s u r e  o f  c o n t a i n e r  l i d .  
Presence o f  r e d  d o t  on b o l t s  and d r a i n  p lugs  o f  
c o n t a i n e r  s i g n i f y i n g  t o r q u i n g  and/or t i g h t e n i n g  
has been performed. 

6. P i n s  a r e  l o c k e d  as i n d i c a t e d  by t h e  p o s i t i o n  o f  
t h e  l o c k i n g  no tch .  

FMPC-PRO-2868 - Page 1 o f  2 

WASTE SHIPMENT FINAL AUTHORIZATION CHECKLIST (Sheet 1 o f  2) 
Form No. FMPC-PRO-2868 

F i g u r e  4 

R - MATERIAL REVISED,  ADDED, OR DELETED. 0004V 
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Presence of: Shipment Number 

PRODUCTION 

PROC EDUR E 
@ OPERATIONS 

Gross Weight 

DOT Radiation Label 

Title: LOW LEVEL RADIOACTIVE WASTE 
(L-LRW) SHIPMENT PREPARATION 

NV-211 Label 

Authorization: R. L. Gardner 

All information is stencilled in 1-inch block letters 
(minimum) and is located on the top center, and/or 
on side o f  containers. 

Supersedes: None 

LOADING INFORMATION 

1 

SOP 1-C-602 

Section: Waste Operations 
Plant: 1 
Issue 
Date: 07-07-87 

Shipment Loaded: Time: Date: 

Comments : 0 
I hereby certify that the above checklist has been completed and witness that all 
items are correct to the best of my knowledge. 

Signed: Company : 
(Cert i f ication Officer) 

Date: Date: 

Signed : Signed: 
(Waste Operations Supervisor) (Engineer) 

Copies to: Waste Operations 
Waste Certification (MC&A) 

FMPC-PRO-2868 - Page 2 o f  2 

WASTE SHIPMENT FINAL AUTHORIZATION CHECKLIST (Sheet 2 of 2) 
Form No. FMPC-PRO-2868 

Figure 4 

R - MATERIAL REVISED, ADDED, OR DELETED. 
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DATE - PAGE 

1 thru 13 07-07-87 

PRODUCTION 
OPERATIONS 
PROCEDURE 

2 thru 4, 01-05-88 
6 

Title: LOW LEVEL RADIOACTIVE WASTE SOP 1-C-602 
(L-LRW) SHIPMENT PREPARATION 

Section: Waste Operations 
Plant: 1 

RECORD OF ISSUE/REVISIONS 

Authorization: R. L.  Gardner ISuDersedes: None 

DESCRIPTION AND AUTHORITY 

Procedure requirement for low level (L-LRW) shipment 
preparation per Request No. P87-150, initiated by K. J. 
Dunbar. 

Issue 

Revised to incorporate recommendations from QA/internal 
audit per Request No. P87-230, initiated by 
J. E.  Harmon. 

LIST OF EFFECTIVE PAGES 

PAGE DATE 

1 
2 thru 4 

5 
6 

7 thru 12 
13 

07-07-87 
01-05-88 
07-07-87 
01-05-88 
07-07-87 
01-05-88 



QUALITY 
zssuRmx 
KxmuMEm. 
naaxuRE 

1.0 POLIICY 

This prcedure outlines the methcd by which certification of waste 
materials is performed prior to offsite shipment. 

2.0 smm 
' Ih is  pmcedure applies to W a s t e  Certification Officers. 

3 . 0  DEFINITIONS 

3.1 LU~JPSS - k w  Level W a s t e  processiq Storage an3 Shipping System. 

3 . 2  Hazardous Waste - ~ o s e  materials as identified in 40 C€R 261. 

4.0 ~ P O N S I B I ~  

4.1 The W a s t e  Certification Officer shall be responsible for performing 
their work according to this standard operating procedure. 

4.2 The Waste Certification Administrator shal l  ensure Ccsnplim with 
this standard operatiq procedure. 

5.0 GENERAL 

subject: Revision: 
PACXAGE INSEXXION,  SEAI;[NG 0 

AND mmcATIoN 
w e  I of 3 0  

EffedAve Data: 
Authorized: (Quali,~AssUranceHahager) 

QLg> ,- <A?;. 4 A 3/28/88 -b 

5.1 Designated packages of lw-level waste are placed in a selected 
inspection lane where they are opened and hspedxd by a Certifying 
Official in accordance with the Lwpss Ceztification checklist (Table 
1) 

5.2 The inspected load is transported to an assigned load lane in the 
staging ared where, after a final inspection, it is placed on a 
trailer for shiprat. 

5.3 The proper protective clothing as well as safety glasses are to be 
worn at a l l  t imes.  



5.4 mther-pdLm glaves .shall be wrn whenever packages are handled. 

5.5 smkiq, eating or  drinkiq are nut pennitted. 

5.6 A hdlf-mask respirabr equip& with pxple radionuclide cartridges 
as specified by the M c i a n  shall be m e n i m y  available 
for eddl persan wrkiq in the m i o n  area a n i  must be used 
whenever the pcssibility of ai&orne COntdrmM * tion is eryxxLntered. 

5.7 Any CFramrStance or  event which could result in any intake of 
radioactive materials by inhalation, inpstion or absorption, shdll 
be reported to a suprvisor inmdiately. All involved personnel 
shall report to the Meal D e p r b m t  and sutmit a urine -le for 
a rdys i s ,  both at the 
occurmd ard at the besinning of their next shift.  he supemisor 
shall immediately inform the ~~~iror rmenta l  ard Radiologicdl 
Monitoring Technician of the situation and file a Minor Event Report 
before the erd of the shift dur i rg which the event a x x r r d .  

of the shift during whicfi the event 

6.0 PROCEDURE 

6.1 The certifying O f f i c i a l  w i l l  inspect each package in accordance w i t h  
the LT-wpss Certification Checklist (Table I). 

6.2 Rejected lids, rings ard containers shall be hardled per coditions 
l i M  in Table I Section 6.0 (Rejects) of the L W F S  Certification 
checklist. 

6.3 For certification of hazardous waste, the follwirq tasks are 
requFred: 

6.3.1 W a s t e  packages must  be certified according to Dcrr requirements 
(Table I Section 1.0) and K-25 W a s t e  kxqhnce Criteria (See 
Attachnwt M) . 

6.3.2 Verify that a I t c h a i n  of custody" taperprcof seal (Attachment 
0) is placed a- the bung of the -2 package. 

6.3.3 Cmplete the Wazardous Waste" label ( A t t a d n r e n t  B) f m  
infomation pmvided by the lmwliane Form9* (Attadmmt A). 
Sign and attach a ~Wna.rdcus Waste" label to ea& waste 
package- 

6.3.4 Labels are assigned to the Waste pac)oges a-rding to the 
criteria in Table I Section 5.0 Wking) . 

6.3.5 The container checklist (Attadnrmt C)  must be cmpleted for 
record keeping a l o q  with a q forwarded to the 
Transportation Department. 
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TARLEI 

1.0 PACKAGE 

1.1 Drum 

1.1.1 General 

1.1.1.1 If a drum is used as an exterior waste package (m. 
averpack), it mst be a drum in good cordition. If 
not, reject the drum. 

Drum color will be identified w i t h i n  the applicable 
SOP for that waste stream. 
correct, reject the drum for r&nmnhg. 

1.1.1.2 
If the drm color is not 

1.1.1.3 me exterior container for all waste packages shall 
be wfiite. 

1.1.2 Condition 

1 . 1 . 2 . 1  Fxamrne * a l l  Surfaces of the drum and reject the drum 
for r d n m m u q  ' or averpacking, if any of the 
following conditions is encountered. 

a) Abreacf i  

b) A bulge in the drum's surface *ch causes 
creasing of the metal. 

c) A dent causing the painted surface to be -ped 
or cracked. 

d) A dent involvirg the top or bottan side a@/or top 
or bo- rim of the drum. 

e) A dent exkndmg * mre than four (4)  inches in any 
direction. 

f) A significant dent involving the mll- hoops. 

g) Rust or xraped paint as defined in this section. 
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1.0 PACKAGE (Continued) 

1.1 Drum (Continued) 

1.1.2 Cordition (Continued) 

Page: 
4 of 30 

1.1.2.2 scraped Paint and Rust 

1.1.2.2.1 with minor s<=raped paint w i l l  be touched up 
with paint ma- the original color. 

1.1.2.2.2 With significant saapd paint w i l l  be 

1.1.2.2.3 W i t h  rust c a u s ~  &oliation (scale)', 

1.1.2.3 Top ard Battc=an rim along with bottoan side. 

rejected. 

reject the drum for -. 

1.1.2.3.1 Fteject for redmmmq * i f  there is any 
deformation or out of & cordition. 

1.2  rum Lid 

1.2.1 Color 

1.2.1.1 Lid color w i l l  match drum color which Kill be 
identified w i t h i n  the applicable SOP for that waste 
stream. If the l id  color is mt correct, reject it. 

1.2.2 Cordition 

1.2.2.1 Reject for new l i d  i f  there is serious lust, rust 
causiq scaling, dents, holes or tears. 

1.2.2.2 Waste containers d e s i p w  for burial. 

1.2.2.2.1 Reject for new l i d  i f  it lacks a d a d  
appearance or has any W s  or any 
deformation of the seal- surface. 

1.2.2.3 Waste containers with waste d&gnat& for 
incineraticn 

1.2.2.3.1 Reject for new l i d  if there are any 
deformation ard i f  it lacks dcmd 
appearanoeandabuq. 

1.2.2.4 Minor dents not involving the r im or seal- surface 
are acoeptable. 
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1 . 0  PACKAGE (Continued) 

1.2 DrumLid (Continued) 

1 . 2 . 2  Cordition (Continued) 

1 . 2 . 2 . 5  Reject for new l i d  i f  there is significant scram 
paint. 

1.2.2.5.1  Refer to Table I, paragrapl 1.1. 

1 . 3  Clash Ring 

1.3.1 Bolt Ring 

5/8 inch bolt diameter. 1.3.1.1 Miumnum . .  

1 . 3 . 1 . 2  One flange.of ring nust be threaded. 

1 . 3 . 1 . 3  Flanges rust be forged ard searrely welded e0 the 
ring. 

1 . 3 . 1 . 4  Reject the bolt ring for any deficiencies. 

1 . 3 . 2  Lever Ring 

1 . 3 . 2 . 1  Lever rrmst m r k  f r e e l y  arrd p m i d e  secure clofllre of 
the drum. 

1 . 3 . 2 . 2  ?he ring nay not be deformed in any manner which 
w i t d  cause inadequate clasure of the drum. 

1 . 3 . 2 . 3  Reject the ring for any deficiencies. 

1 . 4  P l m  Boxes 

1.4.1 Construction 

1.4.1.1 Boxes shall be well  constructed of p1@ with a 
heavy wood f m  mrk. 

1.4.1.2 Boxes shall be free of a l l  defects and voids between 
the pl@ panels ard frame wrk. 

1 . 4 . 1 . 3  Fdcrps of side an3 d panels m s t  be flush within 
1/16 incfi of the bo- of the box. 

