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ABSTRACT

Research results have certified dewatering of high integrity
containers (HIC), steel liners with Ecodex, Powdex, bead resins,
diatomaceous earths, celite 454, and Fibra-Cel. Liners and media
specifically tested were PL14-195 (HIC), 76" Pressure Vessel, and
L14-195 (steel) with bead resin, PL14-195 (HIC), PL8-120 (HIC),
and 1L14-195 (steel) with Ecodex precoat and L14-195 (Steel) with
Powdex precoat. Fiberglass Reinforced Plastic Vessels and 24"
Pressure Vessels were also tested.

The largest liners, 14-195's with useable cubic feet interior
volumes of 157, 150, 186, and 163, were considered the worst case
for dewatering. The test procedure required tie vessel to be
loaded with the useable volume of precoat or resin and filled witu
water. The liner dewatering cycle was to puup for a certain time
interval, stand for a time interval, and be repeated until
dewatering was complete.

Bead moisture before and after road testing, as well as bead
temperature, were monitored. Atmospheric data such as
temperature, dew point, grains of moisture per pound of air, and
relative humidity were analyzed for their impact on dewatering
capabilities.
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SUMMARY

L Chem-Nuclear Systems Inc. (CNSI) has been providing
. ’ } ¢

dewatering processes since 1975 Currently, CNSI provides
dewatering of Ecodex, Powdex, bead resins, and diatomaceous
earth mixtures Celite 454, and Fibra-Cel. The dewatering
process can be accomplished in High Integrity (Lontainers

and steel liners.

The low-level radioactive waste disposal site at Barawell,
South Carolina, requires that free-standing liquids not
exceed 0.5% of the volume of waste in containers not
designed for stability or 1.0% of the volume of waste 1N
containers that are designed for stability. The Hantord,
Washington, site criteria is more restrictive in that 1t
requires no greater than 0.5% or 1 gallon of free-standing

liquid, whichever is less.

This topical report addresses the certification of liners
for dewacering. Larger liners, such as 14-195"'s, were
considered the worst case for dewatering. Production
liners of smaller diameter and height but with the Same
internal design and geometry are certitied by testing the

worst case,

Dewatering bead resin in steel liners 1s certitied LYy
results of testing given in Appendix 2 of
CNSI-DW-11118-01-P. Appendix 1 of CNSI-DW-11118-0

covers the test instructions and report,
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Dewatering bead resin in high integrity containers 1s
certified by results of testing given in Appendix 3 of
CNSI-DW-11118-01-P.

Appendix 6 of CNSI-DW-11118-01-P covers the test results
for dewatering high integrity containers (PL14-195 and
PL8-120) and steel liners (PL14-195) with Ecodex and Powdex
precoats. Experience has shown Ecodex and Powdex to be the
most difficult precoats to dewater. Certifying these
worst-case precoats also certify less difficult to dewater
precoats such as diatomaceous earths, celite 545, and
Fibra-Cel.

The test procedures required the vessel to be loaded to the
useable volume with precoat or resin and filled with

water. The liner dewatering cycle was to pump for a
certain time interval, stand for a certain time interval,
and repeat until the dewatering was complete,.

The dewatering end point was determined to be zero when
less than 10 ml was collected over a 24-hour period. At
that time, the vessel was loaded on a truck and driven 200
miles over secondary roads. If less than 10 ul was
collected following the road test the liner was considered

dewatered.



CNSI1-DW-11118-01

NON-PROPRIETARY,

Testing and evaluation of extracted test resin showed th

moisture content to be le Lh r equal to equilibriul

with the static suspending ability of the resin bed and the

amount of moisture contained within the bed. At less than
or equal to the point of equilibrium, dynamic torces such
as those experienced during transpo.tation, would h cCause

precipitation of intersti ial moisture,

Certification of dewatering bead resin 1n

pressure vessels is found 1n Appendix 10 ot
CNSI-DW-11118-01-P. Pressure vessels of 24 1inches
diameter containing activated carbon, bead, and
macroreticular resins have been tested and recertitication
is in progress due to changes in internal design. The
modification is expected to result in increased efl1Clency

in the dewatering process.
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INTRODUCTION

On 25 October, 1978 the U.S. Nuclear Regulatory Commission
publishea an Advanced Notice of Proposed Rulemaking

(43 FR 49811) regarding the developnent of specific
regulations for the disposal of low-level radioactive
wastes (LLW). The regulations affected were 10 CFR Parts
2, 19, 20, 21, 30, 40, 51, 61, 70, 73, and 170. This
topical specifically addresses Part 61.56 (a)(3) and
(b)(2), Waste Characteristics.

The low-level radioactive waste disposal site at barnwell,
South Carolina, requires that free-standing liquids not
exceed 0.5% of the volume of waste in containers not
designed for stability or 1.0% of the volume of waste in
containers that are designed for stability. The Hanford,
Washington, site criteria is more restrictive in that it
requires no greater than 0.5% or 1 gallon of free-standing
liquid, whichever is less.

Chem-Nuclear Systems, Inc. (CNSI) has been providing
dewatering processes since 1975. Currently, CNSI provides
dewatering of Fcodex, Powdex, bead resins, macroreticular
resin, activated carbon, cartridge filters, and
diatomaceous earth mixtures. The dewatering process can be
accomplished in High Integrity Containers, and steel liners.
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PROCESS DESCRIPTION

Traditionally, precoats such as Powdex, Ecodex, and
Diatomaceous Earth (DE) are found in light water reactor

waste treatment streams, The precoat in solution

deposits on an element that then becomes the filter

layer. As the molecules within the fluid stream tend
sard the direction of desired flow, there 1s a gradual
buildup of the filter layer. As this filter layer
builds up the contaminants are trapped fartner from
initial layer. Eventually, tine collection ot
conitaminants reduces the overall efficiency of the
filter media and the system is backflusihed with
pressure. The precoat is put back in solution and the
process begins anew. Ultimately, it becomes necessary
to discard and dewater the precoat because of
inefficiency. It then becomes necessary that precoats

ar> disposed in accordance with 10 CFR 61.

Bead resins are used to deminerailze liquild streams atl
light water reactors. Resins are usually 1in the
hydrogen or hydroxy: form. The liquid stream tlows
through the bed and the liquid is deionized. WKhen
breakthrough occurs (ionic contaminants appear on the
clean side) the feed water is discontinued and the bed
is regenerated or replaced. When "loaded" bead 1S
replaced, dewatering of the bed is necessary before

ultimate disposal.

The dewatering process uses an air-driven
double-diaphram positive displacement pump. For precoat

media there is a 1-1/2" manifold with fo 3/4" valved
’
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inlet connections and a 1-1/2" outlet connection.
Vacuum gauges are provided at each inlet connection and
f g I

manifold.

Dewatering occurs wnen thne pump provides a continuous
suction on a vessel. This suction removes pumpable
liquid to a predetermined quantity or percentage ot the
waste form. The suction time will vary according to the

resin or precoat and container used.

The water removed from a vessel is returned to the

plant's waste treatment system.




EQUIPMENT DESCRIPTION
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3.0. EQUIPMENT DESCRIPTION

3.1 Filters

The filtration system used by CNCI consists ot a

shelf-model filter (at varying lengths) a specially

engineered CNSI Filter Assembly Type-1, and a special

lateral resin filter.

Shelf-Model Filter

3.1.1.1 The shelf filters are made of self-bonded
polypropylene fiber and they contaln no
additives such as resin binders,
lubricants, or antistatic agents. The
fiber matrix and filter width are randonuly
oriented. There are four to five hundred
layers of fibers which are capable ot
capturing particles larger than 20 microns
in size. The filter has greater deunsity
near the center, thereby allowing a
gradient of trapped particle sizes. Tnis
results in a greater holding capacity

before fouling.

Maximum fouling and structural detormation
occurs at a differential pressure of 40
psi. There no loss of integrity at

maxinum fouling, however.
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The shelf filters have a crush strength of
approximately 60 psi (using parallel plate
method - 50% core deflection) when
subjected to temperature of 200”F. The
addition of solvents tends to reduce tne
strength of fiber-to-fiber bonding and the

overall stiffness of fibers.

3.1.2 CNSI Filter Assembly Type-l

3.1.2.1 The CNSI Filter Asscably Type

Lateral

designed by Chem-Nuclear for use witi
Ecodex precoats., The filter is cylindrical
and has 2 stages; primary and secondary.
The secondary stage is capable of removing
particles 40-60 microns in diameter.

Permeability, as measured by a Frazier

. - 3 .
Test, is over 100 CFM/ft”., Three

different lengths are used according to the
physical dimensions of liners. The end
caps are metal and are coated to 1nhibit

rust and corrosion.

Resin Filter

The lateral resin filters used are available 1in

three basic sizes: small, medium, and large.

o

5
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Liners L14-195, PL14-195, PL14-195R, PL14-170, PL14-170R,
PL7-100, and PL7-100R have the same internal design and
manufacturing specifications. Precoats such as Powdex,
Ecodex, SW-10, Diatomaceous Earth, and Solka Floc can be
placed in these liners and dewatered. There are four
banks of filters and the number of filters per bank varies
according to the physical dimensions of the liner. Ail
the banks are interconnected with PVC piping via a common
manifold. Each bank can operate independently or in
unison. Each bank is offset 90° from the lower bank and
appears cross-hatched when viewed from above. There are
intermittent holes over the length of PVC pipes. There
are no holes in the PVC pipes that do not run tarough
filters. A float switch or Fava level probe indicates the
volume of material in the container,

Internal Equipment description of level 1 of PL14-195 and
PL14-170 is proprietary.

Internal Equipment description of conical bottom liners 1s

proprietary.

Levels 2-4 on all the containers have 14 CNSI Type 1
filters.

3.5.1 Powdex. Powdex can be dewatered in PL14-195,
PL6-80R, PL8-120R, and L14-195 Model "L' containers.

Steel Liners (See CNSI Drwg. E 334-0200-E01, Rev. G)
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3.6.1 Steel liners are available in various sizes and are

used to dewater bead resins and precoats.

Table 3-3 identifies the overall dimensions of the

various liners available. he internal design ot

all the liners is the same except that the length

of pipes, laterals, etc. is scaled up or dowi

according to the geometry of the liner.

3.6.2 The interior preparation for coating liners
consists of an application of two coats of paint
(nominally 5 mils DFT per coat). Alternative
methods may be used if approved by Quality
Assurance. The exterior preparation consists ot an
application of one coat of paint (nominally 3 mils
DFT per coat). Alternative methods may be used 1t

approved by Quality Assurance.

Table 3-4 . Manufacturing Specifications of Steel Liners

Liner Height Diameter Empty Gross Disposable Used Useable
(inches) (inches) Wt. Wt. Volume in Cask Volume
(1bs) (1bs) (ft?2) (ft?)

975
5

40
78.
107
100
100
24 .

1

,500 85

, 500 101

), 500 «JV

,000 322

25,000 308

7,500 88
0,000
14,000
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Equipment Description

3.7 Polyethylene High Integrity Containers (see CNSI Dwg.
B-120-D-0008 Rev. B and 120-D-0009 Rev. A). Polyethylene
liners are available in various sizes and are used to
dewater bead resins and precoats. Tables 3-6 and 3-7
identify the overall dimensions of the various conical and
flat-bottom liners available. The internal design of all
the liners is the same except that the length of pipes,
laterals, etc. is scaled up or down according to the
geometry of the liner.
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Manufacturing Specifications of Polyethylene High Integrity Containers (Conical Bottom)

Maximum
Empty Gross Disposable Internal
Height Diameter wt., wt. an%ﬂf Used Volume
Liner (inches) (inches) (1bs) (1bs) ft in cask ft

4-195R 75.5 74 480 2,200 14-195 164
70 785 295 ,700 14-170 144
72 60 235 7,500 8-120 103
38 72. 182 6,250 7-100 68
PL6-ROR 55§ 57 230 5,000 6-80 69
PL4-8B5R 98 43 232 5,300 4-8° 75

Table 3-7. Manufacturing Specifications of Polyethylene High Integrity Containers
(Flat Rottom)

Maximum
Disposable Internal
Height Diameter Volume Used Volume
Liner (inches) (inches) ft in cask fed

PL14-195 75.5 74 195 14-195 171
PL14-170 71 725 172 14-170 151
PLR-120 73 60 121 8-120 107
PrL7-100 39 72.5 93 7-100 7S
PL6-80 56 S7 & 88 6-80 7

PL4-RSR 98 43 88 4-85 75
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3.8 76" Pressure Vessel

3.8.1 The 76" Pressure Vessel is so-named because of its
diameter. The vessel can be provided to operate at
pressures up to 150 psi. The vessel is
hydrostatically tested at 1.5 times its iated
operating pressure for 30 minutes per ASME Section
VIII.

3.8.2 The 76" Pressure Vessels are designed to operate at
three purification rates: 50, 1luv0, and 200 gallons
per minute. They are referred to as Assembly 1, 2,
and 3.

