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1.0 INTRODUCTION

F and H Tank Farms generate supernate and sludge contammated Low Level Waste. The waste

is collected, characterized, and packaged for disposal. Before the waste can be disposed of.

however, it must be properly characterized. Since the radionuclide distribution in typical

supernate is well known, its characterization is relatively straight forward and requires minimal
effort.

Non-routine waste, including potentially sludge contaminated, requires much more effort to
effectively characterize. The radionuclide distribution must be determined. In some cases the
waste can be contaminated by various sludge transfers with unique radionuclide distributions.

In these cases, the characterization can require an extensive effort. Even after an extensive
characterization effort, the container must still be prepared for shipping. Therefore a significant
* amount of time may elapse from the time the waste is generated until the time of disposal.

During that time it is possible for a tornado or high wind scenario to occur. The purpose of this _
report is to detenmne the effect of a tornado on potential sludge contaminated waste, or
Transuranic' (TRU) waste in B-25s, to evaluate the potential impact on F and H Tank Farms,
and to help establish a B-25 control program for tornado events. An explicit assessment for
high-velocity straight winds (non-tornado high winds) is not performed because the natural
phenomena evaluation guidance contained in Section 3.2 of Reference 1 concludes that the
overall risks from tormadoes bound corresponding overall risks from straight winds and therefore
the tornado resuits can be conservatively applied to straight winds. Also based on analysis, the
* source term associated with a Performance Category 3 (PC-3) tornado can also be used to bound
a vehicle accident.

Supernate contaminated boxes are not a concern and are not addressed in this report because of
the volume of the supernate that would be required to exceed the onsite guideline is about 1200
gallons. According to the High Level Waste Characterization of Low Level Waste Certification
Manual (U), WSRC-TR-94-0581, each waste box on average contains significantly less than 1
gallon of waste. Therefore all material at risk associated with the 1,200 boxes would have to be
released. This is judged to be incredible. Refer to Attachment 1.

20 SUMMARY

The methodology used for analysis was based Iargely on the methodology used to analyze a
tornado in the TRU Waste Pads, as found in the Solid Waste Management Facility, Hazard and
Accident Analysis, WSRC-SA-22, and supporting calculations (Ref. 2 and 3).

(1) TRU waste is roughly defined as waste with an activity of greater than 100 nanocuries/g from isotopes with an
atomic number greater than that of uranium and having a half life of greaterthan 20 years.



WSRC-TR—98-00050
Revision 0

~ February 10. 1998
Page 2 of 35

The Liquid Radioactive Waste Handling Facility (LRWHF) is defined as a Hazard Category 2 facility. as
are the TRU Waste Pads (Excerpt from Ref, 2 - Attachment 2). A review of DOE-STD-1020-94 and
DOE-STD-1021-94 enabled a PC-3 tornado to be used as.the bounding high wind (tornado) scenario for
the TRU waste pads. The Hazard and Accident Analysis for Solid Waste (SW), WSRC-SA-22 (Ref. 2).
analyzed the impact of a PC-3 tornado on B-25s at the TRU waste pad. Based on the categorization, the
analysis required the use of a tornado of at least 137 mph winds, with an importance factor of 1.0.
However, the actual analysis was not completed, but instead the results of an earlier bounding analysis
were used. The earlier analysis was performed in accordance with the previous Department of Energy
Guidelines entitled, “Design and Evaluation Guidelines for Department of Energy Facilities Subjected to
Natural Pheénomena Hazards, UCRL-15910” for a high hazard facility. The UCRL-15910 analysis
determined the impact from a tornado with the fastest wind speed of 137 mph and a corresponding
importance factor of 1.35 (or an equivalent wind speed of approximately 190 mph). Since the Hazard
Categories of both LRWHF and the SW TRU Waste Pads are the same, the methodology used for the
SW analysis can be applied to the LRWHF B-25s. (Refer to Attachment 3 - Selected Excerpts of DOE-
STD-1020-94). Any conservansm which existed in the SW analysns will also exist in the LRWHF
analysis.

An important difference in the application of the methodology is that the Solid Waste Authorization -
Basis, WSRC-SA-22 (Ref. 2), accounted for the TRU Waste Pad storage container arrays by only
assuming a fraction of the containers were at risk. Since the location of B-25s in the LRWHF is much
more random, all containers are assumed to be at risk. :

The Solid Waste Authorization Basis, WSRC-SA-22 and supporting calculations (Ref. 2 and 3) assume
that the B-25 is positively sealed. This assumption is critical for enabling B-25s at the TRU waste pads
to contain TRU waste during the tornado event, as it is for B-25s containing potential sludge
contaminated waste in Tank Farms. ,

- To assume positive closure for the Waste Container Safety Implementation the following requirements
must be imposed:

¢ All waste containers not requiring access whlch contain potential sludge waste and actual sludge contaminated waste as
defined in the HLW LLW Program shall be closed and sealed.

s Atthe onset of a High Wind Warning or Tomado Watch, all waste containers contaiﬁing potential siu'dge waste or actual
sludge contaminated shall be closed and sealed. To ensure containers can be closed in a timely fashion. 2 maximum of 10
containers with potential sludge waste or actual sludge waste should remain unclipped within a facility‘s boundaries. _

e An Administrative Control program identifying waste containers requiring closure dunng Emergency Conditions (High
Wind/Tomado Watch) will be maintained. .

e B-25sshall be visually inspected periodically and immediately prior to use for potential sludge or actual sludge )
contaminated waste. The inspection shall verify the following: 1) that the waste boxes contain no visually observable holes,
2) the boxes do not contain excessive rust: and 3) the boxes do not show evidence of excessive gasket wear/damage. Once
verified. the boxes should be immediately used for potential sludge or TRU contaminated waste.
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30 ISOTOPES

Since various isotopic distributions for the waste contamination are possible, the TRU waste actinide
(with a half life greater than 20 years) with the highest Effective Dose Equivalent (EDE) inhalation
value is used in converting total curies to dose. This is conservative because Am-241 has the higher
rem/Ci (5.2E+8) value, while typically the vast majority of the TRU waste that would be generated from
CST facilities is from plutonium isotopes which have a slightly lower rem/Ci value. Table [ lists
potential contributors to dose, (conservatively, irrespective of relatlve avaxlablhty in Tank Farms:
excludmg those not expected to be present).

Table 1. EDE Values for TRU Waste Contributors

" Isotope Half Life EDE
(years) {rem/Ci)
Np-237 2.14E+06 4.90E+08
Pu-238 86.4 4.60E+08
Pu-239 24390 S.10E+08
Pu-240 6580 5.10E+08
Pu-242 3.79E+05 4.80E+08
Pu-244 7.6E+07 4.80E+08
Am-241 458 5.20E+08
Am-242m - 152 5.10E+08
Am-243 7.95E+03 S.20E+08
Cm-243 32 3.50E+08
Cm-247 1.6E+07; 4E+07 4.90E+08

Although uranium is excluded from TRU Waste by definition, it emits alpha radiation and hence, are an
inhalation hazard. Since the majority of the uranium is U-238 and the EDE is [.20E+08 rem/Ci,
assuming 100% Am-241 (with an EDE of 5.20E+08) ensures conservatism.

It should be noted that throughodt this report “Ci” refers to “curies of alpha” or “inhalation curies™ and
represent equivalent Pu-238 Ci. Although the Am-241 dose/Ci value was used in our calcu!atxons. the
results still conservatively represent the eqmvalent Pu-238 dose.

40  B-25SDESIGN

The specifications for B-25s are found in “Procurement Specifications for Low Level Waste Boxes (U)”,
M-SPP-G-00248 (Attachment 9). A review of the previous specification, “Procurement Specification for
Low Level Waste Burial Box”, M-SPS-G-00012 (Rev. 6), also revealed similar reqmrements

B-25s are constructed of 12 or 14 gauge carbon steel. The size is 48” x 48” x 72”. The weight of an
empty B-25s is currently not less than 460 Ib. (In fact, the weight of the B-25s has shown to be gradually
increasing and values as high as 622 Ib. have been recorded (Ref. 4)). Without an approved deviation
request, the maximum weight of a loaded B-25 is restricted to 5000 ib. The top lid of the B-25 contains a
gasket and a positive fastening mechanism. Procurement specifications require that the B-25 has
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provisions to ensure fast, positive closure of the lid to the box. The closure mechanism is required to
achieve twenty percent minimum compression of the gasket between the lid and box after closure.

A standing water test is also performed on representative boxes to ensure leak tightness. A load carrying
test of 20,000 1b. with minimal deformation ensures that the boxes are capable of supporting a uniform
load and may be stacked (applicable sections of Attachment 9)

Strict adherence to the procurement specification is required by the supplier to assure quality, reliability
and integrity of the boxes. The following codes and standards are required to be followed (Attachment
9):

e Title 49 CFR 173.24, Standard Requirements for All Packaging, 1990 revision.
o Title 49 CFR 173.411, General Design Requirements for All Packaging, 1990 revision
* Title 29 CFR 1910, Occupational Safety and Health Standards, 1990 revision

s ASTM A-569, steel, carbon (0.15%) hot-rolled, sheet and strip, commercxal quality, “ l987 Book of ASTM
" Standards”

e ASTM D-1056-73, Specification for Flexible Cellular Materials -Sponge or Expanded Rubber, 1975 Book of
ASTM Standards”

« AWS D1.1-90, Structural Welding Code - Steel.
e ASTMD-16-84, Type 1, Paint Finish Criteria, “1987 Book of ASTM Standards”.
. AISC, American Institute of Steel Construction Handbook

e ASTM A-36, Specification for Structural Grade Carbon Steel, “1987 Book of ASTM Standards™.
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50 INPUT VALUES AND ASSUMPTIONS

51 Methodology

The analysis is primarily based on the Sold Waste Safety Analysis Repoit and supporting calculations
(Ref. 2 and 3) of TRU waste containers. These documents have undergone a rigorous review process and
have been formally approved and therefore the methodology was not re-validated. As with the SW
analysis, the focus is on actinides (inhalation hazards) and therefore is restricted to potential sludge and
TRU contaminated waste.

Supernate contaminated boxes are not a concern and are not addressed in this report because the volume
of the supernate that would be required to exceed the similar onsite process guidelines is about 1200
gallons. According to the High Level Waste Characterization of Low Level Waste Certification Manual
(U), WSRC-TR-94-0581, each waste box on average contains significantly less than 1 gallon of waste.
Therefore all material at risk associated with the 1,200 boxes would have to be released. This is judged
to be incredible. Refer to Attachment 1. '

52 Stacking )

The SW SAR (Ref. 2) assumed that the second level of B-25 boxes around the perimeter of the pad are
susceptible to tipping and free falling to the concrete pad. B-25s are not qualified to withstand a free fall
therefore, it is conservatively assumed that they will sustain some damage. In the LRWHF however, B-
25s are not stacked on top of each other. Conservatively, based on the SW SAR and Attachment 10, we
assume 1% of the B-25s to be damaged from uplift and free fall.

5.3 Missile Strikes

For conservatism, missiles are assumed to strike every potential sludge, actuat sludge and TRU box, and
is independent of the 1% which suffer from uplift. This assumption is equivalent to assuming that each
box is a separate facility. This is conservative as the TRU pad SAR assumes a single missile strike per
pad. (Note: This was assumed because unlike SW, there is no set configuration requirement for the
location of the boxes.) This assumption will more than compensate for any potential rolling effect from
the tornadic angular momentum which causes the boxes to roll. This conservatism assumes that the net
effect of an object hitting a box is the same as a box hitting an object, thereby encompassing rolling.