1 . 4 . 1 . 4  The M i o r  of the kmx nust be free of pmtrudhg 
fasteners & s p l i t  lumber. 

o o o 4 3 4 
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PACKAGE (Continued) 

1.4 P~YWOCX~ Boxes (continued) 

1.4.1 &nstrw=tion (continued) 

1.4.1.5 Ea& box shall be labeled, an w i t e  sides, with 
the mnufactxrerls nanm arrl shippirq box serial 
fRm$eT. 

1.4.1.6 Ihe interior of the box mst be free of rrroistUre 
prior to filliq. 

1.4.1.7 Lids shall fit snugly into the top reesses of the 
box and mst be free of all warping ard voids. 

1.4.1.8 Before fill-, ea& box shall have three (3) metal 
strap (1 1/2" width, 16 Gauge) secured horizontally 
arcRlrd the perimeter with equidistant spacing. 

1.4.2 If any criterion in Section 1.4.1 k not met, reject the box. 

1.5 six-pack Steel Boxes 

1.5.1 Constmction 

1.5.1.1 Each box shall be well constmct& of stel with all 
seams adequately Wded. 

1.5.1.2 The boxes shall be free of holes, dents or other 
defects. 

1.5.1.3 A secure sealing, laking lid shall be used on each 
box. 

1.5.1.4 The exterior container for all Waste packages shall 
be white. 

1.5.1.5 Drain plug if present shall be tightened. A red dot 
on the 1- left hard front of box shall indicate 
thishasbeendone.  

1.5.2 If any criterion in Section 1.5.1 is nut met, reject the box. 
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2.0 PApElwoRK 

2.1 Ihe Certificatian Officer assigns a shiprent nrmber and package 
number to ea& waste package d mrds this infomation an the 
Ltwpss ShiFpw R e p r t  FOm #FMFCM-497 (A-t D). 

2.2 zhe tatal truck load eight shall not exDeed 42,000 pands. ?he 
certification Officer will verify with the m i a n  opexations 
Plant 1 shift supervisor on the allckmble capacity for -& waste 
container. 

2.3 All papemork is forwarded to the Waste S h i p &  Data Entzy Clerk for 
preparation of form RE0166/0167 ( A t b d m m t .  E). 

2.4 Once paprwork is processed by the data entry clerk, a cqy of ‘the 
LUGSS Shipping Report (Attachment D) is sent back to the 
Certification Officer. 

2.5 ?he Certification Officer will verify that drum lakliq is 
consistent with the IJ3FS3 Shippiq Report (Attachment D) h€omtion 
pmvided by the Waste Certification Adnundm tor. . .  

3.1 Drums 

3.1.1 

3.1.2 

3.1.3 

3.1.4 

3.1.5 

Each drum is to be opened ardvisudlly inspected to verify the 
an- are in agreement with the lakling (nraterial type 9) on the drum. 
UISpBcted to verify then are no free liquids present. Dnnn 
prabirq criteria a n  arUinea in ParagraFhS 3.1.2 thru 3.1.8. 

Drum contents will also be visually 

Each waste stream will be evaluated by MC&A prior to the 
initial certification to determine the exteml of prabhg 
r y i n d  to verify material consistency a moisture content 
(i.e., p- of free liquid). 

Mc&A will maintain written justificatim for those waste 
streans wfrich have been determined not to require prcb-. 

miq may also be used at any time for further ewmination 
of questionable dnms (e.g., inccazsistency in color or 
-1 

All prabhg conhlctBd will be dccumntd on the LIWPSS hpbhg 
kanmtzttion (Attachment F) a d  the record be maintained by 
W a s t e  Operations l 4 ~ & ~ .  
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3 . 1  (Continued) 

~~ 

Rav: !Dab: 
0 I 3/28/88 8 of 30 

3 . 1 . 6  Initial ard m l e  Probing 

3 .1 .6 .1  Ihe f h t  200 drums of the Waste Stream (mterial 
type) thatrequireprcbingwillbeprcbedamininarm 
of five ( 5 )  times. 

3 .1 .6 .2  After the fix& 200 dmms are probed, additiondl 

prabiq Sdbedule (Attadrment GI. 
p m b i q  (minimrm5times) w i l l b e d a n e p e r ~  

3.1 .7  Rejected drums will be mrkd per paragraI=h 6.1 (Table I ) .  
Should a sndll amxrnt of free-li&d be present on the surface 
of an otherwise acceptable dnnn of waste, the drum will be 
sent t=O Plant 8 where the waste mterial will be dried an3 
repackaged. 
diatomaceous earth (or similar abs0rt;ent) may be added to 
ensure any remabirq free liquid is absorbed. 

In sane cases an awropriate amunt of 

3 .1 .8  Any W i a l  hardling or treatment applied to waste drum will 
be identified on the L;Lwpss Nomnforman=e Report (Attachment 
L). ?his report shall be maintained by Waste Certification. 

3 . 2  W o o d e n  Boxes 

3 . 2 . 1  

3 . 2 . 2  

3 .2 .3  

3 . 2 . 4  

3 . 2 . 5  

3 . 2 . 6  

Each box is t o  have a plywccd insert in the buttan to act as a 
<ushion for the rubble. 
each box prior to filliq. 

A plastic liner must be placed in 

kpenczins p n  the moisture mntent  of the soil being shippd, 
t w o  (2) or three (3) bags of diatonvacecus earth (i.e., 
Diacdlite) are placed in the both of the box. 

AppmxAnatiely three (3) inches of contaminated soil are placed 
in the box. 

mntaminated concrete pieces are then placed in the box with 
the smoothest side dam. 

Contaminated soil shall be added to fill voids ard cushion the 
concrete pieces. 

Boxes s h a d  be filled to a maXirmrm weight of 3,500 pounds. 
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3.0 C f N T D l E  (Continued) 

3 . 3  six-pack steel Boxes 

3 . 3 . 1  S t e e l  hxes a used as overpack ccartairrers for previausly 
inspected drums; therefore, no further irrspection of the 
contents is required. 

3.3 .2  ?he gross weight is calculated us- the SUIU of the gmss 
weights of the amtamed ' drunrs and the tare weight of the box; 
t h i s  gr0c;s weight shaild not exceed 6,000 lbs. 

4 . 1  The certification Officer shdll verify the fouwing tasks are 
prfonned for drum closure: 

4 . 1 . 1  

4 .1 .2  

4.1.3 

4.1.4 

4.1.5 

4.1.6 

If a plastic liner is present it mst be folded in such a 
mmer as to mer the surface of the mterial in an inner 
drum. 

A foam mbber gasket must be placed on the seal- Surface of 
the lid on the outer drum. 

The lid is,carefully placed on the drum. 

For interior (overpack&) drws, a lever ring shall be used 
for closure. 

A wire brpeqmof s a l  shall be applied to the lever ring in 
such a manner that the rirq may not be opened without breaking 
the seal. The Certification Officer sball record the seal 
number on the Lzwpss Shipmnt Report Form #FMFC+M-497 
(Attachment D) . 
For exterior (overpack) dnmrs a bolt riq shall be searred for 
closure. Ihe bolt r i q  shall be seuxd us@ the following 
s k p  (See Attachment H). 

4.1.6.1 The locking nut is placed in a neutral pitian. 

4.1.6.2 A torque wrench is used to torque the bolt t0 beween 
4 5 a r d  55 ft-lbs. 

4.1.6.3 The locking nut is tightened snuggly against the bolt 
head side of the bolt r-. 

4.1.6.4 Ihe bolt and bolt head a n  paint brushed (in red) to 
irdicate that the bolt ring has been prcperly torqued 
a d  locked. 
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4 . 0  CIfEURE (continued) 

4 . 2  zhe certification Officer shall verify the followiq tasks are 
performed for wocdm box closure: 

4 . 2 . 1  zhe plastic liner is closed in such a nmner as to dispel any 
traFped air;  t w i s t  the liner and & w i t h  plastic tape. 

4 .2 .2  A s i l i m  adhesive is applied to the seal- surface 
of the lid. 

4 . 2 . 3  The lid is placed carefully an the bax. 

4 .2 .4  The lid is nailed in place. 

4 . 2 . 5  'ItJo ( 2 ) ,  equidistantly spaced, metal straps are secund arwud 
the box vertialy. 

4 .3  me certification officer shall verify the followiq tasks are 
performed for six-pack boxes: 

4 . 3 . 1  Pin Box 

4 . 3 . 1 . 1  A foam rubber gasket must be placed on the sealing 
surface of the lid. 

4 .3 .1 .2  The lid is carefully placed an the box. 

4 .3 .1 .3  The pins nust  be inserted thruqh the welds located 
on the upper perimeter of the box so that the locking 
notches are below the welds. 
not be flush with the welds. 

notrhes IINst 

4 .3 .1 .4  If for any reason the box mst be reopened, it cannot 
be reused for shipnent. 

4 . 3 . 2 . 1  A foam rubber gasket must be placed an the sealing 
surface of the lid. 

4 .3 .2 .2  lhe lid is carefully placed an the box. - 4 . 3 . 2 3  The self tap hex-head bolt mst be inserted 
the flarqe on the lid d the hole on the top of the 
box. 

4.3 .2 .4  'Ihe hex-head bolts mst be tightend with an h p c t  
wrench. 
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5.1 

5.2 

5.3 

5.4 

5.5 

5 . 6  

5.7 
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Each acceptable package shall have a 'aadioactive - L.S.AIl label 
(Attachment I) , if the surface dose rate exceeds 0.5 w. 
Each acceptable package shdll have a YRadioactive - 
label FMFPP1623-1 (A t tachmnt  J) if the surfam dose rate is less 
than 0.5 mR/hr. 

-18 

~ a c h  l%idicactive Limited Quantity" package mrst hve a WT requFred 
package Certification Label FMpc-pw)-1623-2 (Attachment J). 

Each acceptable package IIlust have a required Tackagiq 
CertificatiorP label, NV-211 (Attachment K) . 
~ach acceptable package will have l1FMPc", the shiprent nunber, 
package number, ard ~ r o s s  weimts properly marked on the outside. 

Any mar- deficiencies mst be correct& or the package rejected. 
Rejected packages shall be hardled per cxxditiorrs listed in Table 1 
Section 6.0 (Rejects) of the Lzwpss Certification checklist SOP. 

It is the respnsibility of the Certification Officer to verify all 
r a p i r e d  labels are correct ard in place on an acceptable package 
before that package is loaded for shiprent. 

6.0 FKECIS 

6.1 

6.2 

6.3 

6.4 

6.5 

~ n y  dnms rejected &e to cordition will be sent to the drum 
reconlitioniq area. 

my waste packages other than drunrs r e j u  due to cordition shall 
behandledasdirected by the Waste Operations Plant 1 shif t  
supemisor. 