3.8.3 The vessel has 4 outlets on the top. They are:
. inlet for contaminated water, outlet to remove
purified water, dewatering outlet, and a veut used
to discharge gas.

3.8.4 Contaminated water flows down througnh the resin bed
and is purified. Purified water is removed via
another PVC lateral system called the Lower Sparger
Sub-Assembly. This system has the samne type and
diameter pipe as the distribution laterals.

3.8.5 The purpose of the off-gas vent is to remove gases
that may build up during the dewatering processes.
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Fiberglass High Integrity Contalner

3.9.1

The Fiberglass High Integrity Pressure Vessel
(FRP), is 79" high, with an maximum outer dlameter

of 27 inches.

The vessel is designed to operate at a pressure of

100 psi and a temperature of 140°F (200°1

maximum). The empty weight is 350 pounds, and the
gross weights is 1,600 pounds. C(ontalner integrity
is hydrostatically tested at 150 psi tor J5U minutes

as per ASME Section VIII with no visible leakage.

The purpose of the off-gas vent is to remove gases
that build up during the demineralization operation
and allow air to enter the liner during the

dewatering operation.

The vent allows the discnarge of gasses thal may

build up during processing.

The outlet is the dewatering leg. The dewatel

flow rate determines pipe diameter,

Flow rate options are 25, 50, and 100 gallons
minute. The laterals are curved according to
geometry of the cylinder bottom. The lateral
curvature center point is relative to the vessel
center. A series of slots is drilled 1n eaci

lateral over a five-inch plane,

.
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3.10 24-Inch Steel Pressure Vessel

3.10.1 The 24-Inch Steel Pressure Vessel has an outer
diameter of 24 inches.

3.10.2 The shipping cask configurations determine tae
height of this vessel. Typically, the vessels are
either 78-7/8, 51, or 72 inches high. The vessel
is pressure tested at 150 psig. The interior is
prepared by commercial sandblasting per
specification SSPC-SP-7 and painted. Typically,
two coats (4-5 mils each for a total of 8-10 mils)
are required.

3.10.3 The exterior is prepared for coating by coumercial
‘ sandblasting as per specification SSPC-SP-6 and
painted with one coat of paint.

3.10.4 All other 24-Inch Steel Pressure Vessel
Specifications are applicable to the 24-Inch
Fiberglass High Integrity Container discussed in
the previous paragraphs.

3.11 Weldment

3.11.1 Welding on liners is accomplished by individuals
qualified per ASME, Section IX. Prior to welding,
all procedures are approved by Quality Assurance.

3.11.2 All sharp edges are deburred and weld spatter is
removed. Welds are free from flux and arc
strikes. The quality of the weld is inspected in

. accordance with AWS D1.1-81, Structural Welding

Code, Section 9.25.1.

3-9
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3.12 Dewatering Equipment

3.12.1 Unit Hoses. The pressurized Lhoses employed in the
demineralization system are hydrotested to 225
psig. Hoses that are under continuous pressure are
a reinforced non-collapsible type. All hoses are
connected to the piping with quick connects.

3.12.2 Accessories. A dewatering skid or an air-driven
positive displacement pump is provided with the
system. The skid is equipped with positive
displacement pumps that are used to dewater spent
vessels. Shielding is used to minimize exposure to
CNSI personnel.

3-10
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4.0 PROCESS OPERATION
4.1 Process Control Program

4.1.1 The "Final Waste Classification and kaste Form
Technical Position Papers," by the NRC dated
May 11, 1983, states that the requirenent of
free-standing water not greater than (1.0% for
containers not designed for stability or 0.5%
for containers that are) a certain percentage
of the waste volume can be measured using the
method described in ANS 55.1. This method,
found in Appendix z, ANS 55.1-1979, states
that there shall be no free liquid visible
flowing or dripping from a one-inch square

‘ breach. Based on these guidelines and
definitions it is interpreted to mean tnat no
more than 1.0% or 0.5% of the free-standing
water can be collected at the time of
free-standing water measurement. This precise
distinction between what is free-standing
water and what is not provides the basis for
setting an end-point equal to zero and back
calculating to verify that no more than a
certain quantity of liquid waste remains in

the liner.

4.1.2 Chem-Nuclear has generic process control
programs for dewatering bead resin and
precoats such as Ecodex, Powdex, and
diatomaceous earths. Site specific procedures
are generated fron the generic procedures.

‘ The documents are found in section 4.0

CNSI-DW-11118-01-P.

4-1
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5.0 EQUIPMENT ARRANGEMENT

5.1

All equipment is located and installed to comply with As
Low As Reasonably Achieveable (ALARA) operator dose
requirements. Allowances for maintenance access 15 4
critical consideration when arranging equipment,

Components are located such that access to lower

radiation areas when maintenance must be performed does

not require passage through zones of higher radiation.
The main control panel, tor example, is located outside
the waste process areas. To the greatest extent
possible, all operations are remotely performed from the

control panel,

Skids, pumps, etc. are arranged to allow ease ot
component inspection and maintenance access. The space
required for the resin transfer and dewatering skid
(RTDS) is determined by the physical layout of the

plant's radwaste area and the type of unit utilized.

Utility Requirements

5.3.1 The following support activities are required
to the nature of a mobile service to simplity
relations between the CNSI operator and the utilit)

statt .

\
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Telephone communication between the plant operator
and the CNSI mobile unit operator must de provided
by the utility.

The utility shall make prior arrangements for
shipping of the dewatered material.

The utility must be prepared to acceupt component
(HIC's, P.V.'s, steel liners, etc.) shipments prior
to the arrival of the unit on site.

The utility shail issue a Radiation Work Permit
(RWP) to the CNSI operator before operations begin
(according to its radiation protection procedures).

The utility shall provide the CNSI operator with
any clothing or equipment for necessary radiation

protection,

A controlled area must be establishea around tue

processing area.

The utility will provide crane services, torque
wrenches, and other material necessary for loading
the disposable liners and preparing the solidified
waste for shipment. (Portable units also require
crane service for placing fillhead on tne liner on

the liner during operation).

5-2
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The utility will provide a forklift capable of

4,000 pounds at 6 feet moment a.u to unload the

removable skids and place them 1n position tor

full-scale solidification.

Typical Layout
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REGULATIONS, CODES, AND STANDARDS
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REGULATIONS, )DES, Al STANDARDS
Design, fabrication, o ation nd maintenance of CNSI
dewatering technology is performed in accordance with
applicable regulations, codes and standards of the
nuclear industry.
Operating uipment is designed to
10 CFR 20. Standards for Protection Agailnst
Radiation. Occupational exposure an
contamination controls were coupled with the

concept in the design phase.

Nuclear Regulatory Commission Regul

Regulatory Guide 8.10. Ot
Operating Procedures CN-Al
and Indoctrination Program;
Test Control: and CN-AD-01¢

: help insure that e
kept ALARA. Additional training 1
provided on the job. [Design, opel
and procedures face continual upda

that the ALARA I‘hliu\\,u;".x

Regulatory Guide 1.143.

phases of the dewatering s)

took account of the applicable ob)

in Regulatory Guide 1.143 to assure
compatibility with utility radioact

waste streams.




American Nuclear Standards Instit

ANS ] .2 (ANSI N199-1976) 1quid
Radioactive Waste Processing System tor
Pressurized Water Reactor Plants. This
standard establishes requirements
provides recommendations

for the design,

performance of pressurized wate

liquid radioactive waste proce:

system Design requirements

' |

recommendations, as well as qu

quirements, are presented,

steps and alternate me

and sposing of 1nput
quantities ¢ liquid radiocactive wast
are discusse ong with slzing,
capacity, arrangement, and redundancy
the system. Instrumentation and cont
requiremer are further provided as
as operating guilidance to assure that
performance, safety, id operational

objectives of this standard are met.

Portions ¢ ANS 55. jere used to couple

'nt desigr ) 1¢ operational

Boiling Water
tive Waste
s standard
1irements and
ns and guidelines

nstruction,
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performance with due consideration for
operation of boiling water reactor liquil

radioactive waste processing systems.

Design requirements and recommendations
as well as quality requirements are
presented. Various process steps and

alternate methods of handling and
disposing of input quantities of liqui
radiocactive waste are discussed along
with sizing, capacity, arrangement and
redundancy of the system.
Instrumentation and control requirements
are further provided as well as operating
guidance to assure that the performance,
safety, and operational objectives of
this standard are met. Portions of ANS

> were used to couple equipment design
with the operational objectives of this

standard.

procedures were developed to meet the following:
Federal Regulations

10 CFR 20. Operator training, system
design, and operational procedures were
developed with emphasis on protection of
personnel and the environment against
radiation hazards associated with the
receiving and processing of low-level
radioactive waste. The training progran
is an auditable, separate activity frorl

CNS] operating divisions.

o
'

)
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with the
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sembly/Disass

that proper *cautions and

neasures are taken ontain poten

mination source rior to pla«
oved shipping containers a
Section 5 of Appendix
ipment of >A material must
accomplished by designated utility

personnel at the ¢ omer's site

This equipment

operated

Quality program which meet
exceeds > appre 1 & requiremer

ASMI . » Vessel




Appendix B
program was re
approval Number

assigned,

11 ope

customer's site are b t to the provisions
the utility license. A Radiation Work Permit,
equivalent, issued by that facilit 1S required
prior to commencement of any wast

processing evolution. All operat

training in the standar for pro

radiation prior to being sent to

Satisfactory completion of radiat

training at any facility 1s also required.

NRC Regulatory Guides 8.10. CNSI provides

services to licensed utilities and as such 1s

subject to the rules and regulations enforced at

]

particular site. The training provided to our

operators emphasizes the need to keep operational

exposures to radiat
achieveable. This
programs at various
provisions of this

nce with "ALARA"

The system design and arrangement
with "ALARA" as specified in the

Guide 8.1C. As sb

the system arran




CNSI-DW-11118-01
ION-PROPRIETARY, ¢

All waste-bearing components and piping are

ysrovided with a complete flushing capability t
I | § ]

insure that the equipment radioactivity levels

have been reduced to the maximum extent possible

The length of pipe and hose runs are minimized t

the shortest possible and practical distance

between two points.
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QUALITY ASSURANCE PRCGRAM

sl Program Design

CNSI's Quality Assurance Program 1s »signed to

ensure that the systems or components developed b)

CNSI will perform satisfactorily in service. The
Quality Assurance Program has been accepted by the
NRC and is auditable by customers and regulator)
ageucies, The Quality Assurance responsibilities
outlined below are spe. ic "0 Quality Assuranc
involvement in the dewctc..ng system. However,
they may be extrapolated to other safety-related
issues. CNSI's Quality Assurance Prcgram meets
the requirements of 10 CFR 50 Appendix B and 10
CFR 71 Appendi>

Quality Assurance Responsibilities

Inspection Control

The inspecrtion program for the dewatering system
verifies that quality-related components ot the
dewatering system conform to design or process
requirements. Scheduled and unannounced

audits of field units are routinel)
performed by CNSI's Quality Assurance 1lnspectors.

‘I’\“?L‘X' to | .1 Document 'v‘.‘x‘_\i""f{-]l‘ l:\ll\ll‘lt:‘

Assurance Program.)
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Drawing and Document Control

The Quality Assurance Program confirms the
adequacy and completeness of all Dewatering Unit
drawings, procedures, and instructions., All
changes to drawings or documents are subject to
the same confirmation. These controls are
detailed in the CNSI Drawing Control and CNSI

Document sLorage and Control Procedures.

Purchased Material, Equipment of Service Control

Quality Assurance inspectors perform prel’wminary
evaluations of potential vendors and makes
procurement recommendations to CNSI's Purchasing,

Solidification, Demineralization, and Design

groups. Inspectors confirm that the supplied

items or services conform to the procurement

requirements.

Component § Material Identification and Control

The Quality Assurance Program confirms that the
identification and control of purchased
components, materials, parts or assemblies used
within the dewatering system meet the established
requirements. This applies to all phases of

fabrication and installation.

Special Process Control

Quality Assurance inspectors confirm that
fabrication, installation, and inspection
processes associated with the dewatering
are performed in accordance with

CNSI requirements.
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Test Control

The Quality Assurance test control program

confirms that tests associated with dewatering,
fabrication, checkout, operation, and maintenance
are performed in accordance with the applicable

CNSI requirements.

Measuring and Test Equipment Control

Equipment used for testing of dewatering equipment

is calibrated and traceable to NBS standards.
Shipping Control

The Quality Assurance Program confirms that

handling, storage, and shipping requirements of

any item related to dewatering, including the unit

itself, are sacisfied.