5.4 Release Period

It is assumed that 100% of the radlologtcal material susceptible to aerodynamic entertainment would be
released over a 24 hour period. :

5.5 Positively Sealed

In the SW analyses, the boxes are positively sealed and weigh in excess of the 350 Ib, compared to 460
Ib. Currently, ata mmlmum, the boxes used in the LRWHF are greater than or equal to 460 1b. (Ref. 4).
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Adequate controls ensure that the positively closure mechanism adequately works and that positive
closure remains possible.

5.6 - Material At Risk

The material at risk (MAR) was determined for each defined box. The boxes were. characterized as
sludge boxes (potential and actual) or TRU boxes. The number of curies in each sludge box was
" arbitrarily set at the TRU Threshold limit.

s 6.1 Sludee Box Material At Risl

Sludge boxes contain 0.23 Ci of TRU radionuclides (The TRU Threshold limit) (Refer to Attachment
11). This value, based on the TRU Waste Threshold Value and maximum waste weight allowed. was
arbitrarily chosen to represent the maximized contents of all sludge boxes. The value represents the
maximum curies which could be in a box before being considered as TRU waste.

Conservatively, a TRU waste B-25 box from Tank Farms does not have greater than 100 Ci of MAR of
Transuranic Waste per container. This value is based on process knowledge, Reference 8 (the 299-H
[nventory Control Program) and flushing requirements. Also about 9 gallons of the current worst case
sludge waste would be required to achieve this activity. In reality, all known TRU Waste is placed into a
known TRU Waste Container. {This value exceeds the value used in the EPHA HAD for F and H Tank
Farms. The value used here is bounding and is not representative of an actual potential value.}

5.7 Boxes at Risk

Since there are few controls on where the boxes may be placed (the location for storage of the boxes is
not designated as in the TRU Waste Pads), all boxes were assumed to be at risk. This conservatively
.deviates from Reference 2 where only a fraction of the boxes were designated as at risk.

58 Overall Dose

The dose must be calculated by determining the impact of all containers during a tornado scenario. It is
likely that if a Sludge box or TRU box was struck by the tornado, there would be some release associated
supernate boxes. The supernate contaminated boxes, however, are not a concern and are not addressed in
this report because of the volume of the supernate that would be required to exceed the onsite guideline
is about 1200 gallons. According to the High Level Waste Characterization of Low Level Waste
Certification Manual (U), WSRC-TR-94-0581, each waste box on average contains significantly less
than 1 gallon of waste. Therefore all material at risk associated with the 1,200 boxes would have to be
released. This is judged to be incredible. Refer to Attachment 1.
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5.9 Controls

The B-25s are adequately controlled and inspected immediately prior to use to ensure leak tightness
(positive seal) and potential leak tightness (free from rust or unpainted metal surfaces) capabilities. The
inspection should consists of visually verifying that the waste boxes contain no visually observable
holes, do not contain excessive rust, and show no evidence of excessive gasket wear/damage. Once
verified the boxes can be immediately used for potential sludge or TRU contaminated waste.

Since the impact of supernate contaminated waste boxes has been shown to negligible, boxes which do
not pass the visual inspection may be considered for use with supernate contaminated waste.

6.0 SOURCE TERM

The source term is the amount of radioactive material, in mass or activity (curies), released to the air.
The initial source term is the amount of radioactive material driven airborne at the accident source. The
initial restorable source term, a subset of the initial source term, is the amount of radioactive material
driven airborne at the accident source that is effectively inhalable. Lesser source terms are determined
by applying filtration or deposition factors to the jnitial source term.

6.1 General Five Factor Formula

The source term is calculated using a variation of the five factor formula, as given below:
ST=MARx DR x ARF x LPF xRF

MAR = Material at Risk - The amount of radionuclides (curies) available to be acted on by-a given
stress. For facilities, processes, and activities, the MAR is a value representing some maximum quantity
of radionuclide present in a discreet physical location that are separated from other radionuclide bearing
. areas by adequate distance or physical barriers so that the areas do not interact during the postulated
accident conditions. '

DR = Damage ratio - The fraction of MAR impacted by the accident-generated conditions. (A degree of
interdependence exists between the definitions of MAR and DR.) The DR is estimated based upon
engineering analysis of the response of structural materials and materials-of-construction for-
containment to the type and level of stress/force generated by the event. Standard engineering
approximations are typically used. These approximations often include a degree of conservatism due to
simplification of phenomena to obtain a useable model, but the purpose of the approximation is to obtain,
to the degree possible, a realistic understanding of potential effects. :

ARF = Airborne Release Fraction (or Airborne Release Rate) - The Airborne Release fraction is the
coefficient used to estimate the amount of a radioactive or hazardous material than can be suspended in
air as an aerosol and is available for transport under a specific set of accident conditions. Airborne
Release Rate is the coefficient used to estimate the amount of a radioactive or hazardous material that
can be suspended in air by continuously acting mechanisms such as aerodynamic
entertainment/resuspension.
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LPF = Leak Path Factor - The fraction of airborne materials transported from containment by the existing
flow via the pathway configuration under evaluation. There can be many LPF's for some accident
conditions (e.g., the fraction transported from the package, such as a shipping container, to the cell or -
enclosure; the fraction leaked from the enclosure, cell, or glovebox to the operating area around the
enclosure or room; the fraction leaked from the room to the building-atmosphere interface). When
multiple leakpaths are involved, their cumulative effect is normally expressed as one value that is the
product of all leakpaths. The LPF is a calculated or standard value based upon the established
relationships between size of the particulate material, airborne transport mechanisms, and losses by
deposition mechanisms, or specified filtration efficiencies.

RF = Respirable Factor - The fraction of airborne radionuclides as particles that can be transported
through air and inhaled into the human respiratory system. These particles are commonly assumed to be
10 um AED and less. (Aerodynamic Equivalent Diameter - the diameter of a sphere on density | g/cm
that exhibits the same terminal velocity as the particle in question.)

6.2 Modified Source Term Formula
Reference 3 modified the above formula to be: ) ' o -
ST =number x CD x CI x MRF x ARF x RF x LPF

Where: ' :
number - the total number of potential siudge and/or TRU B-25s per facility = this number is
calculated to determine the number of boxes allowed.

CD - represents the ratio of potential sludge and /or TRU B-25s damaged = As discussed -
~above this value is 1% for uplift and conservatively assumed to be 1.0 for missile
penetration. (Note: The CD for uplift and missile damage are completely independent.)

CI - represents the container inventofy = This value is calculated from the TRU threshold
for sludge boxes (0.23 Ci alpha) and conservatively assumed to be 100 Ci alpha for potentially
TRU contaminated boxes. Also refer to Section 5.6.1 and 5.6.2.

MREF - represents the material released from a daméged container = The value listed in
Reference 5 is 1.0E-01. This value is also used for our determination. :

The relationship of terms in the five factor formula to the modified formula is as follows:

-

MAR = numBer xCI
DR=CD ’
(LPF) o = MRF x LPF
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6.2.1 Number
For the LRWHF analysis. all the applicable potential sludge and potential TRU boxes in the facility are -

assumed to be atrisk. This is conservatively different than the SW SAR analysis which only assumed a
fraction of the total were at risk. As noted in Section 5.1 and 5.8, supernate boxes are not considered.

6.2.2  Container Damage (CD)

References 2 and 3 considered damage from container uplift, missile penetration, atmospheric pressure
change (APC) and tornado wind/container roll. Each are discussed in detail in the following paragraphs.
_The references concluded that B-25 boxes would fail under certain stresses and storage configurations

such as stacked B-25s, while large boxes and concrete culverts would not fail. Applying the values from
References 2 and 3 is conservative.

622.1 Uplift-

The tornado wind uplift of the containers is based on wind speed, container orientation, and lift and
drag coefficients. Tornado wind forces were estimated using computer programs and codes to
determine if the containers receive a net positive upward force (Ref. 3). Containers which receive
net positive upward force, or are lifted, are assumed to fail by perforation or some breaching
mechanism. For the uplift/fallback model 1% of the at risk B-25 boxes were calculated to fail (Ref.
2 and 3). .

The approximation that 1% of the boxes fail is based on the weight of a B-25 being 350 Ib..
however B-25s currently weigh at least 460 1b. (empty). Since the vertical force for a B-25 caused
by a PC-3 tornado is 554 1b. (Ref. 3, Page 111--also see Attachment 9 and 10), and the weight of
the waste must also be taken into account, the 1% approximation is very conservative. Also refer to
Section 8.0. -

5222 l[. o] E .

Five missiles were analyzed in Reference 3, including a two by four timber, a 3 in diameter steel
pipe, an automobile, a TRU pad cover frame, and a 55 gallon drum. According to Reference 3. the
timber weighs 15 pounds and travels at a speed of 150 mph horizontally or 100 mph vertically. The
3 in diameter steel pipe travels at a speed of 75 mph horizontally or 50 mph vertically.
Conservatively, in our calculation, each B-25 is assumed to be hit by a missile. This assumption
will more than compensate for any potential rolling effect. This conservatism assumes that the net
effect of an object hitting a box is the same as a box hitting an object, thereby encompassing rolling.

6.2.2,3 Atmospheric Pressure Change (APC)-

This calculation assumes that the B-25s which potentially contain TRU waste are sealed and do not
fail during APC. This is consistent with Reference 2 and 3. '
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6.2.2.4 Rolling
Rolling is not explicitly addressed in this analysis. The SW SAR did not credit rolling as a possible -
release mechanism for B-25s. However, in this analysis it was conservatively estimated that any
potential effect from rolling caused by the tornadic angular-momentum rolling these boxes is more

than compensated for by assuming that the total box population is hit by mdmdual missiles. See
missile penetration.above.

The amount of TRU waste per container can vary due to processes and concentration. However, known

- TRU waste must be placed into an approved TRU waste container. Therefore, in reality our concern is
waste which has a potential to be TRU once segregated from the non-TRU portion during the Waste
Characterization. For a maximum weight (5000 1b.) B-25 the TRU Threshold is about 0.23 Ci. (Referto
Attachment 11). For conservatism for a B-25 containing TRU waste we assumed a MAR of 100 Ci. {As
noted in Section 5.6.2, this value is bounding and does not represent a foreseeable realistic number of a
releasable material, but represents a conservatively bounding number.} '

6. ateri

Since the SW SAR looked at B-25s during .a PC-3 tornado, the same value is used for the LRWHF.
Consistent with Reference 3, a MRF of 0.1 is applied. (A similar box with the same forces acting on it
will result in a similar fraction of the overa[! material released.)

A value of 2E-04 is used in Reference 5 and will be applied to this scenario.
{Note: The Respirable Fraction (RF) value is not explicitly discussed in Reference 5. However, a value
of 1.0 can be implied, and therefore will also be used for this scenario.} '

6.3 OTHER RELEASE FRACTIONS

It should be noted that the TRU Waste Pad Section of the SW SAR did not analyze removed HEPA
filters. Any effect from a removed HEPA filter release in a B-25 could consider the additional ARF
factor which would further minimize the amount of material released. DOE-HDBK-3010-94 states that
“Dislodging all of the contaminant is difficult since much of it penetrates into the medium.”
Conservatively, for the purpose of this analysis, no attempt has been made to further evaluate HEPA
filters or quantify this statement. (Note: Not crediting the confinement capability/additional release
fraction associated with a HEPA filter in a HEPA filter scenario may result in undue conservatism.)