Any lids, bolt rings or lever rings rejected for defects shall be 
disposed of as scrap. 

m y  waste package rejected due to non-aaxptable or non-authorized 
contents shall have a laminated tag attached to it as identification. 
These rejecbd packages are recorded on the LUES Nonconforrrrance 
Report Form (Attachment L). These packages d l  be staged in an area 
asdxected by the Waste CIperations Plant 1 shift supervisor to be 
disposed of by other means. 

Any waste package rejected due to improper label- or identification 
shall hasre a laminated tag attached to it as identification. 
rejected packagpc are remrded on the L W F S  Nanmnfonmnce Report 
Form (Attad-mnt L). These packages will be stagd in a holding zone 
asd=eCt& by the m-oduction supemisor until corrections can be 
made. Once corrections are ccanpletd, these waste packages m y  be 
shipped offsite. 

These 
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7 . 2  

7 . 3  
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7 . 5  
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Once m r k  is processed by Materials Oontrol ard Accamtability 
(MC&A), a of the L;uJpss Shiww Report ( A t t d d m e n t  D) is sent 
back to the Certificxition Officer. 
Offier assigns labels to the waste padcages accoTdiflj to the 
criteria in Table I Section 5.0 (Mar-) of the Lzwpss 
Certification checklist. 

At this the the Clertification 

Ihe Certification Officer will m e  the waste shim as it is 
taken frcpn the stag- area. ?he certification Officer will visually 
verify amtinuity of the load betwen the s t q i q  a~ed. and the 
loading area. 

?he Certification Officer shall verify all -kings ard stickers on 
the shiprent (i.e., weight, shipmmt nmker, m i n e r  number, 
NV-211, ISA, etc.). 

The Certification Officer shdll camplete the Waste shim Final  
Authorization Checklist (Attachment N). 

7 . 4 . 1  The Waste 5hi-t Firal Authorization Checklist is suhitted 
to Waste -tion Supemisor for signature. 

7 . 4 . 2  The Waste operation supervisor will suhit the mnpleted fom 
to the W a s t e  Certification AcMnktn tor. 

?he Trarsportation sedicn will assume respnsibility for a shipent 
when it is loaded on to a trailer. 

7 . 5 . 1  Ihe Transportation Section will verify the shim with the 
information on forms RE0166/0167. 

7 . 5 . 2  'Ihe Transportation Section shall  inspect the shoring a d  
bracing of the shiprent to ensure no mement during transit. 

7 .5 .3  'Ihe Transportation Section will w l e t e  the offsite 
Lcadhgqie Ibwn Inspection-Vehicle -ion form 
WHJR-2495 ( A t t d c h e n t  P) to ensum aqliance with DCIT 
rquhments in Title 49, code of Federal Regulations. 



No: 
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8 . 0  mFUS USED 
C c p r r p l ~  Form 

EPA-DcTr Label 

container olecwlist 

LWPs s h i ~ i r q  Report, Fl4FC-m-497 

RE0166/0167 

Lwpss mabisq -tion 

hnbing Schectule 

Bolt Ring Diagram 

Radioactive ISA Label, M-206 

Radioactive Limit& Qumtity/m Label, 

Certification Label, FMpc-WI-2334 

LUGSS Nonconformance Rep*  

K-25 W a s b  Acoeptanoe Criteria 

Waste Sh.ipmmt F i n a l  Authorization checklist 

FMpc+1623-1 

Yhain of cxlstodty" tamperproof seal 

Offsite Loa- - Tie znspection 
Vehicle znspection, NLO-FUR-2495 

I 
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Attachment A 

Attadn~nt B 

Attachmnt C 

Attadnwnt D 

Attachment E 

A t t a d ~ ~ n t  F 

Attadment G 

Attachment H 

Attachment I 

Attachment J 

Attachrrrent K 

Attachment L 

Attachment M 

Attachment N 

Attachment 0 

Attachst P 
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EPA-IDT LABEL 
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FEDERAL LAW PROHIBITS IMPROPER DISPOSAL 
IF FOUND. CONTACT THE NEAREST POLICE. OR 

PUBLIC S s F E l Y  AUTHORITY, OR THE 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

PROPER D 0.1. 
SHIPPING NAUE 

GENERATOR INf ORMATION: 

UN OR HM 

FUME 

ADDRESS 

C l n  STATE ZIP 

E PA EPA 
ID NO. WASTE NO 
~ U U U U T I O N  LUHIFESI 
SlAXT DATE OOCUUENT NO. 

HANDLE WITH CARE! 
CONTAINS HAZARDOUS OR TOXIC W-ASTES 

m r  w u 4  
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RE MARKS 

000.148 
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L L M P f S  P A C K A G f  I N S P E C T I O N ,  S E A L I N G  AND 
C E R l I F l C A T I O N  

I 
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I n s t a l l  a b o l t  In t h e  r i n g .  T o r q u o  b o l t s  t o  I S  l b s .  t o  
5 s  l b s .  m t n ! m u m .  i n s u r e  t h a t  t h e  'locking' n u t  I s  n o t  
I n  c o n t a c t  w i t h  o i t h e r  f l a n g e  d u r i n g  t h l s  o p e r a t t o n .  I t  
m u s t  b o  f r e e  t o  turn. ( S e e  f l g u r e  1 . )  

~ L o c k l n g  N u t  
( f l g u t o  1 )  

l i g h t e n  l o c t l n p  nut a g a i n s t  t h e  f l a n g e  u p o n  w h i c h  t h e  
b o l t  h e a d  i s  s e a t e d .  ( L e f t  f l a n g e . )  ( S e e  f i g u r e  2 . )  

( f i g u r e  21 

D a b  b o l t  f l a n g e  ~ s s c m b l y  w i t h  r e d  p a t n t  a s  a v i s u a l  c o d e  
t h a t  t t g h t e n l n g  p r o c e d u r e  h a s  B e e n  c o m p l e t e d .  



No: 
-12.09 

RADIOACI'IVE LSA LABEL, M-206 

I 
Rev: Data: Page: 

0 3/28/88 22 of 30 

RADIOACTIVE MATERIAL 

LSA, N.Q.S. 

UN2912 
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C 

RADIOACTIVE MATERIAL 
LIMITED QUANTITY, NOS 

UN2910 

FROM: FMPC 
This package conforms to the conditions 
and limitations specified in 49 CFR 173.421 
for excepted radioactive material, limited 
quantity, n.o.s., UN-2910.” 
i r r ~  n o  wn I I) qa I, 
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NV-211 PACKAGING CERTIFICATION 
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THIS CERTIFIES THAT THIS PACKAGE AND ITS 
CONTENTS ARE IN ACCEPTABLE CONDITION FOR 
TRANSPORTATION ACCORDING TO DOT & DOVNV 
REQUIREMENTS. 

DATE: 

CERTIFIED BY: - 
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-- 
WASTE SHlPHENT FINAL AUTHORIZATION CHECKLIST 

Shipment Number 

Waste Description Code(s) 

Waste Container Descriptlon(s) 

Closure 

Pin 6 Gasket 

Pin 6 Gasket 

Bolt 6 Gasket 

Nail 6 Sili- 
cone Adhesive 

Nail 6 Sili- 
cone Adhesive 

Bolt 6 Gasket 

Bolt 6 Gasket 

Steel Band( s) 

Type 

Metal Box 

Metal Box 

Metal Box 

Wood Box 

Wood Box 

Steel Drum 

Steel Drum 

Bulk 

Nonroutine 

Dimensions Tare W t .  Approved 

43'Hx53'Wx17'L 629 

43'Hx53 "Wx7 7'L 660 

~ O ~ H X S ~ V X ~ ~ L  63 2 

53 1/4"Hx48"h1x84"L - 

29 1/4"Hx48'Wx84"L - 

80 gallon/OP 80 

55 gallon/OP 50 

Badge I 

1 .  Exclusion o f  unauthorized naterials. 

2. Absence of free liquid, either inside or outside 
o f  container. 

3. No significant container defects. 

4. 

5. 

Pro;er closure o f  container l i d .  

Presence of red dot on bolts and drain plugs of 
container signifying torquing and/or tightening 
has been performed. 

Pips are locked as indicated by the position o f  
the locking notch. 

6. 
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Container Stenc 

Presence o f :  Shipment Number 

Gross Weight 

DOT Radiation Label 

NV-211 Label 

I 
Rev: rate: page: 
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lled ldent fication: 

All Information Is stenciled in I-Inch block letters 
(minimum) and is located on the top center, and/or 
on sIde o f  containers. 

LOAD I NG 1 N F ORRAT I 0 t i  

Shipment Loaded: lime: 

A!IlXCHMEN?N 
PAGE 2 OF 2 

Date: 

C onme n t s : 

I hereby certify that the above checklist has been cornp1e:ed and witness that 
all items are correct t o  the best of my knowledge. 

Signed: Company : 
(Certification Officer) 

Date: 

Signed : 
(h'aste Operations Supervisor) 

Copies to: Waste Operations 
Waste Certification (MCIA) 
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APPENDIX A 
U.S.  ENVIRONMENTAL PROTECTION AGENCY 

CONTRACT LABORATORY PROGRAM 
REPORTING FORMS FOR INORGANICS ANALYSIS 



F o n  I 

D8te 

LiOBCANfC AHALYS'IS DATA SMZT 

Elemants fdenelf led and Xauurrd 

bac8ner rtfm : Lar U u m  

Hat-: Vater  Soil Sludge Other 

1. 

2. 

3. 

4. 

5. 

60 

7. 

8. 

9 .  

LO. Coppat 22. V a d i u m  

11. Iron 23. Zinc 
120 h a d  Pracent Soli& (X I  
Cy8nida 

Footnotes: For reporting r t r u l t r  t o  EFA, standard result qualif iers  are used 
u def imd an Covar Paga. 
r u u l t r  are encouraged. h f i n i c i o a  of such f lags ba. rxplicf: 
and coucriaed oa & v a t  Paga, howavar. 

Mditionrl  f b g 8  O? footnotes r x p l l i n i j g  

t b  hnager 

000 4 t i l  
A- 1 



e 

O t S r r :  

Cvaaide 

a 

I I I I I I 

! ! 

I I I ! I  1 

1. 

2. 

3. 

4. 

S O  

60 

7. 

8. 

9* .  

10 . 
11 . 
12 . 
13. 

16. 

15. 

16. 

17. 

18 

19 . 
20 . 
21. 

22. 
23. 

1 1niti.1 cali~tacioo Source 2 Concinulng Cdlbracioo Source 

Caacrol L l a i t s :  Xercury and Tin 80-120; Ocher h c d r  90-110; Cyrnfdc d S - t : j  

P - ICP; A - Fhmm M; P - Furnace M ' fndicace Analytical  hchod U8.d: 

A- 2 000462 



a 

a 

F o r a  iIL 
Q. C. Raport No. 

BLANKS 
U B  .w CASE NO. 
SITt UULTS 

A- 3 

000463 



c 
CASE 30. 

neck Sample I.D. 