Nonconformance Control

Quality Assurance inspectors identify and
nonconforming materials, parts, Oor processes

dealing with dewatering operation,

Corrective Action

Quality Assurance inspectors continually monitor
materials, processes, and workmanship to ensure
that noncomforming items are corrected and the

corrective action 1is documented.
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FIGURE 7-1

NRC FORM 311 US NUCLEAR REGULATORY COMMISSION | ) APPROVA L NUMBER

(12-78 QUALITY ASSURANCE PROGRAM APPROVAL 0231

FOR RADIOACTIVE MATERIAL PACKAGES ' "BV"‘°" R

Pursuant 1o the Atomic Energy Act of 1954, as smended, the Energy Reorganization Aci of 1874, as amended, and Title 10,

Code of Federal Regulations, Chapter 1, Part 71, and in reliance on statements and reprasentations heretofore made in Item §
by the person named in [tem 2, the Quality Assurance Program identified in 1tem 5 is hereby spproved. This approval is issued 1o

satisty the requirements of Section 7151 of 10 CFR Part 71. This spproval is subject (o all applicable rules, regulations, snd

orders of the Nuclear Regulatory Lommission now or hereafter in effect and to any conditions specified below

..2 NAME 3 EXPIRATION DATE

Chem-Nuclear Systems, Inc.
STREET ADDNESS January 31, 1985
P.0. Box 1866 6. DOCKET NUMEEH
cITY ]nnt | 217 CODE

Bellevye WA ' 98009 71-0231

S OUALITY ASSURANCE PROGRAM APPLICATION DATE(S)

September 6, 1979

8 CONDITIONS

Activities conducted under applicable criteria of Apperndix E of 10 CFR
Part 71 to be executed with regard to transportation packages by

January 1, 1980.

" o n! us LEAR REGULATORY COMMISSION
SIGNATURE J 4 / '
Charles E. MacDoflald, Chief, Transportation Certification Branch

EROPEAAT ALY o _J8iCC

—— Rl 2 SR AL L







8.0

ACCIDENT

Postula

8.1.1

Pressur
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EVALUATION

ted Accident Analys1is

The design, fabrication, and operation of the CN
Resin Transfer and Dewatering Skid 1s 1n
accordance with the appropriate NRC, ASME, ANSI,
and IEEE Codes and Standards to ensure tae saie
and reliable dewatering of the waste.
Nonethelzss, accidents are statistically plausi
and have the potential for the release ot
radioactivity to the surrounding area. A
description of plausible accidents and an analy
of the releases that may occur are suunmarized 1h

this section,

The only source of fire is the eclectrical powel
and control system when these components are
used. In the event of an electrical fire tne
fail-safe control system is designed to prevent
leakage Ot radioactive materlials or spread of Tt
fire to non-electrical components. kWhen
available, fire fighting equipment 1s provided to
the operator to perform the initial fighting ot
the fire with backup provided by the station tire

brigade

e Changes

Pressure changes in sealed liners are possibDli¢

are unlikely. Overpressure could result from

,)l
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sq 20
media t2mperature reaching 21271 thereby
- ’ ,

causing free water to form steam (experience nas
s O

shown that media temperature reaching 212" 1is au

unlikely event). The overpressure coulc tnen

cause a rupture and spill the contents.

8.4 Equipment Failures

8.4.1 Waste Isolation Valve

8.4.1.1 The waste isolation valve 1s provided
with a manual override to enable the
opening of the valve should it fail in
the closed position. Manual override
will allow the completion of the waste
fill and flushing cycle so that tae
dewatering of the current waste batch can
proceed and allow repairs to be nade
between batches under relatively low
exposure conditions. Failure of the

waste isolation valve in the open

position is backed up by the telephone

communications with the utility operator,
i.e., if the valve does not saut waen tue
correct waste volume has been

transferred, waste flow can be stopped D)

the utility staff.




‘ ChNSI-Dh-11118-01
NON-PROPRIETARY, 23 Dec 83
8.5 Airborne Release

8.5.1 Dewatering operations do not normally result in
airborne release, Safety precautions such as grab
air samples or continuous air monitoring are takei
at the discretion of the utility. In some
instances, the liner opening may be covered witih a
fillhead or sealed pan, which may be connected to
the utility's off-gas system.

8.6 Liquid Pathway

8.6.1 There is no credible liquid pathway offsite due to
the double barrier of liner and cask and the
coupling to the utility drain systems.

8.7 Incident Scenarios

8.7.1 Statistically, a release of radioactive material
may occur during the transfer operation or while
the radioactive waste is in the container prior to
dewatering. In this regard, two scenarios are
envisaged: a filling hose rupture and a bottom
weld rupture of a full liner.

8-3



hose rupture during filling activities 1S seen
to be the least serious of the scenarilos. This 1¢
because the quantity of radioactivity spilled 1S a
function of operator response time and the
quantity of radioactivity 1n The filling hose at
any given time. The operator response tiue 15
Mv;‘c'rl\‘.c-;m upon observance ot the malfunction and
the time necessary for physically closing the
waste isolation valve, During operation, the
operator 1S positioned near the control station
and visually monitors the transfer process. It 1s
estimated that no more than two minutes would
elapse between hose rupture and valve closing.
Since flow rates of 25, 50, and 10C gallons pe
minute are expected, the worst-case scenario 1
spill of 200 gallons. [able 8-1 shows that 1t

this scenario l.d'}‘t‘li“ Cobalt-58 and -60,

!

Cesium-134 and -137, Todine-131, and Manganese
will contribute 27% of MPC at the site boundar)
(10 CFR 20, dix B, Table 11, Column 1,

Soluable, 1 Dec., 1978).

[ 1

A bottonm weld rup 01 full liner 1s seen as
the most serious ¢ 1ncident scenarios but 1S
even less 111\!’1_\ than Case 1. It 1S onily mort

serious because the total volume spill 1s

greater, The largest liner dewatered contains a

>
maximum of 1,466 gallons of waste (196 ft") and,

depending on the contact radiatlon readings, are

filled either in or out of a cask. If the waste




stream is high activity the liner 1s inserted

a cask and then filled. Thus, a bottom weld

rupture in this operational mode would cause the

spill of 1,466 gallons maximum into a cask and tne
contents would be contained. Therefcre, no

release to the environment is envisaged,

8.7.3.1 If the waste stream is low activily OI
the liner is not filled 1n a cask, then a
bottom weld rupture could spill the
contents and environmental release
possible. Table 8-1 shows that 1t
scenario occurred, the listed
radionuclides would contribute 36

1

he MPC allowable under Table 11.
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8.8 ACCIDENT EVALUATION: CASE I, Hose Rupture
. 1.3 Co-58 MPC
. release rate:
1.67 gai 1] fto 1.2E-3 Ci
8 D s X et a— X e c—— = 2.08 E-4 (1
sec .48 gal ft? Y
2. partition factor 100,00
g 2.68 E-4 Ci 1 +6 uCi 1
—_— X } - X ——— = 2.608 E-5 ull
se Ci 100,000 S€(
3, at site boundary
7.75 E-4 sec 2.68 E-3 uCi lE-6 ®
——— Il — = 2.1 E-12 u(l
m Se( 1 ml m1
Q 4. % of MP(
2.1 E-12 u(l
mi x 100% = 7.0 E-3% ) (P (
T F-8 uCi
R.8. Co-60
1. release rate
1.6 pal 1 ft° 1.4e-3 Ci . "
= X —— X —n 3,1 E-4 (]
ecC .48 gal fto Y
\
2. partition factor: 100,00f
3.1 F-4 C1 x 1 E+6 uC1 1_111,:\1I—wm1
SE€( {1 1““‘ 0 Ol SecC
. at site boundary
7.75 E-4 se 3.1 E-3 uCi 1 E-6 m? 2.4 E~-12 ull
= X X -
Ir SCXL ‘AIA il

8-0




$ of MPC
2.4 E-12 uv(Qi
mi x 100
’NT>T11~hrj'
ml
Cs-134

release rate

gal | ft2, 8.

Se« 7.48 }3.11

partition factor: 100,00¢

at site boundary

‘=137

release

partition

boundary

B-& s8¢
3

n




lodine-131

release rate

partition

E-4

at site boundary

ucCl
T E-10 Uf_i
ml




Managnese-54
release rate

1.6 'Sll X
Se(

partition factor:

at site boundary

1.34 E-3 uCi

Se
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8.9 Case I1, Bottom Weld Rupture

8.9.1

9,

l.

o

Cobalt-58

rel=sase rate:

143.3 gal 4 1 ft3 ( 6 E-5 Ci . 3.63 E-4 _Ci
sec 7.48 gal fts sec

partition fraction: 100,000

3.63 F-4 Ci 2 1 E+6 uCi x 1 . 3.63 E-3 uCi
sec Ci 100,000 sec

at site boundary

3.63 E-3 _uCi _ 7.75 E-4 sec 1 E-6 m® _ 2.81 E-12 uui
sec m3 1 ml ml

$ of MPC
2.81 E-12 uCi

"] x 100% = 9.38 E-3 % of MPC
3 E-8 uCi
T

Cobalt-60

release rate

45.3 gal 1 £t3 4 7 E-5 Ci . 4.23 E-4 _Ci
sec 7.48 gal £ sec

partition factor: 100,000

4,23 E-4 Ci x 1 E+6 uCi 1 = 4.23 E-3 uCi
sec Ci 100,000 sec

at site boundary

4.23 E-3 uCi x 7.75 E-4 sec x 1 E-6 m3 . 3.28 E-12 uCi
sec n3 ml ml

$ of MPC

3.28 E-12 uCi
“ml x 100 % = 3.28 E-2 % of MPC
| E'B uCi

ml

8§-10
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8.9.3 Cesium-134
1. release rate
45.3 gal 1 ft3 , 4,25 E-4 _Ci , 2.57 E-3 _Ci
sec 7.48 gal ftd sec
2., partition factor: 100,000

2.57 E-3 Ci x 1 E+6 uCi 4 1 s ¢.57 E-2 uCi
sec 1 C} 100,000 sec

3, at site boundary

2.57 E-2 uCi x 7.75 E-4 sec x 1 E-6 m3 . 1.99 E-11 uCi
sec w3 ml ml

4, % of MPC

1.99 E-11 ucCi
™l x 100 = 1.99 % of MPC

1 E-9 uCi

ml

8.9.4 Cesium-137

1. release rate

45.3 gal 1 ft3 4 8.45 E-4 Ci . 5.12 E-3 _Ci
sec 7.48 gal ft3 sec

2, partition factor: 100,000

§.12 E-3 Ci x 1 E+6 uCi x 1 e« 5.12 E-2 uCi
~sec 1 Ci 100,000 sec

3. at site boundary

§.12 E-2 uCi y 7.75 E-4 sec x 1 E-6 m® . 3.96 E-11 uCi
sec m3 1 ml ml

4. % of MPC

4.63 E-11 uCi
ml x 100 = 1.98 % of MPC

2.0 E-9 u(i
ml

8-11



lodine-13]

release rate

$9.:3 f"] -

site boundaiy

R Va2 t
) E-2 uCl 4

se(

1\
ml x 1

T E-10 uCi

ml

Manganese

site boundary




The following information 1s presente

Maximum spill

Partition factors:

[odine-131

other radionucl

Maximum line1l

Useable line

consideration 1S

the following reasons:

calculated percent ot MP (

instantaneous value for

calculated values are conside

cummulative value of at least

these scenarios have a

occurrence

Case ] release 1S eas

duration




i

Effluent source terms wert servatively aevelope
assuming entrainment fronm quid phase to vapor phas
would occur on the same basis as a system operating
the principle evaporation, Gray

BNFP, 1976 reports entrainment tac

such a system (P.F. = 1,000,000).

evapor«tion by boiling, a higher

radionuclides with off-gas vapors occurs thah wouid be
expected from routine operation of pumps, valves, and
vater transfer, and certainly iron the cas€ 1N

question, Therefore, assumption of a iactor oil 10,00¢

1 considered to be extremely conservative Lfor lodine,

especially considering the solution will be basic

force the iodine present towards the 1onl
partitioning factor 1S also supported
by data presented in WASH 1258, Volume

1973.

Partitionary Fac« 0 -« Qthel I“-"‘"}"'\ = 10( , JU

For calculation purposes, partitionary factors 1ol
isotopes other than 1odine (these radionuclides ar
less volatile than 1odine) was ch
Again, this value is conservative

industry experience,




This factor wa

Chi/Q values from ‘ pical operating nucleal
ylants., Since gener|. api atiol )t site-specCl
hi/Q values 1S

wdditional conservative

Isotopic Content

P:’«-\o'!l!".‘. in t
given in +CAE(
CAEC-007) was
of radionuclides 1in
CAFEC-007 was utiliz

content based on rep« v d pe« ¢c acti

pressur ized and boil water reactors

in Table 8-1 under » wa

A telephone survey veral nucle:

conducted to ascertain the validity

content used in the e\ uation,

the values are ervative

reported value

Since Case I deals with

radiation levels 5 0 0 mR jere scaled down
factor ot 20, ‘ 3 onservative

when compared




determined D)

Total Maximum Permissible Concentration

than unity

( f\ ( ’

WP T WP

!

te calculations are

Unit t1e

gravitatio
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Percent Contribution to Table IT MPC

llladionucnde 21‘.--ble 11 S.A, Waste Stream b(‘oncmtrltion at Site Poundary Percent of MPC
MPC Jcase 1 Ycase 11 Case 1 Case Ti Case 1 Case 11
(oCi/mt)  (Ci/fed) (Ci/ftd) (uCi/ml) (uCi/ml)

Cobalt-58 2.1 E-12 9.38 E-3
Cobalt-60 2.4 E-12 3.28 E-2
1.47 E-11 1.99
Cesium-137 2.92 E-11 . 1.98

Todine-131 2.4 E-11 32.8
1.04 E-12 1.40 E-2

Cesium-134

Manganese-S4

. 368

?
Percent of MPC

Fro= CAH =007, 1978

10 CFR 20, Appendix B, Table II, Column I, soiuable

calcilated from CARC-007, 1978

scaled down by a factor of 20 to accound for lower level
waste (see Note 5)

sce Note f

see calculations Case I & II

see Note 6
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Exposure to Dewatering Operations Personnel

Based on design features of the CNSI Dewatering
System and temporary shielding in the form of
portable shields, personnel dose during normal
operation is estimated to be less thanr four rem per

year,

Exposure to radiation during n maintenance has
been kept as low as practical yaration of
process equipment that doe€s not contain radioactive

residues from those that have processeu waste.