7.0  DISPERSION

The dispersion factors (X/Q) and breathing rates are based on worst case information provided in
Reference 6. The Reference 6 X/Q of 6.7E-7 min/m’ uses 95% adverse dispersion conditions (95% worst
case meteorology) for the LRWHF. Note, these values were chosen over using those in the Hazard and
Accident Analyses for the Liquid Radioactive Waste Handling Facilities,(U), Ref. 7. Reference 7 states

]
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a value of 6E-7 sec/m for an F2 tornado at any receptor. Changing the units in Reference 7 results ina
value of 1E-8 min/m’ compared to an offsite value of 6.7E-7 min/m’ used in this analysxs

Supporting the use of the more conservative dlspers:on factor is UCRL-15910 which uses an
approximate wind speed of 190 mph. This means that the analyzed tornado was approximately an F3
tornado based on listed windspeeds. Therefore, to account for any potential inconsistencies, the more
conservative value was chosen. (Also note: An onsite X/Q was applied based on Reference 6. This
approach is also extremely conservative since for natural phenomena events, onsite consequences are not
frequently determined.) :

8.0 WEIGHT

Waste weights of 90 b. are required to ensure that no uplift wdl occur. Although no controls are
required to ensure this limit, filling B-25 containers with less than 90 Ib. of waste is not practical and not
expected to occur. Conservatively 1% of the B-25s are assumed to suffer uplift. This is conservative
because based on the 1995, 1996, and 1997 certification reports, all B-25s with waste contained
sxgmﬁcantly greater than 90 Ib. of waste.
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9.0 RESULTS

The TRU Waste Pads and the LRWHF are both Hazard Category Two Facilities. The SW analysis of
tornado events hitting TRU B-25s has been applied to potential sludge boxes and potential TRU boxes in
the LRWHF. The results are calculated in Attachment 4-8 and shown in Table 1.

Table t Curies allowed before Offsite Limits/Onsite Guidelines Exceeded

Ci Threshold for Offsite Limit '

Closure Method Ci Threshold for Onsite
Guideline" , (Eq. aCi)
(Eq. a Ci)
Positive Closure (Sealed) 4.4E+0S 8.8E+05
(Sludge=1.96E+06 B-253%) (Sludge= 3.9E+06 B-25s*)
(TRU=4.44E+03 B-255**) | (TRU=8.83E+03 B-255*%)
Non-positive Closure 838 18
(unsealed/chained) .
{Sludge=39 B-25s°%) (Sludge = =~ B-25s%)
(TRU= 0.0 B-255**) (TRU=0.18 B-255*%) -
Note * Represents the number of potential sludge B-25s loaded to 0.23 Ci of alpha. See Section 5.6.1.

Note ** Represents the number of potential TRU B-25s loaded to 100 Ci of alpha. Sce Section 5.6.2.
Note (1) Extremely conservative because for natural phenomena events only offsite consequences are normally determined.
Note (2} Because analysis analyzed a 190 mph wind, conservative X/Q applied (Ref. 6 vs. Ref. 7) and results coaservative.

The results show that significantly less than one non-positively sealed B-25 containing 100 Ci of TRU
waste could cause the Offsite/Onsite Limits and Guidelines to be exceeded, while if positively closed in
excess of 4000 boxes would be required. For boxes defined as sludge boxes, greater than 30 unsealed
boxes could cause the Offsite/Onsite Limits and Guidelines to be exceeded, while if positively closed, in
excess of 1.5E+06 would be required.

100 CONCLUSION

Known TRU waste should always be placed directly into ap;oroved TRU Waste Containers. Any TRU
waste scenario which looks at the impact of a tornado on a 53 gallon drum requires an additional leak
Jactor associated with rolling (and therefore the resultant values should not be directly applied to
drums).

Based on Reference 2 and 3 and the results calculated, it is recommended that B-25s which may contain
potential sludge waste or potential TRU waste and are full (or no other waste wiil be-place into them)
must be closed and positively sealed (clipped) as designed and allowed by the 1S manual:

As part of this control it is necessary that an B-25s be visually inspected periodically and immediately
prior to use for potential sludge or TRU contaminated waste. The inspection shall verify the following:

e That the waste boxes contain no visually observable holes
e The boxes do not contain excessive rust )
o The boxes do not show evidence of excessive gasket wear/damage .
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Once verified the boxes can be immediately used for potential sludge or TRU contamindted waste. Any
boxes that fail the inspection should be potentially considered for supernate contaminated waste.

As a good practice, full containers should.be charactenzed and transported for disposal in a tlmely
fashion.

Procedures should ensure the following:

o All full B-25s are clipped and that the only open B-25s are those to which waste is
currently being added.

As a good practice and to ensure adequate control and the ability to respond to all conditions within a
timely fashion, it is reccommended that a maximum of 10 containers wnth potential sludge waste or TRU
waste remain unclipped within a facility’s boundaries.

Controls should be required that upon High Wind/ Tornado Watch:

e B-25s which contain potential sludge waste and potential TRU waste that are not closed or positively
sealed should be sealed as designed and allowed by the 1S Manual.

As part of this control, an Administrative Control Program will be required identifying containers
requiring closure during Emergency Conditions.
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Attachment 1 - impact of Supernate Contaminated Boxes

The Onsite Guideline can be exceeded

based on Section 9.0 with 8.8 Ci

’ Therefore

{Ci Limit __19/Ci of Pu-238 |g of Pu-238 [con

sol con

A B C=AlB___ |1000mg/g

1L/0.1mg

0all3.785L

88| . 17.156] 0.51311953] 513.1195

5131.195|

1355.666

i

Conservatively, we can say rougﬂy 1200 gallons are required.

Il I

Since on average less than 1 gallon is associated with a B-25,

e can conclude 1200 boxes would

be required

and all would have to be released.

| l

- |Note: 8.8 Ci was calculated in Attachment 8A and 8B.
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Attachment 2
WSRC-SA-22
Rev.0
Hazard Classification Table

”*

| : Radiological | Chemical Facility

3 Hazard Hazard Hazard

!-“acxhty Classificarion Chmﬁanou Classification
0ld Burial Grounds 2 3 2

| TRU Waste Storage Pads 2 2 2
Greater Confinement Disposal 3 NA O |
Facility
Used Equipment Storage Area k) NA 3
Naval Reactor Component Storage -3 NA 3
Area :
Engineered Low-Level Trenches 2 2 2
Solvent Stocsgs Teaks 3 Genenal Uss 3
Mixed Wasts Storage Buildings 3 3 3
Mixed Waste Management Facility 2 2 2
N Ares 3 3 3
Hazardous Wasts Storage Building- NA 3 3
E-Area Low-Activity Wasts Vaults 3 NA 3
E-Area [ntermediste-Level 3 NA 3
Noa-Tritium Vsuits -
E-Ares [mermediste-Level Tritium 3 NA 3
Vaults
E-Ares Loog-Lived Wests Storage 3 NA 3
Building .
Wasta Certification Fecility 3 3 3
Compactor Building ‘ 3 NA 3
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Attachment 3

DOE-STD-1020-94

Recommended Basic Wind Speeds for DOE Sites. in miles per hour

Fagtest-Mile Wing Speegs st 10m Height 1

Performance Category Al P4 3 : 4
Ning ‘Ming Hhng ?:maqg‘ Wing . ';r:_a_gg_‘_
208 SROIECT SITES 20102 | 2x102 | 1210-3 | 2x198 | <x104 | 2419
| Kansas City Stant, MO 72 72 - 144 -~ ‘38
43§ Alamos Natonal Lagoratory, NM 77 bt 4 83 = 197, .
| Mourg L aporatory O 73 1 = 138 - 129 |
Damex Plant, TX bl | = 132 = 7 S
Rocky Fiatg Plant, CO 109 109 138 Q) 181 23
agig N { ' NM 8 78 93 - 107 -
| Sandia Natienal Laboratones, CA 72 2 36 = 113 :
| Punetiag Plant, EL_ 2 93 | 130 - 150 -
| Argonne Nauon. ‘ ~Eag.tt 7o 20 = 143 - 196
| Argonne Nanong Laporaton-West 10 _ o0 L_7oM | 83 = 38 =
| Brooknaven Natongl LaRorptory, NY i A . v L) = 98 = 188 |
| Puinceton Plagmg Fhysics LaBoratons Ny b LI .+ 1L = 103 159
_gaho Nanonas Engineenng Laborgtory 0 LT 84 S 9% =
| Seeg Matengis Prodycnon Ceater, O g0 | s | - 129 - 192 |
Ok Rigge, X:10, K:28, ang Y12, TN g | s0m - 113 -1 a7

| Paducan Gaseous Ditugion Pignt, KY 200 1 7ot = 144 = . -
| Portsmoutn Gasaous Ddfugion Pignt, Qi Jou! b(> Al = 119 = Je8
| Nevgoa Tes SO NV 2t 72 | e = 10 =
=anlorg Pvgmg‘ Sitg WA bi» A 701" ag = ! -

[ aaweence Serkeley LAOTION, CA 2 9 = LLL =
Lawr Nath 72 . S - 113 -
LN, Sit A '

7

brd
12
0 | %2 108 = 128 -
7o
72 -2

8 hi -} . 197 P q_ﬁ A

NOTES:

(1} Minumum stragnt wind speed.
(2) Minmum tomado soeed.

3) Anhough winds R Flm.blewmm for 3 tamado stnke s L]
@ recomm mthx’l‘:dqﬁ“:yemmmm Aﬂcmmuw

(4) Tomado speed ncludes rotational and transiational effects
1S) Mumncane effects adiustments as per Tadie 3-1 '
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Attachment 4 - Studge Dosé from a PC-3 Tornado, Offsite

I

A | 8 E F G H ! J K

1_[Sludge Offsite Tomado ' .

2 : |

3 _|UNSEALED {NO POSITIVE CLOSURE} |

4 _|TRU Limit activity per box 1.00E-07|Cilg !

§_|TRU limit per box 2.27E-01(Ci !

6 |Number ol B-25s 71.74E+01 l

7 :

8 : offsite !

9 EDE ‘MAR | Tornado 2hr. XIQ BR Diftsite dose

10 [romvCil) (Ci) ARF RF LPF | [mi/m3} | {m3/min]| (rem] | .

1 '

12 [Siudge  5.2E+08 2.3E-01 | 1.0E+00 1 1.0E+00| 1.2E-07 | 2.36-02 | 2.50E+01 i

13

14 |Notas: - I

15 Tornados bound straight winds

16 Frequency of a tornado is assumed to be 2E-5 or 3E-5 which is consistant with a PC3 tornado. '

17 |Note: For calculations “goal seek” was used to calculate the number of boxes by seuini tha dose equal to the limit based on the tornado frequency.
18 ot | !