Check Sample Source 

1 3can value based on a - . 
2 True valua of EPA fCP Incerfercnce Check S&le or conctactor standard. 



a 

Gappound 
?1Ltd8: 

'om v 

- Q. C.  h p o r t  Yo. 

SPLXZ SAPlPLE RECOVEXY 

~ 

Coucrol L i m i c  Spiked Samule Sample Spiked 
Lp Result ( S S W  Xasult (Sa) Mdrd (SA) I ZR1 

1 

6 1 8 8  

'JB !iufc CASE YO* 
=A Sample .Yo. 

Units 
ZAn Lab Sample ID No. 

Uatrlx 

16. 
17. 

18. 
19 . 
20.. 
21 . 
22 . 
23. Zinc 
3th.r: 

ZR - [ ( S S R  - SR)/SA] x 100 

OX*- out of control 

. '-ua'- Not rrquired 
C o m e n t r  : 

A- 5 0 0 0 4 6 5 



Q. C. Report .Yo. 

DUPLICSIES 
'2 w CASE ! m e  

3AK Lab Sample ID No. 
EPA Sample No. 

uaitr 

a 

e 

1. 

2 0  

3. 

4. 

3. 
6 0  

7. 

8 .  

9. 

10 . 
11. 

It. 
13. 
14. 

13. 

?6. 

17 .  

18. 
19 . 
t o  0 

21 

22. 

h a d  I I I 

Poturium 1 I I 1 1 

I I I I 
Othat :  

I 
Cpanida 1 

Out of Caacrol 
To ba added ac a later date. 2 BPD 0 (IS - Di/((S + D ) / t > ]  x 100 

SC - Hoa calculable R I D  due t o  v8lue(r) l r r r  than 

A- 6 000 4 66 



F o r a  V L L  

19. S i l v e r  

20. Sodium 

21. Th.lliua 

61 8 0  

10 

s 000 

10 

~ 

Q.C. Raport Sa. 

LSSTRLINEXT O E X C i L O N  LLYLTS AND 
tABORAIORY CONTROL S M P U  

22. V l M d l U m  

23. Zlnc 

W E  NO. DATE 
LCS NO. 

50 

20 

I t t . 18  : 
1. U&nm 200 
2. Antimoay 60 

3. Arsenic 10 
4 .  Barium 200 

5. E8rylliM 5 
6. CIdni~n S 

7. Calciua s 000 

Cyanide  I LO 
NR - Xoc required 

i 
i I j  
I I i  

A- 7 

000.167 



Form i X  

tAB !uE  CASE YO. 

EPA Sample No. 
D A n  Lab S q l e  ID No. 

uatrlx 
Uai cs 

7. Calcirro I I I I 
8. ChtoPirrn I I I I 
9. Cob.l t  I I I I 
10. Coppar 1 I I 1 

18. S i l v e r  I I I I 
19. Sodium 1 I I 1 

21. Vanadium I ! I ! 
22. Zinc I I I 1 
Other: I I I I 

I I I I 

1 Diluced rampla concentrrcioa corrected for 1:4 di lu t ion  (sa8 Exhibit 0 )  
2 Parcone Difference = 11 S I  x 100 

!ill - Yot Requited, i n i t i a l  sample eoncentracloa less th8n 10 tlms I3L 
.U - Hoc Appl i cab le ,  analyte  aof detersinad by IC2 

I 

A-9 

000-1G8 
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APPENDIX B 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

CONTRACT LABORATORY PROGRAM 
REPORTING FORMS FOR ORGANICS ANALYSIS 



6180 
1A EPA SAMPLE S . 2 .  

VOLATILE ORGANICS ANALYSIS DATA SHEET 
I 
I i 

Lab Name: Contract: I i 

Lab Coda: Cas. No. : SAS No.: SDG No.: 

Matrix: (roil/wator) Lab Sampla ID: 

sampl. vt/vol: (Q/W Lab Fila ID: 

Love1 : (low/mod) 

a Moisturo: not dac. Dato Analyzed: 

column: (pack/cap) Dilution Factor: 

67-6 
107- 

7 1-5 
56-2 

78-9 

I 

~ 

I- 

I I 

FORX I VOA 1 / 0 7  Rev. 

8- 1 000~170 



- .. 

$IS@ J 2 '  
18 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAXPLE !rc, 

Lab Namo: Contract: 

Lab Cod.: Cas. No. : SAS No.: SDG No. : 

Matrix: (soil/vatar) Lab Samplo ID: 

Samplo wt/vol: (Q/W Lab File ID: 

Level : (lov/med) - Dato Roceivod: 

% Moisture: not dec. d8c. 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N)- 

Dato Extracted: 

Dato Analyzod: 

Dilution Factor: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I I 

FORM I SV-1 

I 
I 
I 
I 
I 
I 
i 
! 
I 

- 
- - 

1/87 Rev. 
8-2 

000471 



EPA SAMPLE \ io.  1c 
S P I I V O U T I L E  ORGANICS l l N U Y S I S  DATA SHEET 

I 
I 

Contract : I Lab Namo: 
0 

Lab Cod.: Car. No. : SAS No.: SDG NO.: 
Matrix: (roil/water) Lab Sample ID: 

Sample wt/vol: (Q/W Lab Pilo ID: 

Level : ( low/mod) Data Rocoivod: 

4 Moisture: not doc. doc. Dato Extracted: 

Extraction: (SopP/Cont/Sonc) - Dato Analyzed: 

GPC Cleanup: (Y/N)- pH: - Dilution Factor: 

8 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

CONCENTRATION UNITS : 
CAS NO. COMPOUND (ug/L 0 1  W K g )  

I 

(1) - Cannot bo separated from Diphenylamine 
FORM I SV-2 

B - 3  0 0 0 47 2 

Q 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 
- - - - - - - 
- 

I 
I 

- 
. I  

I 

1 / 8 7  Rev. 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE. x.  

I 
I ! 

Contract : I ! Lab Name: 

Lab Code: Case No. : SAS No.: SDG NO..: 

Matrix: (sofl/water) 

Sample wt/vol: ( g / = u  

Level : (low/med) 

Z Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N)- pH: - 

Lab Sample ID: 

Lab Pile ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS : 
CAS NO. COMPOUND (W/L or ug/Kg) 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Q 

I 
I 
I 
I 
I 
I 
t 
I 

- 

FOW I PEST 
B-27 

1 / 8 7  zev.  



e 

a 

1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COWPOUNDS 

€PA SAMPLE NO. 

I 
I 1 

Lab Name: Contract: I I 

Lab Cod.: Ca.. NO. : S A S  No.: SDG No.: 

Matrix: (aoil/wator) 

samtple wt/vol: 

Iloisturo: not doc. 

Lab Samplo ID: 

Lab Pilo ID: 

Dato Analyzed: 

column: (pack/cap) Dilution Factor: 

CONCENTRATION UNITS : 
Number TIC8 found: 

I I I I I I 

W / L  Of ug/W 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L. I I I 
3 .  I I I 
4 .  I I I 
5 .  1 I I 
6 .  I I I 
7 .  I I I 
0 .  I I I 
9.  I I I 

. A  

I - 
I 
I 
I 
I 
I 
I 
I 

- 

I V  0 I I I 1- I 
11. I I I 1- I 
12 .  I I I 1- I 
1 3 .  I I I 1- 1 
1 4 .  I I I 1- I 
15. I I I 1- I 
16. I I I-, I 

I 
I 
I q T  A/. 

18. 
1 9 .  
20. 
21. 
22 .  
2 3 .  
24 .  
25. 
26.  
27. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I I 
I I 

i I I P 

~~ ~ ~ ~ 

I I 
I I 
I I 
I I 
I I 

~ 

29. I 
- *  

1 
I 

- 1  
1 
I 
I 
I 
I 
I - 

I I c I 1- 
1- I 1 
I I I 

FORX I VOA-TIC 
B-4 0 0 0 47 4 

1 / 8 7  Rev. 



1F 
SMIVOLATILE ORGANICS ANUYSIS DATA SHEET 

TENTATIVELY IDENTIFIED CO13poUNDS 

EPA SAMP'LE Y C .  

I 

! 
I 

Lab Namo: Contract : I 
S A 3  No.: SDC No.: tab Cod.: Cas. No. : 

Matrix: (aoil/vator) 

s a p l o  vt/vol: (Q/W 

&vol : (low/mod) - 
24oisturo: no t  doc. doc . . .  

Lab Samplo ID: 

Lab Fi la  ID: 

Date Rocoived: 

Dato Extracted: 

Extraction: (SopP/Cont/~onc) - . Data -8lyZOd: 

- Dilution Pactor: GPC Cloanup: (Y/N)- pH: 

CONCENTRATION UNITS: 
Number TIC8 found: ( U W L  Or u g / w  

I I I I I I 
I C A S m E R  I COHPOUND N M E  I RT I EST. CONC. I Q I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1. I I 
2. I I 
3. I I 
4 .  I I 
5 .  I I 
6.  I I 
7 .  I I 
8 .  I I 
9.  I I 
10. I I 
11. I I 
12.  I I 
13. I I 
14. I I 
15. I I 
16.  I I 
- 9  

~~ 

19. t -  I 
20. I I 
21. I I 
22. I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, I  
,I 

I 

23 . I I I ,  
24. I I I 
25.  I I I 
26.  I I I 
27.  I I I 1- I 
28 I I I 1- I 
29.  I I I 1- ! 

1- I 3 0 .  I 
I I 

I 
I 

I 
I I 

I I I I-' I 
1 / 0 7  Rev. FORA I SV-TIC 

8-5 



2A 
WATER VOLATILE SURROGATE RECOVERY 

Name: Contract : 

Lab Coda: Cas. No. : SAS No.: SDC No.: 

I EPA I S1 I S2 1 S3 (OTHER lToT 
I S m L E  NO. I (TOL)#I (BFB)#I (DCE)#l I OUT 
I I-I-1-1-1- 

= .. 261 I I 1 I 
I I I I 

I 27 I I I I 
I I I I 

28 I 
301 I I I I 
29 I 

QC t fXfTS 
Sl (TOL) * T o ~ u u o - ~ ~  (88-110) 
S2 (BFB) - Bromofluorobenz8no (86-115) 
S3 (DCE) = 1,7-Dkhloroethan~-d4 (76-114) 

# Column to be uaed to flag recovery values 

4 Values outaid. of contract required QC limits 

i 

D Surrogates diluted out 

'. 

FOR!¶ XI VOA-1 
B-6 

1/87 Rev. 