Those portions of the system which are required to

contain and process radioactive waste have been
designed to minimize radioactive material
retention. The portable equipment can be moved 1ol
maintenance to a low radiation area so that purther

(,‘I‘(‘Yd(~r exposure 15 minimized.

CNSI experience with mobile and portable systems
for several years with various media has formed the
basis for the equipment design. The control panel,
when used, is normally located in a non-radiatlon
area and operators receive little or no exposure

while processing.

Currently, there are two operators involved 1n
purely dewatering projects. Their estimated dose

per month, based cn TLD's, 1s 0.550 renm

(10.5 months of 1983) and 0.163 rem (7 months ol

1983). The total average dose for the dewatering
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and deminerzlization vnit where N = 18 persons
(based on January - November 17, 1983 operating
data) is 0.159 rem, Individual doses range trom

0.002 to 0.356 rem per month,

Q.3 Waste Characteristics

9.3.1 Typical PWR and BWR waste types dewatered are mixed

resins bed, precoats, and solka floc. Descriptions

Mixed Bead Resins

Average particle size 0.54 mm

Retained on 50 mesh screen about 98%
Particle density

anlion

cation

Bulk density

i1lulose Fibers (Solka Fl

Solids concentration slurr

Or centrifuged waste

Average particle size - length 96 micron
thickness 18 micron

$ retained on 100 mesh

Particle density gm/cC«

ks

Bulk density, 1b/ft’
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9.3.1.3 Clean-Up Filter/Demineralizer Sludge
(including Fuel Pool Filter/Demineralizer

\

Sludge)

The cludge comes from the reactor watel
clean-up filter/demineralizer and the fuel
pool filter/demineralizer. The wet solid
slurry ic primarily powdered demineralizer
(Powdex-type) resins, mixed 0.9 Cation
(PCH-S) and 0.1 anion (PAO) such as
marufactured by Graver Water Conditionlig

Co.

Solids concentration
Or centrifuged waste 50% water
Particle size 350 mesh
Bulk density, 10,113

(solids dry)

Table 9-2 describes the type and volume ot

wastes normally encountered.

Sunmary of Light Water Reactor Waste Streams®

Type

Resin
Concentrated Liquids :
Filter Sludges s 6,900

TOTALS 7 W 95( 18,600

II # Untreated wastes delivered to CHKSI

) IS

+ Fxperience shows totals are exception

G-4
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9.4 Bead Resin Test Material Description

9.4.1 Test material in Standard I consists of mixed bed
spent anion-cation bead resin. The resin 1s
poor physical condition as the beads have
experienced damage due to forces encountered during

centrifugation.

The majority of resin 1s Dowex, 1¢

mixed bed, nuclear grade, Type MK-3.
consists of 58% by weight SBR-OH and

of HCR-S. Appendix 6 provides manufacturer

specifications of MR-3 bead resin.

Category I mixture is considered to be an average
example of actual representative bead resin waste

as encountered for disposal. The manufacturer

states the average new material water retention

capacity is 57%. Emperically, CNSI has found that
extensive bead handling results 1in 1increased

moisture-absorbing ability.

Process Control Progran

9.5.1 Generally, e P states that liners
and then pumped for a given time 1ntel
contents are allowed to stand and the
restarted. After a given number of cCy
liner is considered dewatered and tie

stopped.
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9.6 Testing

9.6.1 The test procedures required the vessel to be

loaded with the useable volume of precoat or

and filled with water. The liner dewatering cyc
was to pump for a certain time interval, stand
a certain time interval, and repeat untili the

dewatering was conplete.

The dewatering end point was determined to be zer
when less than 10 ml was collected over a 24-hou
period. At that time, the vessel was loaded on
truck and driven 200 miles over secondary roads.
If less than 10 ml was collected ftollowling tihe I
test the liner was considered dewatered.

Larger liners, such as 14-1957s, were considered
the worst case for dewatering. Production liners
of smaller diameter and height but with the same
internal design can be certified by testing the

worst case,

Testing and evaluation of extracted test resin
showed the moisture content to be less than or
equal to equilibrium witn the staticC suspendiny
ability of the resin bed and the amount of molsture
contained within the bed. At less than or equal tc
the point of equilibrium, dynamic forces, such as
those experienced during transportation, would not

catse precipitation of interstitial moilsture.
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A typical L14-19% (steel) and PL14-195R (Hign
Integrity Container) were chosen for testing the
dewatering capability when filled with resin

beads. These containers are five degrees conical
in shape at the bottom. The selected liners were
chosen from a group that would normally be used tor
comnercial purposes. They were retrofitted 1o meetl
the demands of a test limer by the installation ot
sampling ports. Positloning was the sSame as that

normally expected in commercial operation.

CNS1 developed specific test 1nstructions and
reports that were used to successfully dewater
resin to zero free-standing water., All tests were
instituted using non-radicactive waste streams.
These instructions and report are found in

Appendix 1 of CNSI-DW-11118-01-P.

L14-195 Barrel Top Resin Conical [BTRC (Steel)]
9.7.1 Appendix 2 of CNSI-DW-11118-01-P 1s the test
results that certify dewatering of resin beads 1n

L14-195 BTRC (Steel) liners.

Tests No. 1 and 2 with the new lateral design show
that Barnwell Site Criteria were met atter sS1x puii}
cycles. Hanford criteriz was met after 12 puii]
cycles, while zero free-standing water was obtained
after 14. Road testing did not affect bead

equilibrium anu cause liquid precipitation.
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Tests No. 1 and 2 with old lateral design show that
two pump cycles were necessary to meet the
requirements of 10 CFR 61. Five and eight pump
cycles were necessary to meet Hantord criteria.
Zero free-standing water was obtained after 14
cycles., Road testing did not cause liquid

precipitation,

The moisture content of the extracted test resin
samples indicate an equilbrium has been established
between the static suspending ability of the test
resin bed and the amount of moisture contained
within the bed. The point of equilibrium for the
test has been established such that the dynamic
forces experienced will not cause liquid

precipitation.

The Process Control program calls for six and
twelve pump cycles to meet 10 CFR 61 and Hantord

requirements.

Appendix 3 of CNSI-Dw-11118-01-P 1s the test

results that certify dewatering of PL14-195
Integrity Containers) liners and smaller sized

liners.

Test No. 1 shows that Barnwell Site (ri 1 wWas
met after the second pump cycle. Hanford criteria
was met after the fcurtin pump cycle. Zero
free-standing water was met after 14 pump cycles.
Road testing did not affect bead equilibrium and

cause liquid precipitation,
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Test No. 2 shows that 3, 11, and 14 pump cycles

were needed to meet 10 CFR 61, 1iford, and zero
free-standing water requirements. Road testing did
not affect bead equilibrium nd cause liquid

preciptitation.

Test No. 3 shows that 3, 8 and 14 pump cycles were
needed to meet 10 CFR 61, Hanford, and zero

free-standing water requlirements

Road testing was done 14, 17, and 27 cdays followlng
the completion of 14 pump cycles on Test No. 3.
Dynamic forces encountered did not affect bead

equilibrium and cause liquid precipitation,
F

The moisture content of the extracted test resin
samples indicate an equilibrium has been
established between the static suspending ability
of the test resin bed and the amount of molsture
contained within the bed. The point of equilibtrium
for the test has been established such that ti
dynamic forces experienced will not cause liquid

precipitation,

The Process Control Program calls for three and 1l
pump cycles to meet Barnwell Site (riteria and

U £ .~ A - ——
Hanforcd requirements,

9.9 Precoat Test Instructions

9.9,1 Appendix 4 of CNSI-DW-11118-01-P covers the precoat
test instructions and report., The liners chose€l

were L14-195 (Steel), PL14-195 (Poly-Proc.ssing)
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PL8-120 (Poly-Processing), and PL8-120R
(Poly-Processing), and PL14-195R (Crown
Rotational). Each container was rigged and
intervals installed as would normally be usec
during commercial operation. Additionally, eacu
container was converted to a test liner by the

installation of sample ports,

The test procedure is to fill the liner with
slurry. Upon completion of filling, the slurry may
stand for a certain interval. After standing, all
four banks may be dewatered consecutively or

simultaneously. The dewatering ability 1s measured

by a vacuum reading. Generally speaking, the liner

is dewatered from the top filter bank downward.
When one filter bank is turned off attention 1S
directed toward the remaining banks. The dewatered
bank is allowed to stand for a certain time
interval and then is rechecked. If the recheck
affirms the earlier reading, attention 1s directed
toward the remaining banks. If the recheck 1s not
affirmed, dewatering is begun again until furtier

checks affirm dewatering.

After three dewatering cycles the liner 1s
subjected to a 200-mile road test over secondar)
roads. After the road test low point drains are
opened and the volume of water 1s recorded.

Precoat samples for moisture analyses from the port
and low point drains were taken. Th1ls data 1s

found in Appendix 4, CNSI-DW-11118-01-F.
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Another dewatering method is to dewater for a

certain number cf continuous hours. Dewatering 1S

complete at that time.

Experience has shown that Ecodex 1s more ditficult
to dewater than Powdex, Diatomaceous Earth, Celite
545, and Fibra-Cel (SW 70). For these reasons,

Powdex and Ecodex were chosen as representative of
difficult-to-dewater media. A description of the

test material follows.

Fccdex The Ecodex material was obtalned
from Zimmer Nuclear Station and 1S
representative of an actual waste
streeam. The material was

depleted and saturaicu.

Powdex The Powdex material was obtained
from Graver Chemical and 1s
representative of actual waste
streams expected for disposal
The material has contamlnants ot
less than 100 ppm Fe as iron, less
than 10 ppm Cu as copper, less
than 5C ppm Al as aluminum, and
less than 25 ppm Pb as lead
(Appendix 7 1s tne manufacturer's

specifications).
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The Fcodex precoat used in these

dewatering tests is considered to be tu

"worst case'" for dewatering. It has the

greatest potential for suspended solid

loading (crud saturation), which results
E ’

in increased water retention. Since
Ecodex has the lowest permeabillity and
highest water retention of all
commercially available precoats, tests
with other common precoats should give

better dewatering results,

The large size precoat internals described b)
Drawing No. B-372-E-0001 contains an internal
system functionally identical to the small size
internals described by Drawing No. B-0372-E-000
Testing of the largest size liner 1s considered
be the worst case for a size group. The
scientific acceptability of this paragraph 1S
proprietary and is described in paragraphs

9.9.6.1-4 in CNSI-Dh-11118-01-P.

Three complete and successful full-scale tests

were conducted with the large size 1nternals 1

three different type containers,

One test was conducted with the largest contal
in the category of small liners with the small
size intermnals. [he purpose of tnis test was

demonstrate the small geometry of the internal

functionally equal to the proportionally larger

size combination.

the

,.w\)l

“ .

to
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9.9.9 The moisture content of the extracted test samples
indicate an equilibrium has been established
between the static suspending ability of the test
material and the amount of moisture contained
within the container. Dynamic forces experienced
during transportation and changing weather
conditions will not cause precipitation of
suspended moisture.

9.9.10 As a precoat material becomes laden with
impurities during the normal in-plant cycles, tue
water retention capabiiity increases. The
equilibrium point for saturated precoat waste is
higher than new material. If the moisture content
of the waste is equal to or less than the moisture
content of new material, it is reasonable to
assume equilibrium has been more than
established. At this point, the matrix of
material is capable of absorpoing additional
moisture without precipitation.

9.9.11 1f a mixture of precoat materials is received as
waste, the relative combination of moisture
content is proportional to the coubination of the
materials. (Example: 50% by weight Ecodex at 70%
moisture and 50% Powdex at 60% moisture, new
material equilibrium equals 65% moisture.)

9-13
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The average moisture content for the Ecodex matrix

as dewatered:

L14-195 (01d) L14-195 (New) PL14-195
67.24% - 2nd Road 59.81%
(‘8.:)90 15[

Powdex 51.0%

The equilibrium point for new Ecodex, according to

the manufacturer, is 65-70% at 100% humidgity.