18 |SEALED (POSITIVE CLOSURE) f ‘

20 | TRU Limit activity per box ‘ 1.00E-07|Ci/g '
21 JTRU limit per box 2.27€-01{Ci ! ]
22 INumber of B-25s 3.91E+06 | ' :
23 | '
24 b i
25 EDE 2he.XQ] BR  :Ofise dose
26 ' {remV/Ci} Cl  |Number (CD MRF Total ARF] [min/m3}{ [m3/min] ![teml '
27 JUplift 5.2E+08 2.3E-01| 3.91E+06 0.01| 1.GOE-01{ 2.0E-04 | 1.2E-07 | 2.28E-02; 0.24752
28 [Missile 5.2E+08 2.3E-01] 3.91E+06 1| 1.00E-01| 2.0E-04 | 1.2E-07 ; 2.28E-02 24.7523
29 {Roll 5.2E+08 2.3E-01 3.91E+06/ 0| 1.00E-01| 2.0E-04 | 1.2E-07 | 2.28E-02 0
[30|APC 5.26408 2.3E-01| 3.91E+06 0{ 1.00E-01| 2.0E-04 | 1.2E-07 | 2.28E-02 0
EY) . " |trom S-CLC-E-Q0027 ‘ 25.
-a2 . with missile exception " o
33 |Notes: Assumes positive closure _ | |

34 Assumes B-25s are not stacked on each other ; !

35 Conservatively all B-25s hit by missiles and damaged - ] [

36 Since B-25s are not stacked, il tipped, no resuiling release (WSRC-SA-22) F :

7 APC not a viable release mechanism per (WSRC-SA-22)

a8 X/Q value used (Ref. 6) is consewauv? than that in Ret. 7 1

o - |

41 |Note: For calculations “goal seek” ‘was used {0 caiculate the numbes of boxes by setling the.dose equal o the kit based on the tonmado lieguency.
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Attachment 4 - Siudge Dose from a PC-3 Tomado, Offsite (CALC)

of previous page

S TR I Y .

I A B C D [ F G H ] J
[~ [Skadge Offsite Tomado }
3 - .
J_|UNSEALED (NO POSITIVE GLOS o -
4 [TRU Limit activity per box 0 0000001 Cig .
& Ry savit par box o227 o '
(8 | Number of 6-258 71 A0958DE555811
7
offsite .
L] €DE MAR Tomado [ 2 ng, /0 BR Offsite dose
U TremiCil] ICij ARF RF_| LPF | [minim3] | {m3min] Trom) ——__
Jsuperrate 5200000005 i i 1 (000000012 [0.0228__ |-GiZHIZFIZEl -
3 -
Noies'
o [Yomados bo
R Fraquency of v
Note' For calculstions “goal seek™ wi R
rﬁs_s‘ue“ﬁ {POSITIVE CLOSURE] T
[2U [ ¥RU Limit aciivity per box 60000001 Cig
1 |TRU hmil per box 0.227 Ci _.__.
Number of B-256 3910336 -
24|
251 N 2 he. XIQ BR Oifsita dose
75 Number 1CO __|MRE_| Total ARF'} “fmivm3) |~ Tm3min] _fjeom) " "
[2Z7 U =C22__ {+i/100 [0 000196~ [0.00000012 |0.0226 ~  laB27-C27-D27E2r ¢ 21 a7 iieidi
28 Jmi =C22__ |1 |01 0000196 _|0.00000012 |0.0228 [<B28°C26°D78 £ 26°F20°G26H28" 28
i =C22 10 0.1 10000196 10.0000001210.0228  _ [*B29°C29°D29°E25-F20°G20H29°128
30 =C22 6.1 ]0.000196 _ [0.00000012 {0.0228 wB30-C30°D30°EF0°F 36-GI0HI0"T30
31 L 2SUM(J27:430) '
32] o A
39 {Notes:
54 N LA SvRe—
4T —_— e e T
[ I8 | Formuia sheet R i
[
381
3971

2
]

Page 18
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Attachment 5 - Sludge Dose from a PC-3 Tornado, Onsite

Sludge Onsite Tornado - R
UNSEALED {NO POSITIVE CLOSURE) 1 T -
TRU Limit activity per box 1.00E-07]Cilg Based on Definition of TRU o
TRU limit per box 227E-01|Ci . [Based on Maximum weight allowed in 8-25
Number of B-26s 3.89E+01
_ onsite T
EDE MAR | Tornado 2hr. X/Q BR nsite dose
fremiCii | {Ci) ARF RF LPF | [min/m°]) | [m*/min] | [rem]
|supernate 5.2E+08 | 2.38-01 { 1.0E+00 1 1.0E+00 | 9.55E-07| 2.3E-02 | 1.00E+02
| . ’ .
|Notes:
| Frequency of a tornado is assumed to be 2E-5 or 3E-5 which is consistant with a PC3 tornado.
Note: For calculauons “goal seek” was used to calculate the number of boxes by setting the dose equal to the limit based on the tornado frequency.
SEALED (POSITIVE CLOSURE) . )
TRU Limit activity per box 1.00E-07{Ci/g Based on Definition of TRU
TRU limit ger box . 2.27E-01]Ci Based on Maximum weight allowed in B-25
|Number of B-25s | 1.96E+06 ' ’
EDE 2hr. X/Q | BR | nsite dose
: frem/Ci} | CI Number |CD MRF Total ARF| [min/m’} | [m*/min] | {rem) B
|Upiitt 5.26+08 | 2.3E-01] 2.0E+06 0.01 0.1| 1.96E-04] 9.6E-07 | 2.3E-02 |'9.90E-01
Missile 52E+08 | 2.3E-01] 2.0E+06 1 0.1| 1.06E-04] 96E-07 | 2.3E-02 [9.90E+O1| |
Roll 526408 | 23E01| 206+06] 0| 0.1 1.96E-04] 9.6E-07 | 2.3E-02 |0.00E+00 o
APC T T 52Es08 | 23E01| g.oE+oa 0 0.1] 1.96E-04] 96E-07 | 23E-02 |6.00E+00| | T
I L trom S-CLC-E-00027 | : T00E+02] T T |
e - ’ 1. wnth missile exception ~ N
[Notes: Assumes positive ciosure I ! AU Y O e AT R
T Assumes B-25s are not stacked on  each other ' B I R R
[ T Gonservaiively all B-25s hit by missiles anddamaged | | |~ | ] T
T Since B-25s are nol stacked, if tipped, no resulting refease WSRC-SA22) " " | B
- " JAPC not a viable release mechanism per (WSRC-SA-22 I D
— Natural Phenomena normally evaluated for offsite dose R T
- XIQ used exiremely conservative (based on Ref. 6); could use offsite
Note: For caiculations _goai seek” was used (o calculate the number ‘of boxes by settmg ‘the dose equai to the limit based on the tornado frequency
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Attachment 5 - Sludge Dose from a PC-3 Tornado, Onsite (CALC)

A B C D E F G H i T d
Onsite Tomado .
Z
'~ 3 |UNSEALED (NO POSHIVE C1.O o o - -
4 {TRU Limit activity per box 0.0000001 cg | 1 ¥ T
6 |TRU Gmit per box A »C4454°5000  iCi , R
"5 [Number of B-258 - 38.6074932090879 1o i -
7 - A - .
. N I ongde - EE———
[ EOE NAR Tomado | ™ 2br. XIQ BR - Onshe dose
: fromiCi ] ARF TR iPr {mivm3) (matmin] frem] N R
Z [supomate " [520000000 [<C5 1 1 i 0000000955 10,028 =B12°C12° D12 E12°F12°G12°H12° -
JNoles: o ‘ =
. 3 S
13%}40«: For calauiations “goal seok”
7] -
18 |seALED (POSITIVE CLOSURE) ) :
19 [TRU Lim# activiy per box 0.0000001 cva L B .
TRU fmil per box =C19°454°5000 __[Ci ~| Maximum weight allow —
Number of 6-258 1955182 37663117 -
77 L 4
€0E 2he el | &R
e e o] JOVCIL OV Numbes [CD MRF _Total ARF | _[mivm3] [m3/minj
26 Jupit ‘ =G0 =C2__ |=\/ido lg. =(0.601°0.1+(0.00000[0 00000096 __|0 0228
Missie T |526000000 _ [=C20 €21 1 0. =(0:001°0.1)+(0 00G00]0.00000096 ~_0.6278
ol 520000000 1=C20 e do 01 #(0.001°0.1)4(0.00000]0.00000096 _ [0.0228 '
29 JAPC 520000000 _|+C20 =C21 _P‘__ S T 104 [=(0.001°0.1)+(0.00000] 0 00000096 | |0.0228 )
- R from S-CLEE-0002F _ . |FSUM{I26°29)
. with missile excaption e -
32 Jnisies: : - T =
34 | Formuta sheet e
of previous page A . ] o - e e e
N".T"‘F" l ' m.‘“s"““*; m— e Rt e hantiehtiiho Ty sttt bt enm i i - -
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Attachment 6 - TRU Dose from é PC-3 Tornado, Offsite

Assumes B-25s are not stacked on each other

Conservatively all B-25s hit by missiles and damaged

Since B-25s are not stacked, if tipped, no resulting release (WSRC-SA-22)

APC not a viable release mechanism per (WSRC-SA-22)

Potential TRU Waste | l
POSITIVE CLOSURE REQUIRED -
Number of TRU Containers Allowed if Positively Sealed 8.88E+03 B
[EDE_ —_|2pexiQ| BR  [tistedose |
[rem/Ci] ] Number (CD MRF Total ARF| (min/m® | [m°min] | {rem] )
Uplift 52E+08 | 1.0E+02| 8.9E+03 0.01] 0.1] 1.96E-04| 1.2E-07 | 2.3E-02 | 2.48E-01
Missile 52E+08 | 1.0E+02| B8.9E+03 K 0.1] 1.96E-04| 1.2E-07 | 2.3E-02 | 2.48E+01
Roll 5.2E+08 | 1.0E+02] B8.9E+03 0 0.1] 1.96E-04] 1.2E-07 | 2.3E-02 | 0.00E+00|
APC 62E+08 | 1.0E+02] 89E+03| 0 0.1} 1.96E-04| 1.2E-07 | 2.3E-02 | 0.00E+00| B R A
E "|from S-CLC-E-00027 2506401 | T
- with missile exception . o -
Notes: [Assumes positive closure N - T

X/Q value used (Ref. 6) is conservative than that in Ref. 7

Note: For calculations goal seek” was used to calculate the number of boxes by settmg the dose equal to the limit based on the tornado frequency.
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Attachment 6 - TRU Dose from a PC-3 Tornado, Offsite (CALC)

] A . F G
Potentiol TRU Wasle

) POSITIVE GLOSURE REQUIR
Number of TRU Containers A0 B876.52796000549
NumiCD —” |WRE Toial ARF i) Jfrem}
Upiifl =G8 [=17100 0.1 |=(0.001°0.1)%(0.000004°1°24]0. 00228 |=B10°C1FDICEI0FI0GIOH
Missie ~{520000000 =G 04 |*(0:001°0.1)+(0.000004°1°24 00228 B CITOIEITF11°GIT°H
Rol 1520000000 G 10.1 [#(0.001°0.1)+(0.000004°1°24]0.0000001[0.0228 =B12°CI12°DIZ’E12'F12°G12°H
APC “[520000000 ~GB 0.1 |=(0.061°0.1)+(0.000004*1*240.0000001 =B13°C13°D13°E13F13°G13H
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Attachment 7- TRU Dose from a PC-3 Tornado, Onsite