0 0 0.1 7 6 



2 0  
SOIL V O U T I L E  SURROGATE RECOVERY 

I SAEipLE NO. I (TOL) # I (BPB) # I 

b Lab Name: Contract: 

I -- 1-1-1 

Lab Code: Cas. No. : SAS No. : SDG No.: 

I - - - I  
I I 
I I 

-vel : (lov/macf) . -  

I I 
I I 
I I 
I 

I 
I 

08  I I I 
09 I I I 
10 I I I 
11 I I I 

I 

c 
I 
I 
I 
I 
I 
I 

S1 (TOL) = Toluono-d8 
S2 (BFB) - Bromofluorobenzeno 

I I 
I I- 

I I 
I 1- 

I I 
I 
I 
I 
I 
I 
I 
I I- 

I I 
I 
I 
I 
I 1- 

I I 
I 
I 
I 
I 
I 
I 
I 1- 
I I- I 

I--I 

I--I 

I-I 
I-I 
I-I 
I-I 
'-1 
I-1 
I-1 

I--1 
I-1 
I-1 
'-1 

I-I 
I--I 
I--I 
I-I 
'-1 
I-I 
I-1 

QC =ITS 
(81-117) 
(74-121) 

S3 iDCE) l,t-Dichloroethane-d4 (70-121) 
! 

# Column to be uaod to flag recovory values 

Values out8ido of contract requirod QC limits 

D Surrogates diluted out 

FORM If VOA-2 
B-7 

1/07 Rev. 
000*1'77 



N m 8  : Contract: 

L a b  Cod.: Case NO. : SAS No.: SDC No.: 

I I i I 
I I I 
I I I 
I I I 
I I I 
I I 1 
I I I 
I I 

I I I 
I I I 
I I I 
I I 1 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

~ 

I 
I 
I 
I 
I 
I 
I 

I I I I I I 
20 I I I I I I I 
2 1  I I I I I I I 
22 I I I I I I I 
2 3  I . .  I I I I I I 

I I I 
I I 
I I 
I I 
I 1 
I I 
I I 

w I 
I 
I 
I 
I 

.- 

I 

- 
QC LIHITS . .  

Sf- (IYBZ) Nitrobon28n~d5 (35-114) 
52 (?IS) - 3-Pluorobiphenyl (43-116) 
S3 (TPH) = Torphenyl-dl4 (33-141) 
SI (PHL) - Phurol-d5 (10-94) I 

S6 (TBP) = 2,4,6-Trfbromoph8nol (10-123) 
SS ( ~ P P )  - 2-?luorophenol (21-100) 

# Column to be us8d to flag rocovory values 
Values outside of contract raquirod QC limits 

D Surrogates diluted out 

POW I1 sv-1 
B-8 

1/07 Rev. 
000478 



2 0  
SOIL SMIVOIATIXZ SURROGATE RECOVERY 

Lab Nm.: Contract : 

Lab Cod.: -88 NO. : SAS No.: SDG No.: 

Level : (low/md j - 

a 

9 

01 
02 
03 
04 
05 
06 
07 
00 
09 
10 
11 
12 
13 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EPA I s1 I s2 I 
SAKPLE NO. I (NB2)#1 (PBP)#I 

-1-1-1 
I I I 
I I I 
I I I 
1 .. I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

14 I I I I I I I 
151 . I I I I I I 
16 I I I I I I I 
17 I I I I I I I 
18 I I I I I I I 
19 I I I I I I I 
20  I I I I I I I 
21 I I I I I I I 
22) I I I I I I 
23 I I I I I I I 
24 c I I I I I I 

-)I I I I I I 
I 

25 I 
I I I I I 

I 
26 I 
271 - - I I I I I 

I 1 I I I I 
. I  I I I I I 

28 I 

.. - I I I I I 
29 I 

_ -  I 30 I 
w 

QC LIHITS - Nitrobanzana-dS (23-120) 
. 92 (nP) - 3-Pluorobiphonyl (30-11s) 
S3 (TPE) 9 Terphonyl-dl4 (18-137) 
S4 (PHL) = Phonol-dS (24-113) I 
S5 (2PP) - 2-Pluoroph.no1 (25-121) 
S 6  (TBP) - 2,4,64rfbromoph.nol (19-122) 

Values outsido of contract raqulrd QC limits 
D Surrogates diluted out 

# COl- to b8 U 8 d  t0 flag r O C W . r y  Value8 

FORM XI SV-2 
B-9 0 0 0 4 9 

1/87 Rev. 



61 
2 E  

WATER P E S T I C I D E  SURROGATE RECOVERY 

Lab Name:  Contract : 

Lab C o d e :  Case No. : SAS No.: SDG No.: 

01 
02 
0 3  
04 
05 
06 
07 
08 
09 
10 
11 
12 
1 3  
14  
1s 
16 
17 
18  
19 
20 
2 1  
22 
2 3  
24  
25 
26 
27 
28 
29 

- 30 
--. ... 

I EPA 
I SAXPLE NO. 
I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 

I I 
I I I 

I 
I I 

I 
I 

i I 
I 

I 
I 
I I 

I 

I 
I 

I I I 

- 
Sl (DBC) - Dibutylchlorcndate ADVISORY 

QC LJWITS 
(24-154)  

# Column wed to flag recovery valuas I 

Values outside of QC limits 

D Surrogates diluted out 

FORX If PEST-1 
B- 22 

1/87 Rev. 
000.~80 



. 

2F 
SOIL PESTICIDE SURROGATE RECOVERY 

 ab Name: Contract: 

SAS No.: SDG No.: Lab Code: Cas. NO. : 

Level: (low/med)' 

0 1  I I I I 
02 I 1 I I 
03 I I I I 
04 I I I I 
05 I I I I 

I I I 
I I I 
I I I 

I I I 
I I I 

1 3  I I I I 
1 4  
1s 
1 6  
1 7  
18  
19 
20 
2 1  
22 
2 3  
2 4  
25 
26 
27 
28 
29 
30 

I I 
I I 

I I I 
I I I 
1 I I 
I I I 
I I I 
I I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
II I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. ADVISORY 
QC LIXITS 

S1 (DEC) = Dibutylchlorandata (20-150)  

# Column to ba used to flag racovery values 

Values outside of QC limits 

D Surrogates diluted out 

T O M  I1 PEST-2 
B-29 

1/87 Rev. 
0004 Ei 1 



3A 
WATER VOLATILE MATRIX SPIKE/l!AmX S P R E  DUPLICATE RECOVERY 

Lab Name: Contract: 

Lab Cod.: -80 NO.: S M  No.: SDC No.: 

Xatrix Spika - tPA Samplo No.: a 

i 1,l-Dlchloroathene i 
1 Trichloroathene I 
1 Benzene I 
I Toluene I 
I Chlorob8nzene I 
t I 

I I 161-145 
I I 171-120 

~ I I 176-127 
1 .  176-125 

175-130 
I 
I I 
I r 
I I I 

} 1,l-Dichloroethene I I I I I 1 4  
I Trichloroethano I I I I I 1 4  
I Benzene I I I I I 11 I Tolueno I '  I I I I 13 
I Chlorobenzene I I I I I 13 
I I I I I I 

61-145 
71-120 
76-127 
76-125 
75-130 

# Column to be us&e flag rocovary and RPD valu.8 v i th  an asterisk 

Values outsidr oTQC lMt8 
I 

RPD: out of outrid. l i m i t 8  
Spike Recovery: out of out8ido 1 h i t 8  I 

COMMENTS : 

FORM I11 VOA-1 
B-10 

1/87 Rev. 



3 0  
SOIL VOLATILE M T R I X  SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Namo: Contract : 

’ Lab Cod.: -8r NO. : .SAS No. : SDG No.: 

Uv.1: (lov/n.d) - mtrix ~ p i h   PA sarapl. NO.: . 

I SPIKE I SAMPLE I PIS 
- . - I ADDED . . I CONCEMaATION I CONCENTRATION 

I 
I 
I C O W U N D  I (U9 /W I- (Ug/Xq) I (uq/Kq) 
1”””- --I- I -I- 

I I 
I - - . -  - I 

1 1,l-Dichloroethene I 
I Trichloroethano I 
I Benzene I 1 I I Toluene I I I I Chlorobenzene I I I 

- 

I . -  I I. I - 

. . .. 
I 1 SPIKE I MSD I XSD 1 1 
I I ADDED ICONCENTRATXONI I 3 I QC LiXITS 

- 
# Column to br *to flag recovary and RPD values vith an asterisk 

Values outsido a f o c  linita 
e 

I 

C O ~ S  : 

FORX 111 VOA-2 
8-11 

1/87 Rev. 
000463 



3c 
WATER S M I V O U T I L E  MATRIX SPIKE/l¶ATRIX SPIKE DUPLICATE RECOVERY 

Lab Ham.: Contract : 

Lab Cud.: -8. NO. : SAS No.: SDC No.: 
- 

Matrix Spfk8 - EPA Sample No.: . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Phenol I I 
2-fhlorophanol I I 
1,4-Dichlorobanzena I 1 
N-Nitromo-di-n-prop.(l)l I 
1,2,4-Trichlorobenzene 1 I 
4-Chloro-3-m~thylphan0i~ I 
Acenaphthena I 1 
4-Nitrophenol 1 I 
2,4=Dinitrotoluane I I 
Pentachlorophenol I I 

I pyran. 
I 

I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
,I 
, I  
, I  
I 

I 
1 

I 
~~ 

~ 

I 
I 
I 
I 
I 

I I , I I I I 

REC. 

12- 8 
27-12. 
36- 9' 
41-11 
39- 9 
23- 9 
46-11 

24-  9 
9-10 

2 6-12 

i o -  a 

I SPIKE I H S D  I XsD I I 
I ADDED ICONCENTRATIOHI I '  I 1 QC LZWITS 

I 
1 

i REC ti RPD rj RPD 
J -- I I COKPOUND i ( w L )  i ( w L )  

I- I I- I- 
I Phenol I I I I I 42 
I 2-Cnlorophenol I I I I I 4 0  
1 1,4-Dichlorobonzena I I I I I 28 
I N-Nitrouo-di-n-prop. (1) I I I I I 38 
1 1,2,4-Tr~chlorobonz~n8 1 I I I 
I 4-~hloro-3-m.thylph.oi1 I I I 
I Acenaphtha8 I I I I I 3 1  

I 50 1 4-Nitroph~lol I I I I 
I 3 8  I 2,4-Dinftrotolu8M I I I I 

I Pentachloroph I I I I 50 
I I I I 31 

I :: 

"%--I .. I I I I I 
I Pyrene 
I 

e (1) N-Nitro.04i-n-propyld.n. 

# Column to be used to flag racovory and RPD valum with am art8risk 
ValU.8 OUtSidO Of QC 1bi- 

RPD: out of out8ide limit8 
Spike R8COVewy: out o f  outside lhits  

X C .  