Therefore, ir the average molisture content tor
Ecodex matrix is equal to or less than 65%
moisture, the matrix is capable of absorbing

additional moisture,

When dewatering Fibracell, Solka-Flok,
diatomaceous earth or Celite, the new model
precoat internals perform more efficiently than

the old style system. All precoats other than

Powdex should be dewatered with Ecodex type filter

assemblies.

Powdex may be dewatered in an Ecodex liner,
resulting in a Powdex matrix with a very low
percentage of moisture. Any combined mixtures
should be dewatered in anm Ecodex liner. The
Powdex liner is available tor relatively (90%)
pure Powdex waste only. (The Powdex liner
assembly costs approximately 30% less than the

Ecodex liner, at this time).
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Testing has demonstrated that piecoats of the type
equal to Ecodex, Fibracell, Solka-Flok,
diatomaceous earth, and Celite may be dewatered
with "Ecodex'" type liners conforming to CNSI

Drawing No. B372-E-0001 and B-372-E-0002.

Powdex and similar precoats may be dewatered with
"Powdex'" type liners conforming to CNSI drawing

nunber B-372-E-0001 and B-372-E-000Z.

When dewatering any precoat with the
above-mentioned liners, a three-stage cycle

dewatering procedure, or a continuous dewatering

method must be used to obtain zero FSh.

Test Results

Appendix 5 ot CNSI-DW-11118-01-P shows tne test

results for dewatering liners wilth precoats.

Test results indicate that three cycles are

adequate to meet zero free-standing water

requirements, Alternatively, tnls criteria may UL¢€

met by pumping tor a certaln number of continuous

hours.

Bead moisture content data indicate an equillibriul
has been established between the statlic suspending
ability of the test precoat and tie amount ot
moisture contained within the bed. The polnt of
equilibrium for the test material has been
established such that dynamic forces experienced

will not cause liquid precipitation.

C

o

)
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The process control program calls for three pump
cycles or a continuous pumpling cycle to meet the

dewatering requirements.

eter Pressure Vessel

Appendix 4 of CNSI-DW-11118-01-P, Test Results,
covers tne test summary and results that certity
dewatering of the 76" diameter pressure vessel

with bead resin.

The ambient air temeperature recorded for the

duration of the three tests ranged from

~a© ‘ - ,
29-79YF. The humidity ranged from 30-100%.

Test results show that 9 ml of water was collected
after several pump ~;clec setting this point to
zero on a relative scale and adding the area under
the curve, it is shown that the Hanftord criteria
of less than 1 gallon was met in the second pump

cycle.

The 0.5% l1limit of 10 CFR ¢

second pump cycle

It is interesting to note that the volume
collected following the road test was 636 ml
(0.168 gal), It can be stated that road testing
is unlikely to result in additional free-standing
water from that which would have been normall)

encountered in the first place.
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In summary, the Hanford Site Criteria and
10 CFR 61 limits were met during the second pump
cycle. Currently, additional tests are being

conducted that will provide supporting data.

24" Diameter Pressure Vessel

9.12.1 Pressure vessels of 24" 1n diameter containing
activated carbon, bead, or macroreticular resins
have been tested at various intervals since 1981.
Recertification is in progress due to changes 1n
internal piping design. The modifications are
expected to result in increased efficlency ot the

dewatering process.,

9.12.2 Field experience with dewatering over 500 24"
pressure vessels indicates that current process
control programs are effective 1n removing
free-standing water, The volumes coliccted from
the last two pumping steps have been consistently

less than established acceptance criteria.
Atmospheric Results
9.13.1 A summary of amblent atmospheric data 1s given 1i

Table 9-8. Analysis indicates that atmospieric

data does not appear to significantly affect bead

or precoat dewatering capabilities. Complete

atmospheric data is found in Appendix 9,
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Table 9-8. Atnospheric Data During Test Pericds

Average
Temperature ©F
Grains of
Dew Moisture Relative
Point Lb of Air Humidit)y

P(‘!'i()d \
11-22 Jun 83
19-31 Jul 83
-29 f‘\\Jg 83
24 Sep 83
31 Oct 83
8 Nov 83

Hydrostatic Testing

9.14.1 Appendix 10 results found 1n CNSI-Dw-11118-01-P,

CNSI procedure for Hydrostatic Testing ot Field
Equipment, indicate the test units are ftunctioning

properly and provide accurate readings.
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THE DOW CHEMICAL COMPANY QUALITY ASSURANCE
SALES SPECIFICATION

PRODUCT CODE: 23110 EFTECTIVE: 18 OCT 76
NAME: DOWEX (R) MR-3 NUCLEAR GRADE ION EXCHANGE RESIN

C: MIXED ION EXCHANGE RESIN
GOVT/IND STDS: -FDA

PI: 1693118 SAMPLE

PI: 169312 1 CU FT FER DRUM (NET 45 LB)

PI: 2256709 1 CU FT FBR DRUM/MYL NET 45 LB)
PI: 1693134 5 CU FT FBR DRUM (NET 225 LB)

PI: 1874411 5 CU FT FBR DRUM/MYL (NET 225 LB)

SALES WNOTE:
(1) THE HYDROXIDE FORM SHALL MEET THE REQUIREMENTS OF SPECIFICA-

TION 23136,

(2) THE HYDROGEN FORM SHALL MEET THE REQUIREMENTS OF SPECIFiICATION
23087

(3) CATION AND ANION RESINS SHALL BE MIXED IN A RATIO OF 1 B ION
EQUIVALENT TO 1 OH ION EQUIVALEINT.

READ PRECAUTIONARY INFORMATION AND MATERIAL SAFETY DATA
SHEETS. THIS PRODUCT IS SHIPPED IN COMPLIANCE WITH AP-
PLICABLE LAWS AND REGULATIONS REGARDING CLASSIFICATION,
PACKAGING, SHIPPING, AND LABELING,

(R) INDICATES A TRADEMARK OF THE DOV CHEMICAL COMPANY
LAST PAGE
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THE DOW CHEMICAL COMPANY QUALITY ASSURANCE 23087
SALES SPECIFICATION
PAGE: 1
PRODUCT CODE: 23087 EFFECTIVE: 23 MAR 78 SUPERSEDES: 20D OCT 76

NAME: DOWEX (R) HCR-S, NUCLEAR GRADE, H CATION EXCHANGE RESIN

DESC: A STRONG ACID CATION EXCHANGE RESIN IN THE HYDROGEN FORM.
APPL GOVZ/IND STDS: FLA

TEST ITEM : \ : LIMITS : TEST METHODS
TOTAL WET VOLUM" CAPACITY,
MIN 1.8 DOWEX RESIN
WATER RETENTION CAPACITY 50-56 DOWEX RESIN
WET SIEVE ANALYSIS: ——— DOWEX RESIN
ON NO. 16, MaX, 5 DOWEX RESIN
THRU NO. 40, MAX. 5 DOWEX RESIN !
THRU NC. 50, #AX. 0.5 DCWEX RESIN
SPHERICITY, MIN 90 DOWEX RESIN
CONVERSION TO H FORM, MIN. 99 DOWEX RESIN .
SOLUBLES, MAX. BEING DETERMINE
METALS (DRY BASIS) ATOMIC ABSORPTION
SODIUM, MAX. ! ATOMIC ABSCRFPTION
IRON, MAX. ATOMIC ABSORFTION
COPPER, MAX,. 50 ATOMIC ABSORITION
Al UMINUM, MAX. 50 ATOMIC ABSORPTION
HEAVY METALS (AS LEAD),
MAX. 50 ATOMIC ABSORPTION

PI: 1692961 SAMPLE

PI: 1692979 1 CU FT FBR DRUM (NET 50 LB)

PI: 1692987 5 CU FT FBR DRUM (N 250 LB) STD CONTAINER
PI: 1874387 S CU FT FBR DRUM, MYLAR LINED (NET 250 LB)
PI: 2393478 1 CU FT PAPER BAG (NET 50 LB)

PI: 2393239 1 CU FT FBR DRUM, MYLAR LINED (NET 50 LB)

SALES NOTE:
(1) ANYTHING BUT THE STANDARD CONTAINER LISTED WILL REQUIRE LONG
LEAD TIME.

READ PRECAUTIONARY INFORMATION AND MATERIAL SAFETY DATA
SHEETS. THIS PRODUCT IS SHIPPED IN COMPLIANCE WITH AP-
PLICABLE LAWS AND REGULATIONS RIGARDIN, CLASSIFICATION,
PACKAGING, SHIPPING, AND LABFLING.

(R) INDICATES A TRADEMARK OF THE DOW CHEMICAL COMPANY
LAST PAGE
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THE DOW CHEMICAL COMPANY QUALITY ASSURANCE
SALES SPECIFICATION

PRODUCT COLE: 23136 EFFECTIVE: 20 OCT ¢
NsME: DOWEX (R) SBR, NUCLEAR GRADE, OH ANION EXCHANGE REESIN

NESC: STRONGC BASE ANION EXCPANGL RESIN - TYPE
aPPL COVT/I!M STDS: FDA

TOTAL WET VOLU(" CAPACITY,

M1,

WATF: RFTENTION CAPACITY,

MaAX RESIN
WET SI1IEVE ANAL TuRyU KO,

5., MAX . RESIN
HYDROXIDE, MIN, EQUIV : RESIN
Cu-ORIDE, MAX, EQUIV, RESIN
CAREONALTE, MAX. EQUIV. RESIN

PU: 17€1667

Pl: 1693399 U FBR DRUM (NET 41 LB)

PI: 2256642 ) FBR DRUM, MYLAR LINED (NET 41 LB)
Pi: 2256634 J PER DR'™ (NET 205 LB)

PI: 2256626 FBR DRUM, MYLAR LINED (NET 205 LB)

READ PRECAUTIONARY INFORMATION AND MATERIAL SAFETY DATA
SHEETS. THIS PRODUCT IS SHIPPED IN COMPLIANCE WITH AP-
PLICABLY LAWS AND REGULATIONS REGARDING CLASSTFICATION,
PACKAGING, SHIPPING, AND LABELING.

(&) INDL7ATES A TRADEMARK OF THE DOW CHEM:CAL COMPANY
LAST PAGE
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~G) 2 THE DOW CHEMICAL COMPANY

MIDLAND, MICKIGAN 48640

This is a file opy. "or

Outside Ristribution Obtain
ANALYTICAL METHOD Copies With Liability Clause

and Without Dow Reference.

May 21, 1969 . DOWEX* Resin
Method 4
{Supersz=des Method D)

WATER RETENTION CAPACITY

1. Scope

This method is applicable to the determination of the water retention
capacity of Dowex ion exchange resins.

2. Principle

The waler retention capacity is determined from the loss in weight of the
conditioned resin by drying under vacuum at an elevated temperature or on a
moisture balance.

3. Apparatus

(a) Centrifuge, Interna‘ional Clinical Model CL-417, or equivalent,
equipped with four-place head (No. 215), 50-ml centrifuge tubes (No. 320) and
a Truscon ring (No. 325). The centrifuge is operated at 2,000 rpm. (7a).

(b) Vacuum drying oven, capable of operating at 100 to 105°C and
capable of maintaining a pressure equal to about two inches of mercury.

(¢) Vacuum pump, capable of maintaining a pressure equal to about two
inches of mercury,

(d) Filtering crucible (special), coarse fritted glass Buchner funnel
(No. 15C), Corning Glass Works Catalog No. 36060 (cut off 1/4-inck below

the frit). See Figure 1.
(e) Cenco Moisture Balance, or equivalent, equipped with a 125-watt

infrared lamp and a five-gram torsion wire.
4. Sample Preparation

(a) Cation Resins. Transfer 10 to 15 ml of resin (as received) to a
column. Convert cempletely to the hydrogen form (7b) by passing approxi-
mately 500 ml of 5% hydrochloric acid through the column with a minimum

*Trademark of The Dow Chemical Company.
1of 3 pages
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May 21, 1969 2 of 3 pages DOWEX* Resin
(Supersedes Method D)

time of 30 minutes. Wash the column of resin with distilled water until the
effluent is above pH of 3.5. Transfe. the conditioned resin to the special
filtering crucible. Centrifuge at 2, 000 rpm for five minutes (7a).

(b) Cation Resins, sodium form. Transfer 10 to 15 ml of resin (as
received) to a charging column. Wash with 200 ml of distilled water. Transfer
the conditioned resin to the special filtering crucible. Centrifuge at 2000 rpm for
five minutes (7a).

(¢) Anion Resins, chloride form. Transfer 5 to 10 ml of the resin (as
received) to a recharging column and convert completely to the chloride form
by passing 150 ml of 5% hydrochloric acid through the column with a minimum
time of 20 minutes. When the acid has drained through, wash the resin in
the same manner with distilled water until the wash water is neutral to litmus
Paper. Transfer the conditioned resin to the special filtering crucible.
Centrifuge at 2000 rpm for five minutes (7a).