Potential TRU Waste | |

POSITIVE CLOSURE REQUIRED

Number of TRU Containers Allowed if Positively Sealed 4.44E+03 h
EDE 2 hr. X/Q BR | nsite dose

[rem/Ci] Cl Number |CD MRF  |Total ARF| [min/m’] | [m"/min] | [rem] ) )

Uplift 52E+08 | 1.0E+02| 4.4E+03 0.01 0.1] 1.96E-04| 9.6E-07 | 2.3E-02 | 9.90E-01 N

Missile 52E+08 | 1.0E+02] 44E+03 ) B 0.1] 1.96E-04] 9.6E-07 | 2.3E-02 | 9.90E+01

Roll 52E+08 | 1.0E+02| 4.4E+03 0 0.1] 1.96E-04] 9.6E-07 | 2.3E-02 | 0.00E+00

APC 52E+08 | 1.0E+02| 4.4E+03 [ 0.1] 1.96E-04| 9.6E-07 | 2.3E-02 | 0.00E+00 o

B from S-CLC-E-00027 1.00E+02 [

with missile exception

Notes: _|Assumes positive closure I

' Assumes B-25s are not stacked on each other T T T
Conservatively all B-25s hit by missiles and damaged T T
Since B-25s are not stacked, if tipped, no resulting release (WSRC-SA-22) w R T/
APC not a viable release mechanism per (WSRC-SA-22) T ] -
Natural Phenomena normally evaluated for offsite dose | B
X/Q used extremely conservative (based on Ref. 6); could use offsite ) I D

Note For calculations goal seek" was used to calculate the number of hoxes by setting the dose equal to the limit based on the tornado frequency

Page 23
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Attachment 7 - TRU Dose from a PC-3 Tornado, Onsite (CALC)

I - A B C D E. F G H | J
Poenial TRU Waslsa
& _[POSITIVE CLOSURE REQUIRED - -
.
Fumber o TRU Cortaxers Alivad { Posivol o 4430 263509495275 - -
IEDE I - 2. XIQ BR_ " |Onsile dose
jomiCi) | Ci |Number  |CO MRF _Yolal ARF Imin/m3] | [m3imin]_|irem) ”
0 [opint —_{520000000 |100  1=G6 =17100 0.4 2(0.001°0.1)+(0.000004°1°24) __ [0.00000008 [0.0228  |=BI0CIODIGEI0FI0°GI0HIGHO
[Miasie ‘szooooooo 100 |=G§ 1 0.1 =(0.001°0.1)+(0.000004°1"24) 000000096 _[0.0228 __ |=Bii-CITDIVEITFIVGiTHITI
& (Rol 520000000 1100~ |=G§ ‘o (X} =(0001°0.1}+(0000004°124) (000000006 (00228 [BIZCI2 DISEASFI2°GI2HIZNG
3 | 520000000 |00 ]=C8 0 1 (0.001°0.1)+(0.000004°1"24) __ |0.00000096 (00228 |=B13°C13'DIaE13F13 B13H13913
N . =SUM(J10.413)
N : —
Notes:
7
- -
[ . - T
- - m - o SR .
: e o e - e s e e
& 4& [Note: — _— 2L
EL1IN — i . -
. _ . - g -
: Formula sheet of previous page
)
Page 24
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Attachment 8A and 8B - TRU Curies Allowed for Offsite Limit/Onsite Guideline

TRU Ci Offsite Tornado

I _
|UNSEALED {NO POSITIVE CLOSURE)}
Allowed unsealed TRU Ci 1.76E+01

. offsite
EDE MAR | Tornado 2br.X/Q| BR | fisitedose |
[rem/Cil] |~ [Ci] ARF | RF LPF__| (minm’] | [m%min] | [rem] T
supernate 5.2E+08 1.8E+01 1.0E+00 1 1.0E+00 | 1.2E-07 | 2.3E-02 | 2.50E+01 i
Notes: . , - i T
: Frequency of a tomado is assumed to be 2E-5 or 3E-5 which is consistant with a PC3 tornado. B
Tornados bound straight winds
X/Q value used (Ref. 6) is conservative than that in Ref. 7 o B
TRU Ci Onsite Tomado T

UNSEALED {NO POSITIVE CLOSURE}
Allowed unsealed TRU Ci 8.79E+00 L .

o onsite
EDE MAR Tornado - 2hr. X/IQ BR _|[nsiteDose
frem/Cil} [Ci) ARF | __RF LPF | [min/m’) | (mYmin] [ frem] |
supernate | 5.2E+08 “8.8E+00 10E+00 | 1 1.0E+00 | "9.6E-07 | 2.3E-02 J100E+02| T

Notes:

Frequency ofa tbrnado is assumed to be 2E-5 or 3E—5 whuch IS consustant wnth a P03 tornado

Tornados bound straight winds

Natural Phenomena normally evaluated foroffsitedose | |-

“IXIQ used extremely consérvatuve (based on Ref. 6) “could use offsite

Page 25
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Attachment 9

PROCUREMENT SPECIFICATION FOR
Revision: -+

. G O C O Low Level Waste Boxes (U)
- 1a 23

Division: SWER

INFORMATION ONLY

P. lby ! !éﬁg !=a. D‘n S'. {9. " -
Name: V. B, Bhambri, 705-3C .
Title: Senior Engineer

Dept/Section: Solid Waste/Engineering

VMWKML &Lﬁ Dwe_/18[906

Name: 8. A. Dangharty, 705-3C -~
Tide: Manager
WWWW&W

R ) \
Approved by rd o Dm_fﬁﬁé
ime W, T Goldotoal 7059C

Tide Mansgee
Dept/Section: Solid Waste/Engineering

car _LMZ.__ . Due__ac/er/te
Names C M. McGen, |

Tide: Eaginesr
Dept/Section: Solid Waste/Quality Assurasce

| Facility Manager D!.————é

Name C. W. Faulk, 72478
Titde:

Dept/Section: Solid Waste/Openations -suuul NNS“' ' 'l.'.'.".
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Attachment 9 (Continued)

PROCUREMENT SPECIFICATION FOR

G O C O Low Level Waste Boxes (U)

Revision: - |
Savannah River | Page: wwof 3 |
Company Department sw Division: SWER |

GOCOQ Representative: |
Name: J.W.F 3C .

Titde: Area Manager Sclid Waste Management

- Company: Westinghouse Savannah River Company

| Date 7/J=/ 9é_.

Savennsh River Site .
Aiken, S. C, 29902
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Attachment 9 (Continued)

PROCUREMENT SPECIFICATION FOR

‘ . Low Level Waste Boxes (U)
GOCO |_"m=Eie™ |

{ Procurement Level: s Page: 1cof 23
Division: SWER

‘2

Nucilegr Services

Da_z.htl&k_.

GOCO Representativey
Name: D. H. Kurasch -
Title Manager
Company: West Valley Nuclear Services
Address: P.O.Bex 191"
* West Valley, New York 14171

Waat Valley Nuclese Services
Waest Valley, New York
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PROCUREMENT SPECIFICATION FOR

G 0 C O : Low Level Waste Boxes (U)
Westinghouse '

0.2 g ' Revision: - 2
~pupnopy ' { Procurement Level: 2 Class: PS! Page: 1dof 23
: : ) Department: W Division: SWER

GOCO Representative: Q %m _’Z}.L.d_clh_
Name: W. H. Hamilton, Je. -
Tide: Manager ) ‘
Company: Westinghouse Hanford Company
Address: P.O.Box 1970
. Richland, Washington 99351

S¢S Jo 67 33ed
8661 ‘0l Areriqag _
0 uoIsiaAdy
osooo-ss-m.-ausg : "
’ Richiand, Washingtea 99351
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Revision No.: 2
Page 20f23
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Table of Contents
Section Title Page -
1.0 SCOP@ ..ooooinnr ittt e 4
1.1 Dehverable Items.............. veresesetsasesstosonessearane fusnssnanse 4
12 Respons:bxhg for Materials and ltm 4
1.3 thmmous .............................. 4
2.0 _S’Q_rvice Conditions........ocooesen oo e 3
3.0 Refezence DOCUMENtS. . .ccoaeneiacinceneaiatinirnraarrenreirnneeae, 5
4.0 Supplier QA Program R é
5.0 Personnel Qualifications/Certifications. 6
6.0 Technicali Requirements 6
6.1 Required ltems and Performance. 6
62 Design_Conditions 7
6.3 Materials of Construction............... ©eieverserssesarsansreranstasasiessuasrevsnrassresanseraton -7
6.4 Fabrication and Assembly....................ocoooioiiin i 7
6.5 Clennm‘ . revereeoteniesennes 8
_P6.6 Other..... e 8
7.0 !.nspecnon. Testing, and Surveillance. 8
71 INSPRCUIOR. oo eisuiuenissusismtnise e e ‘8
72 Tcstin‘... reeteientoseterenererasserastanssanasserebnteberasarsere 10
73 Surveillance e ot ek e e 11
74 Final Acceptance Methods. trneseeentessosetaesansrevecrentunssar 12
8.0 Installation ) 13
9.0 P ipping, Storage, and Handlin; 13
10.0 Markiugldcnﬁtiaum eererseesrarabeseruonesssrrreresrareeaiassessransesevessrracetssses 13
11.0 Supplier Documentation. eeonsemesonasne 13
11.1 SUDINILRLS.eseocrneecesrorornsraisnneeicronensnserosen aeeriensnon vone 13
12 Supplier Records................... resseieneensserass sessbssnsesarievesrassrarebees 14
12.0 Supplier ExXCeptions.......c.ccoeeevevncrnivannnnnnen... 15
3.0 Attachments N —— vevereresransictsassonres 1%
13.1 Low Level Waste Burial Box Sketch 1 16
132 Opncm 1 thm [ 17
133 Load Test Rngott ........................................... 20
134 Box/Lid Seal Test.Repott................................. ! 21
135 Hydrostatic Pressure/Leakage Test Report............. 2
136 Rmxvml (mzc_n- iont m a 23




WSRC-TR-98-00050
Res1nion )

February 10. 1998
Page 31 of 55

13

Attachment 9 (Continued)

Procurement Specification for - ) Specification No.. M-SPP-G-00248
- Low Levei Waste Box Revision No.: 2
: Page 30f23

Date: May 10. 199

SPECIFICATION FOR PROCUREMENT OF

LOW LEVEL WASTE BOXES
Specification No. M-SPP-G-00248
REVISIONS
= Revision | Revision Affected Sections = Description of
Date Numbez and Paragraphs Changes )
5/10/96 2 6.1.2 Dclet!d the “suggested method shall be to use -

bands®, in the second sentence. Deleted thurd
sentence. These statements had resulted in
confusion in the past mﬂnhc requirements of the
_{ paragraph.

laced “sealing” by “closure” for consis
$/10/96 2 6.1.5 Replaced “will® by “shall’.
: Deleted extranecus part of the note “-first before-

i - lihing hugs are used:_
5/10/96 2 7.2.1 Reworded to be consistant with the nqumm«m of
. : : 6.1.4. for 8 load test to be performed foe gross
wexduoffmrbommckﬁmhbox (payload »
. - : of boxes/lids):
5/10/96 2 722 : Dcknd the word “suggested” from the second
. - sentence as it is in appropriate with the “shall”

5/10/96 2 . -~ 1LL1 . | Remeved the requiremant of plaang one copy of

. . : the documnents in each box shi X
5/10/96 2 ' 1L12 Deleted ~/ or®. Suppliet correspondence shail
' " | carry P. O. No. and Release no.
$/10/96 2 Attachment 13.3 Revised load test load to be consisient with the
requirements of 6.1.4 and 7.2.1. Added noteto
require that future load tests be performed for gross
weight. Allows acceptance of previously load
tested boxes for Rev: 1 of the specification.

sl o . i ~
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1.0 Scope

Design, fabricate, assemble and deliver strong-tight (DOT Type 7A for Option ¢) 8-25 contaner
boxes for storage packaging, and transporting of Low Level, Solid, Radioactuve Waste of
several GOCO sutes.