12- 8 
27-12 
36- 9 
41-11 
39- 9 
23- 9 
46-11 
10- 8 
24- 9 
9-1c 

26-12 

-a== 

FORH I11 SV-1 
B-12 

0 0 0 4 6 4 1/87 Rev 



3D 
SOIL sMIVOLATILE MATRIX SPIKE/XATRIX SPfiCe DUPLICATE RECOVERY 

Lab Name: Contract : 

Code: a 8 0  NO. : SAS No.: SDC No.: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I SPIKE I SAMPLE 
I ADDED lCoNCENTRATION 

copIpouHo I (ug/Kg) I (ug/Xq) 
m l  I 
Phenol I I 
2-Chlorophenol I I 
1,4-Dichlorobanzene 1 I 
N-Nitroso-di-n-propF( 1) I I 
1,2,4-Trichlorobenzana-l I 
4-Chloro-3-mothylphenol~ I 

- 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

CONCENTRATION 
(W/W 

~~ 

I 
I 
I 
I 

Acenaphthano I I I 
4-Nitrophenol I I 1 
2,4-Dinitrotoluene I I I 
Pentachlorophenol I I I 
Pyran0 I I I 

I I I 

QC 
LIMITS 

REC. 

26- 9 C  
25-10; 
28-10; 
41-125 
38-107  
76-102 
31-137 
11-114 
28- 8s 
17-103 
35-14: 

====a== 

I SPIKE I MSD I HSD 1 I 
I ADDED ICON-TIONI I I QC LIXITS 

I 
I 
I COlmXJrm I (W/Kg) I (Ug/Kg) I R X  11 EZPD 11 EZPD 
I- - I I- I- Irrerrrltrrr== 

I Phenol I I I I I 35 
I 2-Chlorophenol I I I I I 50 
I 1,4-D~chlorobofizeno 1 I I I I 27 
I N-Nitroso-di-n-prop. (1) I I I I I 38 
I 1 , 2,4-Trichlorobei5zenr I I I I I 2 3  
I 4-Chloro-3-mmthylph~oi~ I I I I 33 
I Acenaphthano - - I I I I I 19 
I 4-Nitrophonol I I I I I SQ 

I I I I 47 
I I 47 

1 2,4-Dfnitrotolurar I 
I I 1 I 3 6  

I I I I I I 

- t  I I I Pentachlorophm . 
1 Pyrena 5- I 

' (1) N-Nitrosodi-&ropyl&e 

# Column to be used to flag rmcovary and RPD valurs vith anr asterisk 
Values outsido of QC liglit8 

RPD: out of OUt8idO lhi- 
Spike Racovary: out of outsid. limits 

.EC. 

26- 9C 
25-102  
28-10; 
4 1-12 6 
38-107 
26-10: 
3 1-13 7 
11-114 
28- 8 s  
17-10s 
3 5-14 Z 

comNTs : 

FORn XI1 SV-2 
B-13 

1 / 8 7  2ev. 
000465 



3E 
WATER PESTICIDE MATRIX SPIKE/HATRIX SaIKZ DUPLICXTE RECOVERY 

La3 Name: Contract: 

Lab Cod.: Cas@ No. : SAS No.: SDG No. : 

Matrix Spiko - EPA Sampla No.: 

P 

1 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
1 I 
I I 
I I 
I I 

I I 
I I 

56-123 
40-13i 
40-l2C 
52-126 
56-12!, 
38-127 

I I I I 

I I 

I I I------ I Lindane 
I Heptachlor I I 
I Aldrin I I 
I Dieldrin I I 
I Endrin I I 
I 4 , 4 '  DDT I I 

I I 
I I 
I I 

I I 
I I 
I I 

15 
20 
22 
18 
21 
27 

1 I I I I I I 

# Column t o  be u 8 d  to f lag  rocovary and RPD values w i t h  an as ter i sk  

156-122 
140-131  
I40-12C 
152-125 
156-12: 
138-127 

Values outsido of QC Ifmi- 
m 

RPD: out o f  outnida limits 
Spike Recovery: out o f  outsida l h i t s  

FORM 111 PEST-1 
B-30 

000416 1 / 8 7  Xev.  



. .  .. 

. .  

6 1 8 0  a 
. a  3F 

SOIL PESTICIDE KN'RIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Contract : 

Lab Code: Cam No. : SAS No.: SDG No.: 

Matrix S p i k e  - EPA Sampla NO.: . Lev01 : ( lov/med) - 

Lindane 
Eeptachlor 
Aldrin 
Dieldrin I 

Endrin I 
I 4 , 4 '  D K  

I I 
I I 
I I 
I I 
I I 

I I 
I I 

I I 
I I 
1 I 
I I 
I I 

I ,I 
I I 

46-12:: 
35-13C 
34-13: 
3 1-13 - 
42-13 5 
23-13: 

1 --: I I I I 

I Heptachlor I I I I I 31 135-13C 
I Aldrin I I I I I 43 134-13; 
I Dieldrin I I I I I 38 131-13; 

I 45 142-135 
I SO 123-13: 

I Lindane I I I I 

I I Endrin I I I 
I 4 , 4 '  DOT I I I I 
I I I I I I I 

# Column to ba us& to flag racovery and RPD values w i t h  an asterisk 

Values outside of QC l b f t s  

RPD: o u t  of out8ida lhits 
S p i k e  Recovery: out of 0ut8fd. limits 

COEIMENTS : 

FORX Iff  PEST-2 
B-31 

1/87 Rev 
000487 



6 1 8 0  4A 
V O f A T I L E  -00 BUWK S-Y 

Lab Name: Contract: 

code: -80 NO. : SAS NO. : SM; No.: 

L& Pi la  ID: - Lab Sample ID: 

at. Analyzd:  TiPr  Analyzed: 

xatrix: (soil/vater) W.1: (Iov/n.d) - 
Lnstrumant ID: 

TEffS HET?IOo' BLANK APPLIES TO THE P O U W I *  SAXPLZS, MS AND HSD: 

I EPA 
I SAMPLE NO. 
I 2 

LAB I LAB I T X m  I 
SAMPLE ID I FILE ID I ANALYZED I 

-1- I- I 

~~ 

I I I 
I I I 
I I I 

I I 
I 

I 
I I 

I I I 
I I I 

I I 
I 

I 
I I I 13 I I I I I 

1 4  I I I I I 
15 I I I I I 
16 I I I I I 
1 7  I I I I I 

I I I I 
I 

1s I 
19 I I I I 

I I I 
I I I 

2 3  I I I I I 
I 24 I I I 1 
I I I 

1 1 
25 I I 

I 
I 

26 I I 
I I * I  

I I 
27 I I 

I 
I 

I 
I 

28 1 
I 

I 
I 

I 
29 I 
3 0 1  I I 

201-----f 2 1  22 1 I I I I I 

COmENTs : 

Page - of - 
FORM N VOA 

B- 14 
1/87 Re' 

0004S8 



4 0  
SMIVOUTILZ -00 BIAHK S-Y 

6 1 8 0  : 
Lab Name: Contract : 

Lab Cod.: -8a NO. : SAS No.: SDG No.: 

Lab Pila ID: . Lab Sample ID: 

~ a t a  Extracted: Extraction: (SapP/Cont/Sonc) 

nata Analytd: T h  Analyzed: 

mtrix: (soil/vatar) fAV.1: ( lov/mad) - 
Instrument ID: 

=IS HE"XOD.BLAHK APPLJES TO THE B O U W I N C  SAKptES, MS AND E D :  

I EPA LAB I LAB I DATE I 
n I I-- I 

S-LE ID I PILE ID I ANALYZED I 
I I I 
I I I 

04 I 

071 

09 I I I 1 I 

O S t  
os1 . 

08 I 

10 I I I I 1 
11 I I I I I 
12 I I I I I 
131 I I I I 
14 1 I I I I 

I I I 
I I I 

37) - I I I I 

15 I 
16 I 

I I I I 
I 

18 I 
1 9  I I I I 

1 I I 
I I 

I 
I 

I 
I 

20 I 
211 

I I 
I I I 
I I I 

I 
I 

I I 
I I 

2s I I 
I 

I I 
26 I I 

I 
I I 

27 I I 
I 

I I 
I 

I 28 I 
30  I I I I I 

I 
29 I 

- I' 

:: ;,-k--I 
24 I 

COmENTS : 

Page - of - 
FOR24 rv sv 

B-15 
1/87 Rev 



6 1 8 0  

e 

. 

SA 
VOLATILE ORGANIC GC/M TUNING AND MASS 
W B R A T I O N  - BROl4OPLLIOROBEHZEHz (BF3) 

tab Name: Contract : 

tab Coda: -84 NO. : SZLS No.: SDG No.: 

Lab F f h  ID: . . BPB Injection Data: 

~ ~ t ~ t r u m e n t  ID: BPB Injection Tim.: 

mtrix: (soil/watar) Lava1 : (lov/med) Column: (pack/cap) - .. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

50 
75 
95 
96 
173 
174 
175 
176 
177 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lS.0 - 40.08 of mass 9 S  - I 
3 0 . 0  - 6 0 . 0 8  of mass 95 I 
Bas. paak, 100% ralatfva abundance I 
5.0 - 9.OI o f  ma88 95 I 
Lesa than 2.0I of mass 174 I 
Graater than 50.08 Of -88 95 I 
S . 0  - 9.08 of ma88 174 I 
5 . 0  - 9.08 of ma88 176 I 
Greater than 95.01, b u t  lea8 than 101.02 of mas8 1741 

I I I I 
l-Value is ? ma88 174 2-value is * mAss 176 

=IS TU24E APPLIES TO TXE FOLLQUING SAl¶FLES, I S ,  M D ,  BLAHKS, AND STANDARDS: 

I EPA I LA8 I IAB I DATE I TIME 
I S m L E  NO. I SAMPLE ID I PILE ID I A N U Y Z E D  I ANALYZED 
I --=31= I I- -1- 1 -====a 

01 I I I I I 
- 1  I I 

I I 
02 I I 

I I I 
0 3  I I 

' I  I I 
04 I I 

I I I 
05 I I 
06 1 I 

I I I 
- I ' -  I I 

07 I I 
08 I I 
09 I I I I I 
10 I I I I I 

I 11 I I I 

-. --1- 1 
..-- - -  

- *  

- 

I I * - I  I 
I 

1 I 
I I 

1 4  I I I I I I 
I 1 3  I 

I 1s I I I I I 

i I i A d  I 

1 1 *:I 
I I 

I I 
18 I I I I 
1 7  I 

I 19 I I 1 
2 0  I I I I 
211 I I I 
2 2  I I I I 

i I 

FORM V VOA 1/87 Rev. 