9. Procedure

(a) Oven Drying Procedure. Transfer the centrifuged resin tc a tared
weighing bottle, reweigh, and place in the vacuum oven at 100 to 105°C. Reduce
the pressure to about two inches of mercury. After 16 hours, admit air to
the oven and remove the crucible. Cool in a dessicator to room temperature
and obtain the weight,

(b) Moisture Balance Procedure. The procedure followed is that
described in the operating insfructions. Establish the reference point by turning
the scale-adjusting knob, which is located on the rignt side of the unit, until
the 100 percent mark coincides with the index. Rotate the pointer to the
index by turning the pointer adjusting knob, which is located on the left side
of the unit. Rotate the scale until the 0 percent mark coincides with the index.
Raise the lamp housing and distribute the sample,approximately five grams of
the centrifuged resin, evenly upon the Pan until the pointer coincides with the
index. ’ P housing and turn on the infrared lamp. The proper
setting of the variable transformer or resistor will vary with the type of resin.
Avoid a setting which will cause charring of the resin. The percentage
reduction of weight at any instant is determined by rotating the scale adjusting
knob, on the right, until the pointer returns to the index. Read the percentage
directly from the scale. To assure complete drying, wait until the weight is
constant for three minutes. Record this value as the water retention capacity.
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May 21, 1969 DOWEX Resin
Method 4

6. Calculation
(a) Oven Drying Procedure

(loss of weight)
{wet resin weight)

(b) Moisture Balance Procedure

x 100 = % Water Retention Capacity

The readin; obtained is numerically the same as the ¢ Water Retention
Capacity.

7. Notes

(a) If the centrifuge head and tubes used yield an effective radius differing
from 3.5 inches, the spee of rotation chouid be varied to compensate for the
difference. Centrifugal force varies dj rectly with radius and with the square
of the angular velocity. To find the elocity in rpm needed for a different value
of the radius (r), the following expression may be used:

pm =/ 33 X 20007

The effective radius is measured from the center of rotation to the fritted
glass in the crucible.

(b) The detailed procedure for conditioning the resin is described in
DOWEX Resin Method 1 and 2. '
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Rubber stopper, (enug fit on
[ o - lass ) § it ags ¢
€&—— glass, slip fit on brass tube)

\ Coarse Frit. Glass
. Buch®er Funnel ( cut off
below the frit)

Rubber Stopper

’ (to fit funnel)

Brass centrifuge tube
(furnished for size)

J

FIGURE 1
XOWEX Resin Method 4
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THE DOW CHEMICAL COMPANY

MIDLAND, MICHIGAN 48640

October 25, 1978 OWEX* Resin Method
WATER RETENTION CAPACITY OF
HYDROXIDE FORM ANION EXCHANGE RESIN
l. Scope
This method is applicable to the dotw:m;u' i

water retention capacity of anion exchange resin in
h‘J'u cxide forn.

\

2. Safety

Hydroxide form anion exchange resin may be irritating
to the skin and precautions must be taken to avoid eye and
skin coutact. lethanol and Karl Fischer reagent are flammable
colvents and should be used in areas free of ignition sources.

3. Principle

resin is centrifuged to remove all water except
that :tained in the zesin. The water is then extracted
with dry methanol and an aligquot of the methanol is titrated
with karl Fischer reagent to determine the water vetention
capacity of the resin.

4. Apparatus

(a) Centrifuge with rotor and shield to hold the filter-
ing crucible 4 (b) Capablg of 2000 rpm with an effective rij‘
of 3.5 inches. 2An dCC“ptabLL unit is Internatinnal Clinica
Model IEC-423 equipped with four place Rotor (1EC-215), 50 ml
shield (IEC-320) and a Trunnion Ring (ILCC-325) available from
VWR Scientific Inc., Midland, MI 4S8640.

(b) Filtering crucible (special), course fritted glass
Buchner funnel, 15-ml capacity (cut off and modified as shown
in Figure 1). Availakle before modification, Cerning No. 36060,
from (VWR No. 30295-060) VWR Scientific Inc., Midland, MI
4€640.

(c Bottle, 2 oz., glass with polyseal cap.

(d; Pipet, 50-ml volumetric, Class A.

*Irademark of The Dow Chemical Company

1
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(e) Pipet, 5-ml volumetric, Class A.
(f) Shaker, Reciprocating.

(g) Karl Fischer Titrater, Metrohm Model ES547 or equiva-
lent. Available from Brinkmann Instruments, Inc., Westburg,
NY 11590.

5. Reagents

(a) Methanol, distilled in glass, dry. Available from
Brudick and Jackson Laboratories, Inc., Muskegon, MI 4944

(b) Karl Fischer Reagent, available from VWR Scientific
Inc., Midland, MI 48640.

6. Calibration

(a) Make the following calibration in duplicate each
day when performing this analysis.

(b) With methanol in the vessel allow the Karl Fischer
apparatus to come to its endpoint using a time delay of
30 seconds.

(c) Place an eyedropper of water in a small test tube
and hang on balance and weigh the gross weig.:t to the nearest
0.0001 gq.

(d) Add one drop (.04-.10 g) of the water to the Karl
Fischer titration vessel and start titration. Reweigh the
eyedropper for tare weight. Record net ml Karl Fischer Reagent
to the endpoint.

(e) Determine the factor for each of the duplicate runs
as follows:

_ g of water
~ ml of Karl Fischer

Factor

(f) If the duplicate factors agree within 1%, average
them. If they do not, repeat the calibration.

7. Procedure
(a) Transfer 10 to 15 ml of resin (as received) to a
beaker. Cover the resin with deionized water. Transfer

the resin to the special filtering crucible and cover with
the rubber stopper. Centrifuge at 2000 rpm for five minutes.
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(b) Discard approximately the top quarter of the resin
from the crucible.

(c) Weigh 1.0-1.2 g to the nearest 0.001 g of the
centrifuged resin into a dry 2-oz. bottle.

(d) With a dry pipet add 50 ml of distilled methanol,
cap, and shake for 15 minutes.

(e) Allow the Karl Fischer apparatus to come to its
endpoint and with a dry pipet add 5.0 rl of the distilled
methanol. Determine the ml of Karl Fischer reagent to
bring to the endpoint and record as "Blank ml KF"

(f) Rinse the 5-ml pipet once with the methanol extract
O©f the resin sample and then add 5.0 ml of the extract (avoid
getting resin) to the Karl Fischer apparatus which is at
endpoint. Determine ml of Karl Fischer reagent to bring to
the endpoint and record as "Gross ml KF".

Calculation

A—Bx
C

Where: gross ml of KF reagent
blank ml of KF reagent
sample weight in grams
factor from 6(c)

% Water Retention Capacity =

9. Precision

Data obtained by this procedure indicate a relative
standard deviation of 1.42%. The values obtained may be
expected to vary from the average by not more than $+2.8%
relative at the 95% confidence level. This precision is
also improved with sampling identical spots in the centrifuged
resin (i.e. middle).

10. Accuracy

A series of five samples were analyzed by this method
and DOWEX Resin Method 4 and agreement within the precision
of the methods was obtained. Spikes of water were made tc
samples in addition to the water retained in the resin and
YeCoveries ranged from 99.7 to 100.6%. Accuracy can be
eéxpected to be the same as the precision.
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11. Note

If the centrifuge head and tubes used to yield an effective
radius differing from 3.5 inches, the speed of rotation
should be varied to compensate for the difference. Centri-
fugal force varies directly with radius and with the sguare
of the angular velocity. To find the velocity in rpm needed
for a different value of the radius (r), the following expression
may be used:

3.5 x (2000)?
r

rpm =

The effective radius is measured from the center of rotation
to the fritted glass in the crucible.

12. Literature Reference

1973 Annual Book of ASTM Standards Part 23, American
Society for Testint and Materials, D2187, "Standard Methods
of Test for Physical and Chemical Properties of Particulate
Icn-Exchange Resins".

*Q*'ﬁttti*ﬁtﬁt*tttt*i*iiiiiiiﬁt

The analytical procedures given herein have been adapted from
literature sources or developed upon the basis of experimental
data believed to be reliable. 1In the hands of a qualified
analyst, they are expected to yield results of sufficient
accuracy for their intended purposes, but recipients are
cautioned to confirm the suitability of the methods by
appropriate tests. Recipients are also cautioned that The
Dow Chemical Company makes no representation or warranty
that the practice of the method described herein does not
infringe third party patents. Anyone wishing to reproduce
or publish the materials in whole or in part should request
written permission from The Dow Chemical Company.
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Rubber stopper, (snug fit «
glass, slip fit on brass tub

Coarse Frit: Class
' Buchrer Furnel ( cut of
"below the f-it)

JRubber Stopper
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Brass centrifuge tubs

(furnished for size)
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FIGURE 1
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Additional Information

REGENERATION Strong Acid Catior Resins — typaily 10 26% NaCl for sodum cycie 4-10% HCI o 2.8% M, S0, stepwise for hydrogen cycle

West Acid Cotion Resins — typuaily 4 10% MC1 or 1 5% W, 50, stepwise for nzf';oo" Cycie. slepwas
regenerstion with sulfurc 8cid s need 1o control CasSO,

Strong Bese Arnon Resns — typicaily 4% NaOM soiuton

Wask Base Resine — typcally 24% NaOM solution Other bases such as NH, OH and Na, CO, con be used

T THERMAL STABILITY Strong Acid Cetion Exchar 5o Resns — good
Wear Acd n Exchange Resing

Strong Base Type | Anon Resin —Ci torm good 10 100 C. OM form 10 50 €
Sirong Base Type 1 Anion Resin — Ci form good 10 77 C. OM form good v+ 38°C
Weak Base Anoe “esne (Epory Aming Typo! good 10 80 C (mecroporous type ! good 1o 100°C

DOWEX reeins s10d except DOWEX WGA 2 meet the FDA 1eay ament o Te 3. Sybgant A, 17325
S qupepeme . =
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MANUFACTURER SPECIFICATION OF POWDEX




— GRAYER CHEMICAL

Division of The Graver Company

‘ POWDEX SPECIFICATIONS

HYDROXIDE FORM ANION

DESIGNATION ANION (PAO)

RESIN TYPE STRONGC BASE

TOTAL CAPACITY_ 24.0 MEQ/DRY GRAM

IONIC FORM HYDROXIDE

MOISTURE S7% (AVERAGE!

AVERAGE SIZE 35 ~ 45 MICRONS

PARTICLE SIZE IRREGILAKR

SITE COMPOSITION 2% OH ™
% Cl~©

SC4

CONTAMINANTS (METALS)

PERCENT WHOLE BEADS (maximum)

Rev,
ev. 3/3/83 Appendix 10.7.1




GRAVYER CHEMICAL

Division of The Graver Company

POWDEX SPECIFICATIONS

HYDROGEN FORM CATION

DESIGNATION CATION (PCE)

RESIN TYPE STRONG ACID

TOTAL CAPACITY " 24.8 MEQ/DRY GRAM

IONIC FOR: HYDRCGEN

MOISTURE 60% (AVERAGE)

AVERAGE SIZE 35-45 MICRONS

PARTICLE SHAPE IRREGULAR

SITE COMPOSITION »99% H+

CONTAMINANTS (METALS) <50 ppm Fe as Fe

. <10 ppm Cu as Cu
<100 ppm Na as Na
<5 ppm Pb as Pb

PERCENT SODIUM SITES <0.25%

PERCENT WHOLE BEADS (maximum) <%

Appendix 10.7.2
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"GRAVER CHEMICAL

Division of The Graver Company

*DESIGNATION - ECODEX
RESIN TYPE ’ STRONG BASE/S

IONIC FORM HYDROGEN

XMOISTURE 65% (AVERAGE)
PARTICLE SHAPE IRREGULAR
PERCENT WHOLE BEADS (maximum) , 2%

TURBIDITY £3 NTU

SETTLED VOLUME - V/Vis 55-80%

*Resins in P grade Ecodex products ‘conform to PAO, PCH,
PCN specifications.

The mixed powdered resin/fiber precoat material must be
homogeneous mixture which is applied as a single
component preccat. Chemical or material additives for

ad justment of precoat floc or Supernatant turbidity
shall not be reguired.

Rev. 3,/3/83
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Graver Water chemical
Division of Ecodyne Products

TOTAL MOISTURE OF ANION POWDEX

APPLICATION:

This method determines the total (as packaged) moisture
of hydroxide form Powdex anion resin,

PRINCIPLE:

The hydroxide form Powdex anion 1s converted to the
Chivride form by slurrying with a solution of
hydrochloric acid. After filtering off the acid and
rinse water, the sample is transferred to a microwave
oven and dried. The moisture content is determined by
calculating the dry weight versus the wet weight .