11 Deliverable Items

The supplier shall provide evidence of compliance to this specification to the GOCO Site
Ordering Boxes at the time of delivery. Strict adherence to this spec. is fequired t0 assure
quality, reliability and integrity of the boxes to prevent the possibility of spreading
contamination during transport or moveu\ent.

1.2 Rupouxhnliiy for Materials and luma

The supplier shall be respensible for providing fabrication and test procedures used to
manufacturer the Strong-Tight (DOT Type 7A per Option 4) contaimer specified herein. They
shall also be responsible for fabntication and testing of thwe container while maintaining s level

. of quality comparable to the conditions specified in Section 4.0 over the entire life of the
contract. As a mirumnum, yearly audits shall be performed by one or all GOCO Sites to vaniy
compliance. All materials used in fabrication shall be certified new and unused. The supplier
will submit drawings, procedures, and test reports to the releasing GOCO Site for approval
pnor to fabrication start. )

121  Responsibility for Releases ,
WSRC COCO Site shall initiate the requisition. Spec. and award the contract. Subsequent
releases of container requests shail be through the individual point of contact(s) of each
parnaipating COCO Site. Releases shall be 30 days prior to required delivery date.
Emergency releases shall be 15 days prior 10 required delivery date. .

13 Definitions

s AAC . W-Awud of Contract

e AISC - American [nstitute of Steel Construction.
s AWS AmericanWelding Society
e ASTM . _ American Society of Jesting and Materials.
¢ GOCO Govénmmwcmmu

e HOLD POINT  Adesignated pmtmmwmwpmdmmm
which activities may not continue without the peesence of inspection or
survelance penoml.
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+ ICQR independently Contracted Quality Representative.
* LOT A negotiated point between each representative and the vendor whuch
: 1s descriptive of a break in the fabncation/delivery process for Soxes to
identfy a quantity of boxes for QA purposes. i.e.. either based on the

materials of fabncation, the vendor's approved process or the number of
boxes transported 1n each truckload, etc.

e SWE Solid Waste Engineering.

o WITNESS POINT A designated pomt in the mmufactun‘ﬁgor processing of an itemn which
requires the supplier to notify the ICQR sufficently in advance to
allow for scheduling and performance of witness test activites. The
witness point maybe waved by the designated represemanve providing
the activity can be withessed on future runs of marerial and the ICQR
reviews the documentation for the previous activity.

o WSRC  Westinghouse Sevannah Biver Company..

2.0  Service Conditions

These boxes are o be used for the packaging, anspart and storage of low level solid, radicactive waste
(with not more than one percent (1%) liquid by weight) generated at each of the GOCO sites.

3.0 Reference Documents
The supplier shall ensure that the boxes meet the following codes and standacds.
31 - Codesand Regulations { For DOT Type 7A. containers see Optiond)

. Code of Federal Regulations, Title 29 CFR 1910, Occupational Safety: and Health
Standards , 1990 revision.

Code of Federal Regulations, Title 49 CFR 173.2¢, Standard Requurements for All Packaging,
1990 revision. .

Code of Federal Regulations, Title 49 CFR 172.411, General Design Requitements for All.
I’achm 1990 revigion.

32 Snndml-

. ASTM Ao§69 stesl, carbon (0.15%) hot-rolled. sheet and strip, commercial quality,
“1987 Book of ASTM Standards”. . -

. ASTM D-1036-73, Specification for Flexible Cellular Materials - Spongc or bxpu\dtd
Rubber, “197% Book of ASTM Standards”.

. AWS D1.1-90, Structural Welding Code - Steel.
* . ASTM D-16-84, Type 1. Paint Finish Cniteria, “1987 Book of ASTM Standards®.
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. AlSC, American Institute of Steel Construction Handbook.

. ASTM A-36, Specification for Structural Grade Carbon Steel, “1987 Book of ASN
Standards”.

3.3 SRS Documents i
" Savannah River Site Sketch (Attachment 13.1)

Reference Sketch:

Law Level Waste Bucial Box Sketch 1 cevision 0. 11/19/92

- Note: The qualifying vendor shall submit box detail designs or drawings as-well-us fabrication and
inspection procedures for approval by participating GOCO. The attached sketch and Options Page are
. provided for reference and informational purposes (see Section 13.1 and-13.2).

4.0 Supplier QA Program

THESE CONTAINERS WILL 8E PURCHASED AS A LEVEL 2 PROCUREMENT. They will be
required to meet all requirements it Sections 3.1, 32, and 3.3. [n addition these packages shall be
inspected, at the facuty by an ICQR as noted here within this specification.

5.0 Personnel Qualifications/Certifications.

“Personnel performing activities shall be qualified or cestified in accordance with the
supptier’'s appraoved Quality Assurance Program. Welders shall be qualified per Section V of
AWS D1.1-90 Structural Welding Code and all subsequent addenda. Training records and
certificanons shall be maintained by the vendor for all personnel to demonstzate theie

mmmnmmwmwm(&s«um 112)

60  Techmical Requirements
6.1  Required ltame and Performance

8. t.l The vendor shall submit box design for approvat to the releasing GOCO Site.
Attachment 13.1 is provided for information md reference.

6.1.2 Pmummuhmdenmmhammdumolmwmmbox_m
closuse mechasusm shall achieve twenty percent muumum compression of the gasket
between the lid and box after closure. [t is the responsibility of the vendor to identfy
these methods and present their findings for consideration to each of participating
facilities. The vendor's lid/box closure design shall be submitted for approvai to all.
sites. The closure mechanism shall not intetfere with the box stacking capsbilities.
‘The lid/box closure mechasusm shall be one of the items to be approved by GOCO.

6.1.3  Each box shall have capacity of holding five-thousand pounds (5,000 Ibs) of solid
. waste (with not more than one percent (1%) liquid by weight)
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6.1.4  Each box shall be capable of bewng stacked five (5) high. The bottom box shall support
20.000 pounds payicad plus box/lid weignt with gurumal distortion of the sidewaii.

61.8  Each box shall be configured to allow for complete manipulation of the box with a
forktruck. i i i f
Both configurations shall not interfere with the stacking capabilities of the box.

. Note; Removable eyes and/or lifting lugs shall not be considered as a viable
alternative to manipulate these boxes in this specification. {f acraneis
required; spreader bars. slings, wire straps, ete, shall be considered.

6.1.6 Optons are in Section 13.2. Supplier to provide optional design upon GOCO Site : -
Release. -

6.1.7 A minimum dry film thickness of 2.6 mils (.0026 inches) shall be provided on the outer surfaces
of all boxes. The finish coating shall comply with ASTM D-16-84, Type 1 standards. Colors
shall be identified on Option 1 Section 13.2. : '

6.2 Design Conditions

Other than the conditions mentioned in Sections 3.0, 6.1.1 and 13.1, no special design conditions
shall exist due to intemal diffecences between each of the participating GOCOs.

63 Materials of Construction

All equipment, material, and articles incorporated in the work covered by this specification
shall be new and unused. Other than what 13 mentioned in Sections 3.0, 6.1.1 and 13.1. ail
materials shall be free from defects that would adversely aifect the performance or
maintainability of individual components across the overall assembly of this box. Matetials
not specified herein shall be of the same quality as matertals used for the intended purpose n
sommercial practice. )

6.4 Fabrication and Amsembly

Other than what is requested in thus specification, all standard mcmodsOtMuuud to
tabricate these boxes by the. approved supplier shall be acceptable: »

6.4.1 Steel Fabrication )

The steel used shall be free from kinks, sharp bends, and other conditions that wouid be
deleterious to the firushed product. The suanufacturing processes shail not reduce the
strength of the steel to a value less than intended by the desigh. The manufactunng
process shall be neat and accurate. All bends shall be made by controlled means to
ensure usuforauty of size and shape.- ' :

6.4.2 Boited Connections

Boit holes shall be accurately punched or drilled, with all burrs removed. Washers or
lock washer's shall be provided iy accordance with good comunercial practices. All
. auts and screws installed on the box shall be tight. All loose bolts, nuts and screws
. beboxed and placed inside the box for future use.
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6.4.3 Riveted Connections

Rivet holes shail be accurately punched or drilled, with all burrs removed. Ruvets
shall be driven with pressure tools and shail completely £ill the holes they were
intend for. When not countersunk or flattened, ‘all rivet heads shall have the
appropriate shape and size intended for a rivet. Rivet heads shall be full, neatly
made, concentric with the rivet holes, and in full contatt with the surface of the
member it is holding together.

6.44 Welding
Welding procedures shall be in accordance with AWS D 1. 1-90, Strucmnl We!dmg -
Code and all subsequent addenda. The surface of parts to be welded shall be free from
rust, scale, paint, grease, or other foreign matter. Weids shall be of sufficient size and
shape to develap the full strength of the parts connected by the weid. Weids shail

transmit stress without permanent deformation or failure when the parts connected by
the weld are subjected to proof and service loading.

6.5 Qleaning !
The standard cleaning practices used by the approved supplier shall be acceptable.
66  Other '

All boxes shall be of standard quality workmanship consistent with industry-wide practices
“free from internal and external imperfections detrimental to their intended use.

7.0 Inspection, Testing, and Surveillance .

71 - Inspection

7.1 It shail be the vendor's rnponsnbnhtv through their own administrative control
system, to perform inspections necessary to assure conformance with Uus specificaton.
Once determined, & fabrication and an inspection procedure shall be subnutted for
approval by all participating facilities. Once approved. any changes shall be
submitted, in wnting, by the vendor to each representative for disposition. Wnitten
approval must be given prior 1o unplementation of any changes.
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7.1.2

713

C 714

7.1.8

Non-conforaing :tems shall be identified and segregated (when practical) by the
supplier or subtier supplier. A SDDR shall be wntten for each box disposinoned ‘use-
as-is” or “repaur” and submutred to the appropriate facility placing the ocder for
approval. A copy of the approved SDDR accompany the box when it 15 stupped to the
requesting site. It is the mpomxbmty of the vendor to assure that each site placig an
order approves the SDDR(s) for “use-as-is” or “repair” boxes withun that order.