6180 
5 8  

SE?IIVOLATILE ORGANIC CC/wS TUNING AND W S  
CALIBRATION - DECAFLUOROTRfPHENYLPHOSPH1,YE (DFTPP) 

Lab Name: Contract: 

S p S  No. : SDG NO.: - Lab Coda: C a m  No.: - 
Lab F i l e  ID: D f i P P  Injection Dat8: 

si i 30.0 - 60.0% of mass 198 I I 
68 I Less than 2 . 0 %  of mass 69 
69 I Mass 69 rmlativa abundance 
70 I Less than 2 . 0 8  of m a s s  69 

I ( 1 1 1  
I i 

i 127 I 4 0 . 0  - 60 .01  of mass 198 
I 197 I Less than 1 . 0 %  of mass 198 

:e 

I 
I 

. I  
I I 

I I 
I I 
I I 
I I 
I I 
I ( 1 2 1  
I I 

1-Value is I mass 6 9  2-Value is I mass 4 4 2  
I 

01 I I I 
02  I I .  I 
0 3  I t I 
04 I t I 
0 5  I I P 
06 I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

b 

I 
~~~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FORM V SV 
B-17 

I I 
I I 
I I 
I I 
I I 
I 1 

0 00 4 9 1 

I 

I 
I 
I 
I 

1/87 2ev. 



$180 
6 A  

V O L A T I L E  ORGANICS INITIAL CALIBRATION DATA 

L a b  Name: Contract : 

SDC No.: fab Code: Case No. : SAS No.: 

Instrument ID: Calibration Date(s) : 

Column: (pack/cap) - Matrix: (soil/vater) Level : (low/med) 

nin 

I U B  F I L E  ID: 

for SPCC(#) - 0.300 (0.250 f o r  Bromofonn) Ifax CRSD f o r  CCC(4) - 30.0 
I 

m 2 0  - m s o  * I 
I m 1 0 0 -  m 1 5 0 -  RRp200= 
I 
I I I 1 I I I 
I COMPOUND I RRF20 I W S O  I RRFlOO I RRPlSO I W 2 O O  I E 
I c3loromethane # I I I 
I Bromomethane I I 

I I Vinyl Chloride 4 

I Chloroethane I 
lXethylene Chloride I 
I Acetone I 
I Carbon Disul f lde I I 1,l-Dichloroethena 4 

I 1,l-Dichloroethana # 

I CMoroform 4 

I I, 2-Dichloroet.!!ane I 
12-Butanone I 
I 1,1,l-Trichloroethane I 
I Carbon Tetrachloride I 
\Vinyl Acetate I 
IBromodichloromethana I 11,2-Dichloropropana 

I Trichloroathene I 
I Dibromochloromethane I 
I I, 1,2-Trichloroethane I 
Benzene I 
trans-1,3-Dichloropropene-~ 
arornoform # 
4-Methyl-2-Pentanona I 

I 1,2-Dichloroethenr (total) ,I 

I 

I I 
I I 
I I 
I I 
I I 
I I 

~~ 

2-Hexanone I 
Tetrachloroethana I 
1,1,2,2-Tetrachloroathana-# 
Toluene 

e 

C h l o r o b K n a  # 
Ethylbenzene 

, I  Styrene I 
Xylene (total) I 

-;- 
I 

I Tolueneod8 I I I I I I 1- 

11,2-Dichloroethane-d4 I I I I 1 1- 
I I I I I I I 
I Bromofluorobenzene I I I f- I I 1- 

FORX V I  VOA 
B- 18 

000 4 9 2 



6 8  
SEXIVOLATILE ORGANICS INITIAL CALIBRATICH DATA 

Ba 8 0  

0 Lab Namr: Contract: 

Lab Code: Case No. : SAS No. : SDC No.: 

Instrument ID:- Calibration Data(s) : 

n i n  W for SPCC(#) - 0.050 U S D  for CCC(+) = 3 0 . 3 '  
- 

1- FILE ID: w 2 0  = RRPSO - I 
lRRF80 - m 1 3 0 -  =I601 I 

.. 

I I I I I I 
I 

i 2-Chlorophenol I I I 
11,3-Dichlorobenzene I I I 

I I 11,4-Dichlorobenzene 
Benzyl alcohol I I I 
1,2-Dichlorobenzene I I I 
2-Methylphenol I I I 
b i s  (2-Chloroisopropyl) ether1 I I 
4-Methylphenol I I I 
N-Nitroso-d~-n-propylamine~# I I 
Hexachloroethane I I 1 
Nitrobenzene I I I 
Isophorone I I I 

I I 2-Nitrophenol 
2,4-Dimethylphenol I I I 
Mnzoic acid I I I 
b i s  (2-Chloroethoxy) methane - I I I 

I I 2,4-Dichlorophanol 
1,2,4-Trichlorobantcne I I I 
Naphtha1 en. I I 
4-Chloroanilhr I I 

I Hexachl orobutad icn. 
I 4-Chloro-3-methylphenol 

2-Methylnaphthalanr I I I 
IEexachlorocyclopcntadlma-# I I .  
2,4,6-Trichlorophmol I I 

I 2 4,5-Trichlorophu!ol I I I 
I 2-Chloronaphthalura I I I 

, I 2-Nitroanilina I I I 
I Dimethylphthalate I I I 
I Acenaphthylene I I I 
I2,6-Dinitrotoluena I I I 
13-Nitroanilfne I I I 

I I Acenaphthena * 
12 , 4-Dinitrophenol # I 
14-Nitrophenol # I 
I I I I I I 

RRP120 1R.Wl60 
-I- 

I 
~ 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
~ 

I 
I 
I 
I 
I 
I 

FORM V I  SV-1 
B-19 

1/87 Rev 



6C 
SrYI*JOUTILE ORGANICS I N I T I A L  CALIBRATION DATA 

80 

Iab Name: Contract : 

Lab Code: Case No. : SAS No. : SDC No.: 

Instrument ID: Calibration Date ( I) : - nin RRF f o r  S P C C ( # )  = 0.0SO MaX t R S D  f O t  CCC(*) = 3 0 . 0 :  

ILAB FILE ID: w 2 0  = W S O  = I 
1-80 9 m 1 2 0 =  RRP160= I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I lPentachlorophenol-p 
1 Phenanthrene I I I I 
1 Anthracene I I I I 
IDi-n-butylphthalate I I I I 
1 Fluoranthene I I I 
I Pyrene I I I I 
I Butylbenzylphthalate I I I I 
13,3'-Dichlorobenzidina I I I I 
I Benro (a) anthracene I I I I 
I Chrysene I I I I 
I b i s  (2-Ethylhexyl) phthalata-1 I I I 
IDi-n-octylphthalate I I I 
jBenzo(b)fluoranthene I I I I 
I Benzo (k) f luoranthen8 I I 1 I 
I Benzo (a) pyrcne I I I 
I fndeno ( 1,2,3-cd) pyrmno I I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i Nitrobenzena-d5 
12-fluorobiphenyl 
ITerphenyl-dl4 
I Phenol-dS 
12-Fluorophenol 
12,4,6-Tribromophenol 
I 

(1) Cannot be separated from 

I 1 
I I 
I I 
I I 
I I 
I I 
I I 

Diphenylamine 

I I 
I I 

FORM V I  SV-2 
B- 20 

1/37 Rev 

000494 



7x 
VOLATILE CONTINUING CALIBRATION CHECX 

Contract: 

=ab Code: Case No. : SAS No.: SDG No.: 

Xnstmment ID: Calibration Data: Time: 

3 F i l a  ID: Init. Calib. Dato(r): 

Btrix: (soil/water) Level : (lov/med) Column: (pack/cap) - 

?!in RRFSO for SPCC(#) = 0.300 (0.250 for Bromoform) Hax %D for CCC(+) = 25.0 

1 -  I I I. 
I RRP IRRFSO I %D I 

I 
I COMPOVHD 

e 

i 

- 0 a - P - 1  -I--maBI=- 1-1 
Chloromethane # I I # 

I Bromomethane I 1 I 
I I Vinyl Chloride 4 

Chloroethane I I I I 
Methylene Chloride I I I I 
Acetone I I I I 

I Carbon Disulfida I I I 
I I 1,l-Dichloroethene 

1,l-Dichloroethana # I I # 
I 1,2-Dichloroethene (total)-l I I 

Chlorof o m  4 I I 
1,2-Dichloroethane I I I I 
I2-BUtanOn8 I I I I 
Il,l,l-Trichloroathane I I I I 
ICarbon Tetrachlorida I I I I 
I Vinyl Acetat8 - I  I I I 
IBromodichloromethane I I I 
Il,t-Dichloropropan8 I I 
~cir-l,3-Dicb~oroprop.n. I I I I 
ITrichlororthone I I I I 
~Dibromochloromathana I I I I 
Il,l,2-Trichloroathan. I I I I 
I Banrana I I I I 
Itran.-1,3-Dichloroprop.na_l I I I 
I Bromoform # I I b 
14-3hthyl-l-Pantanona I I I I 
12-E.xanon8 I I I I 
IT8traChlOrOethane I I I I 
~1,1,2,2-Tetrachloroe~ane~# I I 
I Toluana I I 

IEthylbenzano 4 I I 
I Styrene I I I I '  
IXylene (total) I I I I 
l ~ ~ - = s = ~ = = - - - -  -I 
IToluenc-d8 I I I I 
I Bromofluorobcntcna I I I I 
Il,t-Dichloroathane-d4 I I I 
I I I I I 

4 

4 

+ 

I 

# 

IChlorobentena # I I ' *  

I 

FORn VI1 VOA 1/87 Re\ 
8-21 



6180 

. .  

8 

70 
SMIVOLATILE CONTINUING CALIBRATION CIiECX 

Lab Name: Contract: 

Lab Code: Case No. : SAS No. : SDG No.: 

Instrument ID:. Calibration Data: Time: 

Lab F i l a  ID: Init. Calib. Data(s): 

nin W S O  for SPCC(#) = O.OS0 MaX ID f o t  CCC(*) - 25.09 
I I I 

1-1-1 1 ---=----=- 
I I I Phenol t 

I b i s  (2-Chloroethyl) ether I I I 
12-Chlorophenol I I I 
11,3-Dichlorobenzene I I I 

I I Il,4-Dichlorobenzene 
I Benzyl alcohol I I I 
I1,t-Dichlorobenzene I I I 
I 2-Methylphenol 1 I I 
I bis (2-Chloroisopropyl) ether1 I I 
14-€fathylphanol I I I 
IN-Nitroso-d~-n-propylamin. # I I 
1Haxachloro.thane - 1  I 1 
I Nitrobenzene I I I 
I Isophorona I 

I COHPOmD h IRRFfO( 

I 
I 

I 
I 12-Nitro~henol 1) . -  I I 

I 
I 

1 
I 

i 2,41Dimkhylphrnol I 
I Benzoic acid 1 ---- I I 

I b i r  (2-Chloroehoxy) methane - i I I 
I I 12,4-Dichlorophanol 

~1,2,4-Trlchlorobonzana I I I 
[Naphthalene I I I 
14-Chloroaniline I 1 I 

I I lliaxachlorobutadiana t 

I I 14-Chloro-3-metbylphenol t 

(2-Methylnaphthalene I I 1 
IHaxachlorocyclop.ntadiena-# I I 

I I \2,4,6-Trfcblorophenol 
~2,4,J-Trfchlorophenol I I I 
It-Chloronaphthalana I I I 
12-Nitroaniline I I I 
IDh.thylphthalat8 I I I 
IAcanaphthylena I I I 
12,6-Dinitrotoluena I I I 
J3-Nitroanfline I 1 I 

I I IAcenaphthane t 

12,4-Dinitrophanol # I I 