APPARATUS:

beaker, 250 ml.

laboratory balance

graduated cylinder, 200 ml.

magnetic stirrer

spin bar, 1"

timer

glass fibered filter paper, 15.0 CM Whatman 934 AH
buchner funnel, 12.5 CM > ) -

vacuum source

microwave oven (CEM Corporation Model MDS 81)

REAGENTS:

1.0 N NH Cl
D.I. wateé:

PROCEDURE ;

&' Approximately 10 grams of the Powdex anion are
welghed into a tared 250 ml. beaker. Record the weight .,

X, Add 160 mls., of 1.0 N NH4C1 to the beaker.

3. Stir for 10 minutes at a moderate mixing speed.
Weigh the filter Paper and record the weight.

4. The filter Paper 1s moistened and then placed into
the funnel. The edges of the filter paper are molded
around the inside circumference of the funnel, so as to
form a lip all the way around.

endix 10.7.4




Graver W&t@f Chemical
Division ofEcocine Products

TOTAL MOISTURE OF ANION POWDry
et _ANION

3. The contents of the 250 m], beaker (excludan the
SPin bar) are Poured into the buchner funnel/vacumm
assembly and filtered,

6. After filtration Oof the acid, the resin cake is
rinsed with 300 mls. of D.I. water.

7. The filter Paper holding the resin cake jis Carefully
removed from the funnel and Piaced on top of another
filter Paper. 'The traces Of resin left in the funnel
are Carefully screaned cut and transferred to the filter
paper.

8. The two filter Papers are then transferred to the
microwave oven and dried for five minutes at 100% power,
After drying, the filter paper holding the Feésin cake is
Wel .. .. Record the weéight,

CALCULATION: &
Percent Molstures=)- " (Cl1™RW-FP)
Wet OH Res;n;

Cl‘RW=We1ght of Dry Chloride Resin
FP=Filter Paper Weight
NOTES:

A. The conversion factor of 0.928 assumes an anion
Capacity of 4.20 meq./dry gm. OH form,

B. Make sure that all eéxcess rinse water is filtered
off before removing the filter Paper from the funnel,

C. Do not rinse the traces of resi el,
JUSt scrape these out as qua::ltatlvely 4SS possible,.

D. Apply vacuum Prior to f;lterlng to ensure a good
s2al,




Graver Water chemical
Division of Ecodyne ®roducts

TOTAL MOISTURE OF CATION POWDEX

APPLICATION:

This method determines the total (as Packaged ) moisture
of Powdex cation resins.

PRINCIPLE:

A sample of the material is transferred to e« microwave
cven ard dried. The moisture content is determined by
calculating the dry weight versus the wet weight.

APPARATUS:

beaker, 125 ml.

laboratory balance

watch glass, 90 mm. diameter

microwave oven (CEM Corporationn Model MDS 81)

PROCEDURE :

l. Approximatley 8 grams of the Powdex cation are
weighed onto the tared watch glass. Record the weight.

2. The watch glass is transferred to the microwave cven
and placed on top of the 125 ml. beaker. Dry for S
minutes at 100X power.

3. After drying, the dried resin is weighed. Record
the weight.

CALCULATION:

Percent Moisture = A - B
A X 100

Where A = weight of wet Powdex cation
Where B = weight of dry Powdex cation

NOTES:

A. Spread the sample over the surface of the watch
glass so as to obtain a thin, uniform layer.

Appendix 10.7.6
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Graver Water chemica:
vision of Ecodyne Products

TOTAL MOISTURE oOF ECODEX

T S, S——

APPLICATION:

This method determines the total (as packaged’m01sture
©f all H and N forms of Ecodex.

PRINCIPLE :

The hydroxide Component of the Ecodex i converted to
the chloride form after conversion and rinsing. The
Sample is transferred to 4 Microwave oven and dried.
The moisture content is determined by calculatlng the
dry weight wet weight.

APPARATUS::

beaker, 250 ml,
laboratory balance

graduat ed Cylinder, 200 ml,

magnetic stirrer

Spin bar, 1~

timer

glass fibered filter Paper, 15.0 CM Whatman No. 934 AH

buchner funnel, 12.5 CM I.D.
vVacuum source

vacuum flask, 500 mls.

Microwave oven (CEM) Corp. Model

REAGENTS:
———

1.0N HCl
1.0N NH, C1

1. Approxlmately 10 wet grams of the Ecodex are weighed
into a tared 250 ml. beaker,. Record the weight .

2. Add 160 mls. of either 1.0N HC1 or l1,0N NH4 Cl to
the beaker. (use HCl for Ecodex hydrogen forms and NH P
Cl for Ecodex ammonia forms).

3. Stir for 10 minutes at @ moderate mlxing speed.

4. Weigh the filter paper and record the weight.
g Pap

1.7 7
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Graver Water chemical
Division of Ecodyne Products

S

MOCISTURE OF ECODEX (cont

S. The filter paper is moistened then placed into the
funiel. The edges of the filter paper are molded around
the inside circumferencc of the funnel so as to form a
lip all the way around.

6. The contents of the 250 ml. beaker (excluding the
spin bar) are filtered. The resin cake is then rinsed
with 300 mls.of D.I. water.

p 2 The filter paper holding the resin cako is carefully
removed from the funnel and placed on top of another
filter paper. The traces of resin left in the funnel
are carefully rcraped cut and transferred tc the filter

paper.

8. The two filter papers are then transferred to the
microwave oven and dried for 5 minutes at full power.,
After drying, the filter paper holding the resin cake is
weighed. Record the weight.

CALCULATIONS:

For 1111 Ratios:

Dry weight Cl form Ecodex = welight of dry resin cake -
weight of filter paper.

Dry weight OH form Ecodex = (0.25) (dry wt. Cl Ecodex)
(.928) + (0.75) (dry wt. Cl Ecodex)

For 1245 Ratios:

Dry weight Cl form Ecodex = weight of dry resin cake -
weight of filter paper.
Dry weight Powdex component = (dry wt. Cl form Ecodex) (0.

Dry weight fiber component = (dry wt. Cl form Ecodex) (0.

weight OH anion = (dry wt. Powdex componeat) (0.56) (0.

nent) (0.44)

Dry weight cation = (dry wt. Powdex compo
fiber) + (dry

mp
Dry weight OH form Ecodex = (Ary wt. of
wt.of caticn) + (dry wt. OH anion)

Percent Moisture:

l- y OH form Ec:dex\\
OH form Ecodex // X 100

-
- )
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Graver Water chemical

Division of Ecodvne Products

'OTAL MOISTURE OF ECODEX (cont 'q)

NOTES:

l. One mMoisture is run fer €ach sample Collected,
Report the a@verage moisture of the individual Samples,

2. The conversion factor of 0.928 assumes an anion
Capacity of 4.20 meq. /dry grams hydrogen form.

3 Make sure that all €xXcess rinse water is filtered
off before removing the filter Paper from the funnel,

4. Apply vacuum prior to fll:erlng to ensure a good
seal,
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U.S. DEPARTMENT OF LABOR S e R aas
Occupational Safety and Mealth Acdministration

MATERIAL SAFETY DATA SHEET

Requirec under USTL Safety and Heaith Regulations for Ship Repairing,
Shiobuilding, and Shipdresking (22 CFR 1818, 1818, 1917)

SECTION |

MANUFACTURER'S NAME | EMERGENCY TELEPSONE NO.
Ecodyne - Graver Water Division . | (201) 964-2400
ADDQRESS (Vumper. Srree:, City, Stere, and ZlP Coae) TF r S0
22/20 U.S. Highwav, Union, New Jersevy 07083 LEX 230-138215
CHEMICAL NAME AND SYNONYMS TRADE NAME AND SYNONYMS
Powdered Ion Exchange Material | Powdex Anion PAO
SHMEMICAL FAMILY " FORMULA 5
g Organic Co-Polymer 1 =" Styrene - Divinylbenzene

SECTION Il - HAZARDOUS INGREDIENTS

PAINTS, PRESERVATIVES. & SOLVENTS | % | "b¥ | AL OVS AND METALLICCOATINGS | % | (o)

PIGMENTS None " | BASE METAL -

CATALVYST None ' | ALLOYS None

VEMICE None | METALLIC COATINGS None

& | FILLER METAL "
SOLVENTS None || PLLS COATING CR CORE #Lux  None

ADDITIVES None | OTHERS None
6""’ None

—

“AZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

Nene

SECTION 11l - PHYSICAL DATA

BOILING BOINT (*F ) N.A. | SPECIFIC GRAVITY (MaOwl) |

PERCENT, VOLATILE

VASOR "F—"’U.t (TR 0. 0 BY VOLUME (%) |(k‘a:er3

{ 1)

“

SOLUBILITY IN WATER

| RATION RAT
VAPOR DENSITY (AlRw]) . l N.A. EVAPO e E | "
{
|

0 IDenSitj . lbs/f;3

APPEARANCE AND ODOR Moist, Beige Pov4er,Amine Odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASKH POINT (Methoo used) >500° F (Open Cup)

B,0; CO,; Sand

ECIAL FIRE FIGHTING PROCEDURES

| FLAMMABLE LIMITS
\

EXTINGUISHING MLD A

None

UNUSUAL FIRE anND EXPLOSION mAZARDS None

Appenaix 10.7.10




SECTION V - HEALTH HAZA

RESHOLS JIMIT VALUE
N.A.
SEc S 0OF CVEALAPOSLAL : - -
May rexove essential anions from body fluids (C

Gy

May act as a mild caustic on exposed body tissues.
EMERGCENCY AND FIRST AIDPRCCEDURES

Wash thoroughly with water if

Use Water in evecup if

SECTICN VI - REACTIVITY DATA

' UNSTABLE | ‘ CONDITIONS TO AVOID

STABILITY

.[""-I | X -1 ¥

ire or

INCOMPATABILITY Ngrenai (0 avoig)
Strong Concen
HAZARDOUS DECOMPCSITION PRCOUCTS
Trimethvlarin

HAZARD" IS i MAY QCCUR {
POLYMERIZATION

| wiL. NOT CCSUR | x

SECTION VII - SPILL OR LEAK PRCCEDURES

PS T2 BE TAKEN IN CASE MATERIAL IS RELEASEL OR SPILLED

Sweep upr or wash away with water.

WASTE DISPCSAL MET=COD

Burial

SECTION VIl - SPECIAL PROTECTION INFORMATION

RESPIRATORY PRCTECTION /Spectyy rype)

Not pormally necessarv
| SPEeTAC

VENTILATION l LOCAL EXRAUST

Not recuired None

Not required o bbbt None

. MECHANICAL (General)

PRCTECTIVE GuOVES "V"‘C"C“O“
Not recguired Safety Goggzles
CTHER PROTECTIVE EQUIPMENT

1f dust is present, use suitable respirator.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN mANDLING AND STORING

'-.\'o‘.d hand to

ua

contact while working with material.

CTHER PRECAUTIONS

Spilled material may be slippery; do not walk on.

670 934170
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U.S. DEPARTMENT OF LABOR
Occupstional Safery and Hezith Administration

@ MATERIAL SAFETY DATA SHEE]

Reguired under USOL Safety and Healtn Regulations for Ship Repairing,
Shipbuilding, anc Shiptresking (29 CFR 1815, 1818, 1817)

SECTION |

MANUFACTURER'S NAME ; EMERGENCY TELEPWONE NO
Ecodyne - Graver Water Divisicen (201) 964-2400

ADORESS /.Yumoer, Street, Ciry. Siate. ana 2lP Coae)

2720 U.S. Hie y 22, Urion., New Jercsev 07083 TELEX 230-138215

- -

CHEMICAL N‘:M( AND SYNONY LS ‘ 73&5_& NAME A"‘; SYNCNYMS
Powdered Ion Exchance Material Powdex Cation

CREMICAL FAMILY '7.’.&&1;_._..

Organic Co-Polymer Stvrene - Divinylbenzene

SECTION Il - HAZARDOUS INCREDIENTS

PAINTS, PRESERVATIVES, & SOLVENTS ALLOYS AND METALLIC COATINGS

CATALYST None ALLOYS None

u

PIZMENTS None ‘ BASE METAL None
?
l

VENMIC S None METALLIC CCATINGS Nore

- FILLER METAL .
SOLVENTS Non PLUS TCATING OR CORE PLUX NOnE

.""."Vu None | OTHERS None
HERS None

HAZARDCUS MIXTURES OF DTHER LIQUIDS, SOLIDS, OR GASES

TLV
(Units)

SECTION il - PHYSICAL DATA

BCIUNG POINT (°F.) | N.A | s2EciFIC GRAVITY (M30e1)

5 PERCENT, VOLATILE
VIRSOR PRESIUGE (e s 8Y VOLUME (%)

' EVAPORATION " ~TE
-

VAPOR DENSITY (AjRe1) 13

SOLUBILITY IN WATER - - | Density

3

APPEARANCE AND SCOR Moist Brown Powder, Odorless

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Metnoc used) i"L.i-NW'ABLE WLIMITS

>500* F (Ovnen Cupn)
\'INGuus-nNG MEDIA B_)O; Coﬁ - Sand

SPECIAL FIRE FIGHTING PROCEDURES
None

UNUSUAL FIRE AND EXPLOSION mAZAACS
None A el = »

.l
LAY 28 ZAc LA JE AV T e




SECTION V - HEALTR HAZARD DATA

THRESAOLS MIT VALJLE

N.A.

e

v de? CVEREXFOSVARE
way veaove essential cations from

EMERSENCY AND FIAST AID PROCEDURES

Wash thoroughlv with water if

|
1
| May act as a mild acid on exposed
|
|

| Use water in evecup if eve irrit

5 SECTION VI - REACTIVITY DATA

STABILITY | CONDITIONS TO AVOID

‘ UNSTABLE |

| VAN I X | Fire or Extreme Heat

INCOMPATABILTY

Strong Concentrated Oxidizing Agents i.e. ENO,

RAZARDOUS CECSMPCSITION PROCUCTS - ~ :
- Styrene; Sulfur Oxides; Nitrogen Oxides.

| CONCITIONS TC AVCID
AZARSCLUS | mav occun | .