Note: Ng gite other than the site placiog the order. shail be held accountable for an
SDDRR.appraved by any ather sitg,
Each GOCQ shall reserve the right to have access to the supgplier's facilines, mcludmg

their subtier suppliers. vendors and subcontractors facility for the purpose of review,
audit, surveillance, witnessing inspection, and tesang activities. '

Each GOCO shall reserve the right to perform inspections and/or surveillance of
manufactured products being made during fabrication. assembly and testing. The ICQR
shall review and perform checks to venfy that the boxes have been manufactured :n
accordance with the approved procedure. :

Note: No site shall have the authority to change, alter or madify any materials,
procedures, or contractis) generated for this purchase without approval of all
sites. 1f any site wants to propose 3 change, the appropriate representative
may submit, in writing, to the other reprasentatives for determination. Written
approval of the change to the vendor must be received from all sites priozto
implementation.

The following requirements shall be witnessed by the ICQR and/or GOCO
representatives during each visit to the vendor for inspection reasons:

. v:afybymwofdmmummtmmmmwsdwm
qualified per AWSD 1. 1-905ecuonv

. Vuﬂyhcdmmubmgmauudpcmulofms
: specification.

1 Chn:kﬂnbomlor;umddimmamlumﬁtdd\ﬂid.

[ Verify matenals (e.g. - 14 gaugo.omatbonsm!. per ASTM A-569, gasket
per ASTM D-1036, etc.).

. Inspect box mterior for distortions gmm than two inches (7).

. Vcﬁfythushupedgsmdbmanmwdmmim«i«mdumoi
the box, lid, and lid handles.

. Review surface preparation and painting requirements. Paint/primer shall
have a uruform cover over the entire box surface.

. Review the sealing technique and effectiveness.
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o Check the boxes to assure that the lid can be removed without the gasket
matenal adhening to the box rim. Neither lid. box. nm, nor gasket marenal
shall show damage during tdus procedure.

72 Testing

7.21  The supplier shail be required to perform at least one uniform load test per box design.
For safety reasons, the suppliet shail move the box to an independent testing area. This,
test shall be witnessed by the ICQR and/or GOCO repreum:uve requesting the box for
authenticity.

Note: The ICQR may waive this test only if permission is given by the sppropriste. -
anwwmmmml_ ey

A test procedure shall be provided by the supplier to demonstrate that s box, haif full
of sand or water is capable of supporting a uniform load of twenty-thousand pounds plus
box/lid weight of four boxes (20,000 + 4 x ~ 500 = 22,000 £ 300 Ibs} on the top surface (kd)
of the box for a8 minimum of four hours (4 hrs 25 min.) with less than three-eighth inch
(0325 £ 0.125") deformation in the side walls. This procedure shall be submitted, in
writing and approved by the ordering site prioe 10 use. As a minumum, the results of
this procedure shall be documented it a report titled “Low Level Waste Burial Box
Load Test Report™ with key witness points provided (see Attachment 13.3). The
supphumydmmmhnmfombmﬂmlmammunmedaushownm
the attachment.”

{f faijure occury during testing, the vendor shall stop fabrication. determune the .
problem cause, document the peoblem cause, propose changes, commurucate the changes.
and wait for writtsn approval. The vendor shall not continue production until.all

The ICQR shall venfy that all changes have been
mpmﬂ“mmnmmuchcoco representative.

722 mwmmakmmhdhuuﬂmwmw Forahn
reasons, the suppiier shall move the box (0 an independent stng area. This te>* shall
be withessed by the ICOR adlchOCO npm-\uuve tequesting the box for
authenticity. _ “

A test procedure shall be prov:dld by the supplier to demonstrate a fast, positive
sealing approach. A gasket compression of twenty percent minimum sha:: - ¢ aclueved.
This procedure shail be submitted, in wnting and approved by GOCO re 1ser prior to
" use. The ICQR shail be empowered to perform tius test as they deemn 0 .essary, with
" one exception. Anymudmmmmmwumndu\d
wmmdbymmkaumunﬂy .

: Mammmmumoxmupmdmmuhd«mmaupmum “Box
N Lid Seal Test Rapott™ with key witness peints provided (see Attachment 13.4). The
: supphumydmmmh-mfombmdunwuamumt.hedaushownm
thc attachment.

u fu!uu occurs dunng mg. the vendor shall stop fabrication, determine the
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probiem cause, document the problem cause, propose changes. communicate the charges.
and wait for written approval. :

The ICQR shall venfy that all changes have been
unplemented and comumurucate such to each representative.

7.2.3 The vendor shall perform a standing water test on five percent (S%) of each lot of the
boxes manufactured. This test shall be witnessed by the ICQR and/or GOCO
representative requesting the box. The boxes tested shall be chosen by random pick.

For safety reasons, the supplier shall move the boxes to an tndependent testing area.

The test shall be no longer than fous hours (4 hrs £ S minutes) \n duration.  The test

shall cause the box to be filled to within one uwch (1) from the top of the dox with

water. No leaks shall be permitted. If leaks are fourd, ten percent :10%) of the boxes

within that lot shall be tested. If any leaks are found in the 10%, then 100% of the .
boxes in that lot will be tested. Any leaking boxes shall be repawred and retested by the
vendor at no-charge. The vendor's test procedure shall be subgutted for review and

approval of all sites. '

As a minimum, the results of this test shall be documented in a ceport titled
“Hydrostatic Pressure/Leakage Test Report™ with key withess potnts provided (see
Attachment 12.5). The:supplier may choose to use his own form, but shall use as »
minimum the data shown in the attachment.

1f failure occurs during testing, the vendor shail stop fabrication, determune the
problem cause. document the problem cause. propose changes, comununicite the changes,
and wait for written approval. i i }

' The ICQR shall venfy that all changes have been
implemented and cogununicate such to each representative.

7.24  Before shipment of boxes is made, the ICQR and/or COCO REP shall inspect and

wimess tesung of all boxes. for acceptance at the vendor site. Acceptance shall be based
upon vernfying that Uw items mentioned in Sections 7.1.4,7.2.1, 7.2.2, and 7.2.3 have
. been compieted and signed. : :

Note: [tis the responsibility of the vendor to coordinate 2 schedule whereby the
ICQR minimizes trips to the vendor's facility. .

728 Within fifteen (15) dlylo'f his visit to the vﬁdqu site, the ICQR and/er GOCO REP
shall issue a memo stating whether acceptance has been granted per the nspections and
tests specified in Section 7.1.4, 72,1, 722 and 723,

Suruillmgo

7.3.1  The supplier shall notify the SQSS: (Supplier Quality Susveillance Services) group no
less than forty-aght hours (48 hrs) before inspection is required. [nspection shall be
performed by the ICQR. Every time the ICQR visits the vendars site. as 2 mirumum the
ICQR shall witness Sechon 7.1.4 and perform the (ollowing:. ‘ ‘

Note: Any GOCO s!ull mm the right to waive inspection on their portion of this
: m". » -
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. The ICQR and/or GOCO REP shall pick and witness the uniform [oad test (see
Section 7.2.1). After the inspection 1s complete. the ICQR or GOCO REP shall
review and irutial key pounts on the Low Level Waste Burial Box Load Test
Report. This report shall be subauited as documentation per Section 11.0 of thus
specification.

. The ICQR and/or GOCO REP shall pick and witness the box/lid seal test (see
: Section 7.2.2). After the inspection is complete, the ICQR or GOCO REP shail
review and initial key points on the Box /Lid Seal Test Report. This report
shall be submitted as documentation per Section 11.0 of tius speaificatnon.

. The ICQR and/or GOCO REP shali pick and witness the hydrostatic leak test -
of as a minitmum at least five percent (S%) of each lot of boxes manufactured
(see Section 7.2.3). After the inspection is complete. the ICQR or GOCO REP
shall review and initial key pounnts on the Hydrostatic Pressure/ Leakage Test
Report. This report shall be subtrutted as documentation per Section 21.0 of tus
specification. .o

. 732 [nspection results shall be documented by the vendor and signed by the ICQR. The
inspection results shall list the identification number of the box inspected. The
supplier shall maintain a copy of the ICQR signed inspection reports with the quality
assuzance documentation as-well-as inciude a copy of the report with each shipment.

7.33 Individuals as authorized by GOCO. shall have access to the vendor's facility or area
where the contracted services are in process. This accessibility requirement s also
. applicable to the vendor's subtier suppliers when he contracts the services of others to
produce items, services, or parts thereof. Accessibility includes reviewing, monitonng,
and auditing of contracted in-process work. including associated documentation. _

7.3.4  Any item which does not meet this sp«iﬁuthnpheedbydwmdxmmr'
free of charge.

735 The quality sssurance requaremnants for this project shall be designated as Category 2
per QAP 7-1 of the Quality Assurance Manual (WSRC - 1Q).  This category is where
the ICQR and/or his representatve shall witness and venfy all functional testing of
the equipmaent at the manufacturer's facility before the equipment is released for

7.4 Final Acceptance Methods

7.4.1  Final acceptance of equipment shall be based upon the satisfactory completion of the
“Receiving Instructions For inspection * (see Section 13.6). Non-conforming item(s)
discovered through inspection at the destination, shall be returned at the vendor's
expense unless written agreement is received from the COCO requesting the stupment to
“accept-asis’ or unless agreement is made whereby the vendor shall be permrutted to

" repaut the item at the GOCO. . '

8.0 Installation "
Not Applicable
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9.0

10.0

11.0

Packaging, Shipping, Storage, and Handling

9.1 The packaging, shipping, storage, and haﬁdung shall be designated as Level D, per
WSRC/GOCO standards. The suppiier shall be responsible for meeting all Levei D
requirements. Level D requirements shail be as shown below: .

9.1.1 Prior to packaging an item. dirt, oil residue, water, metal chips, or other forms of
contaminates shall be removed.

9.1.2 Items shail be properly packaged in containers, crates or other means as
appropriate. All loces items shall be boxed, biocked, anchored, braced, and
cushioned to prevent physical damage. In addition, itemns shall be stored on
cnbbing, dunnage or pallets for awr circulation and to avoid trappmg water.

9.1.3  These boxes may be stored outdoors in a well dramed area. )

9.2 The boxes shall not be shipped without approval of the representative. The vendor shall be
held responsible for notifying the appropriate representative at least ten (10) business days
prior to the shipment date. :

9.3 Final Shipment of all the boxes and documentation shail be identified on the purchase order.

Marking/Identification ; ' ,

Each box shall be uniquely identified by providing the following information on a secure. durabie. steel

tag(s) welded in the upper nght corner of the long nide of the box or by stenciling with pant. (Note:

jaint shall be made in suth a fashion as to minimize corrosion beneath the tag) This tag shall be
prepared and paunted in the same fashion as box. Any sterciling made on the box shall be with pant of
contrasting color and shall be compatible with the exterior box final protective coating:

. . Reiease number, and numbering sequence for the container (for example, KX123436-02,
ndicating the second box of order KX123456).

. The following shail be stenciled on both long sides of the box on the upper 2/3 per the attached

sketch (see Sectiont 13.7):
Empty Weight {{or example, 350 Ibs.)
Volume (for example, 90 £3)
Pay Load (for example; 5000 ibs.)
Totat Gross Wt. {for example, 5350 lbs.)
Supplier Documentation

111 Submittals

11.1.1  The vendor shall prepare two (2) complete sets of documentation for each shipment of
boxes. One set shall be placed in the vendor's quality assurance files, and another set
shall be placed in an envelope marked “Receipt inspection Documentanon®. Each shee
shall list the purchase order number and piece numbers for identification. Each set
shall contain a document inventory transmurtal sheet (lishng all documents and nurmnber
of pages attached) and one or more of the atiached documents:
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L A certificate of conformance signed by an executive officer of the supplier

{referencing that the box 1s a strong bight contawner per 49 CFR 173).