14-Nitrophenol # I I 

I 
*o I 

-I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
x 
I 
1 
I 
I 
I 
I 
I 
x 
0 
I 

t 

1) 

t 

1) 

FORM V S f  SV-1 
B-22 

000496 1/87 Rev. 



7c 
SEMIVOLATILE CONTIAWING CALIBRATION CHECX 

Lab Name: Contract: 

L a b  Code: Case No. : SAS No. : SCG No.: 

Instrument ID.: Calibration Date: Time: 

Lab File ID: Init Calib. Data (s) : 

Dlbenzofuran- I 
12,4-Dfnitrotolu Lena I 
14-Chlorophenyl-phenylether-1 
i Diethylphthalate I 

- 1  
- 

I Fluorene 
i 4-Nitroaniline I 

IN-Nitrosodiphenylamlne (l)-* - 
14,6-Dinitro-2-methylphenol I 

- . - - -  
/4-Eromophenyl-phenylether -I- 

I IHaxachlorobenzene - 
IPantachlorophenol 
!Phenanthrene 
I Anthracene 
JDi-n-butylphthalate 

t - 
I 
I - 
I IFluoranthene 

I Pyrene 
IButylbenzylphthalate 
13,3'-Dfchlorobentidine - - IBenzo(a)anthracene 
I Chrysena I 
Ibis(2-Ethylhexy1)phthalate-1 - IDi-n-octylphthalata t 

IBenzo(b)fluoranthena I 
1Benzo(k)fluoranthen8 I 1Eanto(a)pyrana 
I Indano ( 1,2,3-cd) pyran8 I 
I Dibanz (a, h) anthracene I 
188nzo(g,h,i)perylene I 

i==aaa==aa===-= I---- 

Ifax tD f o r  

I 
I 
I 
I I 

I I 
I 
I 
I 
I 

t 

I 
I 

INftrobenzene-d5 I 
12-Pluorobiphenyl 
ITerphenyl-dl4 

I 

(1) Cannot be separated from 

t 
I I 

I 
t 

I 

I 
I 
I 

I 
Diphenyl amin8 

FORM V I 1  SV-2 
B-23 

1/87 Rev 



. . . . .  
8A 

V O U T I L E  INTERNAL STANDARD AREA SL-Y 

Lab Name:  Contract: 

SDG No.: Lab Code: Case N o .  : SAS N o . :  

.. 

a 

fab File  ID (Standard) : 

m t r u m e n t  ID: 

Date Analyzed: 

T i m e  Analyzed: 

mtrix: ( s o i l / v a t a r )  Level : (lov/mad) Column: (pack/cap) 

I I I I 1 I 

01 I 
02 I 
03  I I I I I 

041  I I I I 
0 5  I I I I I 
06 I I I I I 
07 I I I 1 I 
081- I I I I 

I 09 I 
I 

I 
I 

I 
I 

I 
1 ' 1 A l  

A" I I I I I 
- 1 1  I I I I I I I I I 

12 I I I I I 
1 3  I 1 I I I 
1 4  I I I I I 
1s I I I I I 
16 I I I I I 
17 I I I I I 
18 I 
19 I 

I I I 20 I I 
I I 2 1  I I 

22 I I I I 

I I I I I 

I I I I I 
I 

I I 
I I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
1 

IS1 (BCX) - Bromochloromethane 
IS2 (DFB) - 1, l -Dif luorobenzene 
IS3 (CBZ) = Chlorobenzene 

DPPER LfnIT = + 100% 
of internal standard area. 
LOWER LIXIT = - 50% 
of internal standard area .  

Y Column used t o  f l a g  in terna l  standard area va lues  with an a s t e r i s k  

?age - of - 
FORM VI11 VOA 

B-24 



8 8  
S-iIfIVOLATILE INTERNAL STANDARD AREA SURXARY 

8 1 8 0  : 

Lab N a m e :  Contract : 

Lab Code: Case No.: S A S  No. : SDC No.: 

Lab File fD (Standard):  Data Analyzed: 

Instrument ID: Time Analyzed: 

01 
02 
0 3  
0 4  
0 5  
06  
07 
08 
09 
10 
11 
12 
1 3  
14 
15 

I I 1 1 I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
1 I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

I 1 I 
I I I I I 

I I 
I I I I 1 I 

I 
I 

I I 
I 

1 6  I 
17 I I I I I 

I I I 18 I I 
19 I I I I 
20 I I I I I 
211 I I I I I 

I 22 I I I I I 

~ 

I 
I 
I 
I 
I 
I 
I 
I 

IS1 (DCB) 1,4-Dichlorobenzene-d4 
IS2 ( N P T )  = Naphthalene-d8 
IS3 (ANT) = Acenaphthanads 

UPPER LIHIT = + 100% 
of internal standard a r e a .  
LOWER =IT - 5 0 1  
of intarnal standard area. 

# Column used to flag internal standard area values with an a s t e r i s k  

‘FORPI VI11 SV-1 
B-25 



8C 
S L Y I V O U T I L E  INTERNAL STANDARD AREA S-y 

Lab Name: Contract: 

Las Code: Case No. : 

~3 File ID (Standard): Date Analyzed: 

Instrument ID: Tine Analyzed: 

SAS No. : SDC No.: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~~ 

I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

IS4 (PHN) = Phenanthrene-dlO 
IS5 (CRY) - Chrysena-dl2 
IS6 (PRY) - Perylene-dl2 DOPER LfWIT - + 100% 

of internal standard area. 
UWER LJHIT - 50a  
of internal standard area. 

# Column used to flag internal standard area values w i t h  an asterisk 

Page - of - 
FORM VI11 SV-2 

B- 26 
000500 

1 / 8 7  Zev. 



8 0  
PESTICIDE EVALUATION STANDARDS S L m Y  

Lab N a m e :  Contract : 

- SDC N o . :  Lab Coda: Cas. N o .  : SAS No. : 

Instrurnent ID: GC Column ID: 

Dates o f  Analyses: to 

Evaluation Check for Linearity 

I CMJBICATION 1 CALIBRATION 1 GUIBRATION 1 l R S D  I 
I (</= I 

I 
I PESTICIDE I FACTOR 
I I EVAL MIX A I EVAL MIX B I EVAL MIX C IlO.OO)l 

I I -========a =========-a I -o---= =p11-=== I =-=== I 1 
I I 1 I I I ALDRIN 
I I I I I I ENDRIN 

I 4,4'-DDT I I I I I (1) 
I I I I I I DBC 

I I I I I I 

1 FACTOR I FACTOR 

(1) If > 10.0% RSD, plot a standard a n a  and datemine t h  ng 
for each sample in that set from the curio, 

Evaluation Check for 4,4'-DDT/Endrin Breakdown 
(percent breakdown axpressed as total degradation) 

I I DATE I TI= I ENDRIN 14,4'-00TICOmINEDI 
I ( 2 )  I - I-I-l-==a=l 

I m l  I ANALYZED I WALYZED I 

INIT- I I I 
EVAL HIX B 
EVAL MIX B 
EVAL MIX B 
EVAL MIX B 
EVAL MIX B 
EVAL X I X  B 
EVAL WIX B 
EVAL X I X  B 
EVU MIX B 
EVAL MIX B 
EVAL MIX B 
PIAL MIX B 
EVAL MIX B 
EVAL MIX B 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 1 
I I 
I 
I 
I 
I 
I 
I 
I 
I I 

I I 
I I 
I I 

I I 
I I I I I I 

( 2 )  Soa Fors Instructions, 

FORM VI11 PEST-1 
B-33 

I I -- 
I I 
I I 
I 
I 
I 
I 
I 
I 
I 

1/87 2ev. 
000501 



BE 
PESTICIDE NALUATION STANDARDS S-Y 

Evaluation of Retention Time S h i f t  for Dibutylchlorcndata 

Contract: 

Case No. : SAS No. : SDC No.: Lab Coda: 

I n s t z e n t  ID: . GC Column ID: 

Oat- of  Analyses: t o  

tAB SAMPLE I DATE I TIHE 1 2 
ID I m u m  I ANALYZED I D 

I I I 
I 1 I 
I I I 
I I I 
I I I 

I I I 
I I 

I I 

I I 
~ _ _ _ _  

I I 
I I 

I I I 
I I 1, 

I I I, 
I I 1 -  
I I 

I I I 

28 I I I I I 
29 I I I I I 
3 0  I I I I I 
3 1 1  I I I I 
3 2  I I I I I 
3 3  I 1 I I I 
34 I I I I I 
3 5  I I I I I 
361 I I I I 

I I I 
I I I 

. 371 I 
3 8  I I 

Values outs ide  of QC limits (2.08 f o r  packed columns, 
0.32 for capillary columns) 
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9 
PESTICfDE/PCB STANDARDS SUMMARY 

6 Lab Name: Contract: 

Lab Cod.: Casr No. : SAS No.: SM; No.: 

Instrument ID: - GC Column ID: 

DATE(S) OF FROM: I DATE OF ANALYSIS I 
ANALY s IS TO: I TX#Z OF ANALYSIS I 
T W ( S )  OF FROM: I EPA SAKPLE NO. 1 
ANALYSIS To: I (STANDARD) I 

1 I 
1 RT I I I I I I I 

RT W I N D O W  jCALIBRATIONi RT iCALIBRATIONiQNTi a0 i 
I FROM I TO I FACTOR I I FACTOR lY/NI 1 

I COMPOUND 
I 

i alpha-BHC I I I 
I beta-BHC I I I 
Idelta-BHC I I I 
I gamma-BHC I I I 
IHeptaclor I I 1 
I Aldrin I I I 
IHept. epoxide1 I I 
IEndosulfan 1-1 I I 
I Dieldrin I I I 
I 4,4 '-DOE I I I 
I Endrin I I 
I mdosulfan XI I I 

I I 
I 1 
I I 
I I 
I 1 
I I 
I I 
I I 
I I 

I 4,4 '-ODD I I 
I -do. sulfate- I I I 

I 

! 

! 
I 

- 
I 

- 
! 

I Endrin ketone 
(a. Chlordane 
I g.  Chlordane: 
Iloxaphene 
I Aroclor-101s 
1 AroclOr-1232- 
I AroClOr-1242- 

I Aroclor-12211 
~~ 

I 
I 
I 

! 
I 
I 
I 
I 
! 
j 
I 

- - I I 
I I 
I I 
I I 
I I 
I I 
I 1 

,on vas p.rformed, N if not per 

i Uoclor-1248- 
I Aroclor-1254- 

I I I 
1 Under QNT Y/N: mt8r Y m a m  'orined. 

ID must be less than or equal to lS.04 f o r  -+antitation, and less than 
or .equal to 20.04 for confirmation. 

Nota: Determining that no compounds were found above the CRQL is a f o r a  of 
quntitation, and therefor. at least one column must m a t  the lS.03 criteria* 

For multicomponent analytes, th. single largest peak that is characteristic 
of the component should be used to establish ratantion tima and %D. 
Identification of such analytes is based primarily on pattern recognition 
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