. The Low Level Waste Box Load Test Report or equivalent rutiaied by the
ICQR.

. The Box/Lid Seal Test Report or equivalent initialed by the ICQR.

. The Hydrostatic Pressure/Leakage Test Report or equivalent initialed by the
ICQR.

1112  All correspondence shall carry the following references:
. Purchase Order Number and release number. .
. Project No. GOCO 1
11.2  Supplier Records

11.2.1 The following records generated in association with this specification, shail be
maintained by the vendor in an Underwriter's Laboratory approved fire
resistant safe or fire resistant locking file cabinet foe the length o(contuct plus
any extensions. .

. A copy of this specification with any revisions and the awarded contract with
any revisions.

. Any approved non-conformance reports for:
¢ . Incoming raw materials.
. Finished products.

. Instrumentation.
I’ Fm;dm deviations
. - Product deviations.
. Any cofrective achON reports. _ | ' N

. Any procedures used to fabricate, inspect, and test.

. A quality assurance manual documenting the vendors quality assurance
program.

. Anymgccﬂﬁumm«dﬂorwﬂdm“oﬁup«mﬁppﬂom
<nncal functions affectng product quality.

. Any documentation generated that certifies product quality. 1.e.. material mill
test reports, etc.
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12.0.

13.0

Note: These meards shall be made available to the [COR and/ar GOCQ REP.
« e et and wher nutharied :

Suypl.iex" Exceptions
Not Applicable

Attachments

13.1  Sketch 1, Revision 0 of the Low Level Waste Burial Box )
_ 132" Options 1thrud (3pages)

133  Low Level Waste Burial Box Load Test Report

134  Box/Lid Seal Test Report

13.8  Hydrostatic Pressure/ Leakage Test Report

13.6  Receiving Instructions for Inspection of the B-25 Type-Boxes
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1.

Painting requirements:

No ancphosphate or equivalent primer used on interior or exterior surfaces of the box.
No zincphosphate or equivalent primer used on the interior surface of the box. Zinc chmm crunes

2.

used on the exterior surface of the box. ) 3
3. Zinc phosphate or equivalent primer used on the interior and exterior surfaces of the box: . .
4 Paint the interior and exterior surfaces of the box using an alkyd enamel finish.
5. Paint only the outside susface of the box with an alkyd enamael finish. -
6. The fintal finish colors are as follows:

. White

. Black

. Yellow

. Magenta
Lettening Requuremments:

1.

Stencil the following in one and one-half inch (1.57) letters on each side of the box

DO NOT PLACE HAZARDOUS MATERIALS INCLUDING
LEAD, CADMIUM OR MERCURY IN THIS BOX™ -

Do not stencil anything in this ared.

Sealing Alternatives for clusure of the container with the lid:

| 9 Banding.

2. Bolting. . .

3. Welding. . ‘
4. Tabs and wedges which are tack welded.
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Qption 4
7A i

. Codes, and Regulations:

In addition to the codes and reguiations listed in section 3.1 of this specification.
the following codes and regulations will apply to DOT Type 7A containers:

. Code of Federal Regulations, Titie 49 CFR 173.412, Additional Design

Requirements for Type A Packagmg. 1990 revision.

. Code of Federal Regulations, Tite 49 CFR 173.415(a), Authorized Typc A

Packaging, 1990 revision.

. Code of Federal Regulations, Title 49 CFR 173.461. Demonstration of

Compliance with Tests, 1990 revision.

. Code;fFedeni Regulations, Title 49 CFR 173. 462, Preparation of Specimen

for Testng, 1990 revision.

. Code of Federal Regulations , Title 49 CFR 173.463, kaagmgmdstmldmg-

Tesung for integrity, 1990 revision.

. Code of Rederal Regulations, Title 49 CFR 173.465. Type A Mackaging Tests:

Water Spray Test
Free Drop Test
. Compression Test -
. Penetretion Test

. Code of Federal Regulations, Title 49 CFR 178.350, Specnﬁ:uxon 7A, Gemnt

Packagang, Type A, 1990 revision.

Testing:

In addtion to the tests listed in section 7.2 of this speaification, the following tests wull

apply to DOT Type 7A containers:

. The supplier will be required to perform at least one Free Drop

mpcrl;oxdmp

using Code of Federal Regulations, Title 49 CFR 173.468, Type A Packaging Test.

The test has to be pcuoumd with all five waste forms. -
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General Requirements:

. All matenal to be a muumum of 12 Ga carbon steel, ASTM A569, UQS.
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Low Level Waste Burial Box Load Test Report
NOTE: THE VENDOR MAY USE AN EQUIVALENT FORM AS LONG AS THE MINIMUM
INFORMATION SHOWN BELOW IS INCLUDED.

Manufacturing Supplier
Product Tested

Purchase Order Number
Date Product Manufactured

Date of last Box Load Test

"Date of this Box Load Test

Test Requi

NOTE: mempud:pmdmmbeumfomlududngmmhmmdmdappmﬂfonmby
all GOCO.

The supplier shall perform at legst one box load test for each design of manufactured Low Level Waste Bunal
Boxes. The test shall demonstrate that a box that is half full of sand or water is capable of supportng &
untform Ioadofmmty-ewomouundpomdsm:mlbs)onﬂlcwpmdm(hd)ionmmmumdfour
hours (4) hrg £ 5 min.) with less than three-eighths inch (0.325 £ 0.1257) deformation. -

Note:  Therevised loading to o“nn gross weight applies to new load tests. Boxes previously qualified to
the net load per Rev. 1 of this specification are exempt from the revisedloading tese.

Tests il e | Text Benuin/ Comments

«

2 P

3

1certify that ali boxes were in accordance with the above described test and an approved GOCO Procedure and
that the test sample passed the test in all respects.

Vendor QA Inspector Cate

ICQR or GOCO REP Witnessed : Dare
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NOTE: THE VENDOR MAY USE AN EQUIVALENT FORM AS LONG AS THE MINIMUM
INFORMATION SHOWN BELOW IS INCLUDED.

“Manufacturing Supplier

Product Tested
Purchase Qrder Numiber
Date Product Manufactured

Date of iut Box Load Test

Date of this Box Load Test
NOTE: The supplier's procadure for box/lid seal testing must be reviewed and appraved for use by all
GOCO. -

The supplier shall perform at least one box/lid seai test for each design of manufactured Low Level Waste
Bunal Boxes. The test shail demonstrate the effectiveness of the lid gasket su.lm; capabulity. Casku
comprcssxon of a minimum twenty percent shall be achieved. -

1 — —
T2
3
1 certify that all boxes tested were in accordance with the abovc descnibed test and an apmved GOCO -

Procedure and that the test sample passed the test nn an respects.

Vendﬁ QA Inspector Cate

ICQR or GOCO REP Witnessed i Oate
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W \f Wa i
; ic /Leaka T .

NOTE: THE VENDOR MAY USE AN EQUIVALENT FORM AS LONG AS THE MINIMUM
INFORMATION SHOWN BELOW IS INCLUDED.

Manufacturing Supplier

Product Tested

Purchase Order Number

Date Product Manufactured

Date of last Hydro/Leak Test

Date of this Hydro/Leak Test
" NOTE: nempplimpmdm(erbulubgcmﬁngmhcnﬂmdmdwfotuubyan
Goco.

mcsupplmduﬂ!akumdomumpkoiﬁvepem(i%)oﬂhebow&omud\l«dwt.welWam :
Burial Boxes manufactured and test for water leakage. The box shall be filled to within one uxch (17) from the
top of the box with water and allow it to stand for four hours (¢ hrs 2 § min.). At the end of thus period, check
the box for leaks. If any leaks are found, then perform this leak test on ten percent (10%) of the boxes from that
lot of boxes manufactured. U any leaks are found, then test 100% of the lot. kaakmgboxeshaubenpumd

. and re-tested by the supplier at ne cost to COCO.
Teste latlD.e TeatResults/Comments.

4

]

{ certify that all boxes tested were in accordatice with the above described test and an approved GOCO
Procedure and that the test sample passed the test in all respects. _

| -
L4

Vendoe QA Inspector Date
ICQR or GOCO REP Winwssed Date
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ivi ion | s i th
Low Level Waste Burial Box
EURPOSE |

These instructions are to be used in conducting and documenting the receipt uupxnon requued by WSRC
QAP 7-2, when a shipment of Low Level Waste Buriai Boxes are received.
amtobe inspected,

RESPONSIRILITY
The materials coordinator for !!\e re:emng depanment/ division ot his delegzto wil] be responsible for
this inspection. .
INSPECTION PROCEDURE
1. Recorde\epu:chmudcmm\bn ot release number, u\dqum:du\muonnmbenmdm
receiving date for this shnpment. : AX/KX
Dw#s Date

Verify that the numnber of boxes in the shipment agrees with the number of boxes shipped per the
shipping papers.

!~l

Initial

3. Venfy that no boxes are damaged 1o the extent that the integrity or usefulness of the box s
compromised. As a guide, dents less than one-half inch (0.5°) and small scratches less than one
square inch (1 in?) of exposed metal may be accepted. If damage causes suspicion that the lid wul
not seal or that the box containment is affected, the box shall be rejected, umnnd.mduggcd
(‘Do Not Operate’), and an NCR shall be written.

Initial
4. Verify that the box has a lid' ~ Initsl

s Verify that the vendor's inspection documentation, signed by the ICQR or GOCO REP.. ha been
received for this slupmcm.

Initial

&, Initiate a non conformance report (NCR) for any box which does not pass this inspection. Send a
copy of the NCR 0 the Department/ Division material custodian responsible for waste box
procurement. Record data:

Number of boxes xnsp«nd —_— [D number of failed box(es)
;  NCRNumber:
7. Send a copy of tlus document to the department/division material custodian.
Inatial

Inspector's signature ; Badge Number ; Date
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Attachment 10 - Vertical Uplift

| . ' T
B-25 Specification

460]lbs; weight of B-25 : : .= :

48]inches; height of B-25 : :

48linches; width of B-25

72!inches; length of B-25
{

: t i :
Vertical windspeed at 10 feet elevation (Ref. 3 page 111) ;
<0.5 of Vmax ! ] (Ref. 3 page 111) T

190|mph; windspeed 1.35x1.35

¢ v i

Pvert = .00256 x V2 (ib/ft2) {Ref. .3 page 111) _ :
" [Pvert= | 23.104|(b/f2)
Bottom Surface Area of B-25
48 X 72{= 3456(sq inch
3456|sq inch sqft = 24isq ft
144,sq inch
Fvert = Pvert X SA
23.104 24
i
‘= 554.496|ibs

Therefore uplift could occur on container with less thaﬁ about 90 - 85 Ibs of waste.

Page 52
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Attachment 11 - Max weight, TRU Loading

| s

100{nCi/g: TRU Threshold| . - i

1.00E-07{Cilg | .
4540]lb.:max waste weight o

|

5000{g/ib: conv ,

22700000]g: max waste weight | .‘ 1

: i , . :
The number of Ci can therefore be calculated as
‘ |

Threshold x max weigﬁt

2.27{Ci

Page 53
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