POLYMERIZATION | -
Wikl NOT OCSUR T

. SECTION VII - SPILL OR LEAK PROCEDURES
s

TS BE TAKEN IN CASE MATERIAL IS RE_EASEZS OR 5™ £S5

Sweep up or wash away with water,

I WASTE DISPCSAL METmCD

Burial

SECTILN VI - SPECIAL PROTECTION INFORMATION

[RESPIRATOAY PRC 1S o oe)
Not normally necesszary.

SCAL EXMAUST
VENTILATION - -
! Not recuired

| MECHANICAL (Generzl)

. Not required

PRCTESTIVE GLOVES ‘ EYE PRCTECTICN

Not recuired Safety Goggles

OTHER PROTECTIVE EQUIPMENT r
If dust is present, use suitahle respirator.

SECTION IX - SPECIAL PRECAUTIONS

’i:;n..'..oh.s TC BE TAKEN IN mANDLING AND STORING
0id han 0 \ n hi RS
-3

Spilled material may be slipperv; do not walk on.

PAGE (27 Powdex Cation PCH PpeHdlx 10.7.13

Form OSH

A-20
/R




U.S. DEPARTMENT OF LABOR
Occupational Safety and Heaith Administration

WATERIAL SAFETY DATA SHEET

Required under USDL Safeny 910 Heaith Regulations tor Shio Repairing,
Shipbuilding, anc Shipbresxing (28 CFR 1918, 1216, 1917

SECTION |

MANUFACTURER'S NAME | EMERGENCY TELEP-ONE NO

Ecodyne -~ Graver Water Division | (201) “964-2400

ACDORESS /Numoer. Srreet, Ciry, Stcie. and ZIP Code) n

2720 U.S. Eighwav 22, Union, New Jersev (7083 TELEX 230-138215
CHEMICAL NAME AND SYNONYMS ) | TRADE NAME AND SYNONYMS

Powdered lon Exchange Filter Material : Ecodex

AV CAe FAM WY - [ FORWMULA e
:. Organic Co-Povmer | Styrene - Divinylbenzene + Fiber

b

SECTION Il - HAZARDOUS INCREDIENTS

PAINTS, PRESERVATIVES, & SOLVENTS | % | WV |
e e

PIGMENTS None 1 | BASE METAL

ALLCYS AND METALLIC COATINGS

__None
CATALYST None ALLOYS None

VERICLE P ' METALLIC SOATINGS Sana

o —

v | FILLER MET AL
SOLVENTS None . | oq_:_s COATING DR CORE #LUNX lone

ADDITIVES None | OTHERS

.m"’ None

None

TLV
HAZARDOUS MIXTURES OF OTHER LICUIDS, SOLIDS, OR GASES ~ 4u:.m

SECTION I!! - PHYSICAL DATA

BOILING POINT (*F,) ‘ N.A ‘ SPECIFIC GRAVITY (My0s])

VAPQR PRESSURE (mm mg.) I 0 :snfg'::,,\éc(:f riLE (uav er;

-

TION RAT
VAPOR DENSITY (AiRe]) | | SOt .

N.A. { .]) O
: T
SOLUBILITY IN WATER . - | 0 | Density lbs/ft”

APPEARANCE AND ODOR Moist, Baige Powder, Odorless

SECTION IV - FIRE AND F>.2LOSION HAZARD DATA

FLASH POINT (Metnod used) "MMMA.S—E LIMITS

>500° F (Open Cup)

EXTINGUISHING MED A 379; Cco Sanc

. 2"
. PECIAL FIRE FIGHTING PROCEDURES
None

UNUSUAL FIRE AND EXPLOSION mAZARDS

None

RppemTTIoT TS

wd mr s mmwe sida)




SECTIONV - HEALTH HAZARD DATA

RESHC oC WMIT

N.A.
- SCF OVERT
Icn exchange po zavy

rezove essential

Inhglation or eve contact may produce

EMERGENCY AND FIRST AIDPROCECUVRES

wWash thoroughly with water if skin

i red s
il AL LA

Usz water in evecup if eye irritationm o

SECTION VI - REACTIVITY DATA

———— -~ —

STAMWLITY

l:NFAlu ' ( C::N:l?tOf-s T AVO' D

| | {
| STAGLE | X | Fire or Extrenm
INCOMBATARI, =7

IMateray o avoia

Styong Concentrated Oxi
MAZARCOL S SEC SVPQS. TION PACDUCTS

Stvrene: Sul

HAZARDOUS MAY QECCUR
POLYMERIZATION

| wiLL NOT OCSUR

SECTION VII - SPILL UK LEAK PROCEDURES

iPS TO BE TAREN I SASE MATER AL 1S REws ~SE> OR 'PluED -

Sweep up or wash away with water.

—

WASTE DISPCSAL ME (mOL

SECTION VIIl - SPECIAL PROTECTION INFORMATION
_:uﬂll‘,Tr,ﬂ-; PROTACTION "SDCCT,') rype) —

Not ncrmally necessary
V‘lﬂlu;|°N | WAL EXHAUST

- - —

SPEC AL
Not raanived ‘

' WVECHANICAL /Geners . s
| . Not requi:ed

‘ EYE PROTECTION

None

| OTHER

=4 ¥ None
PROTECTIVE GLOVES

Not required

, Safsty Goggles
OTHER PROTECTIVE ECUIPMENT

I1f dust is present, use suitabie recspirator.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTION® TO BE TAXEN IN mANDLING AND STORING

.:::id hand to eve contzct wvhile working with material

OTHEAR PRECAUTIONS

Svilled material mav be slipperv; do not walk on.

PAGE (2) Ecodex &P0 934010

Form OSHA-20
Appendix 10.7.15 REV. 2/83




APPENDIX 10.8

ATMOSPHERIC DATA




APPENDIX

ATV PHERT NATA_DACE |
. ATMOSPHERIC DATA-DPAGE |

The following atmospheric data was gathered from a location arproximately five miles
Northeast of Aiken, South Carolina.

Barnwell, South Carclina is approximately 30 nautical miles Southeast of Aiken, South
Carolina.

The data presented is considered to be accurate and representative of conditions in
Barnwell for purposs of evaluation in reference to the dewatering tests conducted

Project Manager _:\{_Mékl{;%’ Date 1= 5-83

°F °F WET BULB GRAINS OF
DATE HICH TEMPERATURE LOW TEMPERATURE DEW POINT MOISTURE/LB.AIR

6-11-83 91.2 49,46 50 54
6-12-83 90 50 64
6-13-83 91 52 70
6-14-82
45-83
6-16-83
£-17-83
&-18-83
$-19-83
6-20-83
6-21-83
6-22-83

AVERAGE

Appendix 10.8.1




APPENDIX

ATMOSPHERIC DATA-PAGE |

The following atmospheric data was gathered from a location app

r
Northeast of Aiken, South Carolina.

Barnwell, South Carolina is approximately 30 nautical miles Sou

Carolina.

roximately five miles

theast cf Aiken, South

The data presented is considered to be accurate and representative of conditions in
Barnwell for purpose of evaluation in reference to the dewatering tests conducted.

Project Manager Date

°F °F WET BULB
HIGH TEMPERATURE LOW TCMPERATURE DEW POINT

GRAINS OF
MOISTURE/LB.AIR

100.4 . 79
102.1 . 8! 80
82
83
86
82
81

74

7-28-83
7-29-83
7-30-83
7-31-83

AVERAGE

Appendix 10.8.2

148,

157.




APPENDIX
ATMOSPHERIC DATA-PAGE 1

The following atmospheric data was gathered from a location approximately five miles
Northeast of Aiken, South Carolina.

Barnwell, South Carolina is approximately 30 nautical miles Southeast of Aiken, Sou
Carolina.

th

The data presented is considered to be accurate and representative of condit ms in
Barnwel! for purpose of evaluation in reference to the dewatering tests conducted.

Project Manager Date

°F °F WET BULB GRAINS OF
HIGH TEMPERATURE LOW TEMPERATURE DEW POINT MOISTURE/LB.AIR

93.15 60.54 72 121.9
.45 63,39 75 132.5
67.62 79 151.

71.19 80

71.46 79

70.95 81

76.63 81

70.57 80

70.57 79

67.52 77

67.57 78

69.72 59

75

77

Appendix 10.8.3




APPENDIX
ATMOSPHERIC DATA-PAGH

The following atmospheric data was gathered from a location approximately five miles
Northeast of Aiken, South Carolina.

S¢

}
SOU LI

Barnwell, South Carolina is a-nroximately 30 nautical miles Southeast of Aiken,
Carolina.

The data presented is considere” to be accurate and representative of conditions in
Barnwell for purpose of evaluation in reference to the dewatering tests conducted.

Project Manager ?A&v—sﬁjj*“/ Date /R-5—83

/

°F °F WET BULB GRAINS OF
HIGH TEMPERATURE LOW TEMPERATIRE DEW POINT MOISTURE/LB.AIR

91.42 68 77 141.4
94.61 77 141.2
93.48 79 152,
92.48 80

94.46 o 80

95.96 ] 75

74 .44 72

71.03

78.81

80.97

88.3

88.39

87.75

81.99

81.

Appendix 10.8.4




APPENDIX

‘ ATMOSPHERIC DATA-PAGE |

The following atmosgheric data was gathered from a location approximately five miles
Northeast of .iken, South Carolina.

Barnwell, South Carolina is approximately 30 nautical miles Southeast of Aiken, Sout
Carolina.

The data presented is considered to be accurate and representative of conditions in
Barnwell for purpose of evaluation in reference to the dewatering tests conducted.

Project Manager 7,4,.‘///_3:/&«/ Date P L3 g3

°F °F WET BULB GRAINS OF
DATE HIGCH TEMPERATURE LOW TEMPERATURE DEW POINT - MOISTURE/LB.AIR

10-26-83 67.67 37.13 52 57.98
10-27-83 64.39 33.75 45 44 .84
10-28-83 70.76 33.14 53.34
529-83 76.31 41.63 63.5

Tw.30-83 61.78 53.11 49.27
10-31-83 67.95 50,72 61.31

AVERACE 68 42 55

ypendix 10.8.5




APPENDIX
ATMOSPHERIC DATA-PAGE |

The following atmospheric data was gathered from a location approximately five mi)
Northeast of Aiken, South Carolina.

Barnwell, South Carolina is approximately 30 nautical miles Southeast of Aiken,
Carolina.

The data presented is considered to be accurate and representative of conditions in

14

Barnwell for purpose of evaluation in reference to the dewatering tests conducted.

Project Manager Date

°F °F WET BULB GRAINS OF
HIGH TEMPERATURE LOW TEMPERATURE DEW POINT - MOISTURE/LB.AIR

4+ €S

70. 42.13 60 77.72
69. e b 57 71.717
74, 38.83 +95
67. 46,96 .45

11-5-83 . 30.57

11-6-83 2. 30.59

11-7-83

11-8-83

AVERAGE

Appendix 10.8.6
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APPENDIX 10.9

HYDROSTATIC TESTING




REVISIONS

DESCRIPTION APPROVED

e—
ra. -nrhn ] T" f‘[“\,/
-

o S ' ~i

COPY NO._\. 2>

CRSI SAYETY REVIEW

THIS INFORMATION IS CONSIDERED PROPRIETARY AND IS NOT TO BE RELEASED
OR COPIED WITHOUT WRITTEN PERMISSION OF CHEM-NUCLEAR SYSTEMS, INC.

REVISION STATUS

REV,

SHEETY

REV,

PREPARED

O Lt 2

CHECKED
} : HYDROSTATIC TEST PROCEDURE FOR THE
.‘ FIELD EQUIIMENT MAINTENANCE SHOP

CHEM — NUCLEAR SYSTEMS, INC.

GINEER

A<t-.., 1 I‘

QUALITY'

| tlzf'zﬂé:‘”} i J
‘”“OV(? - CONTRACT NO, DOCUMENT KO

S20-0P-016

\3}?1//?1/«, g 1ix 10.9 1




1.0
2.0
3.0

4.0

SCOPE
REFERENCES

DETAILED INSTRUCTIONS

DOCUMENTATION

FIGURE 1

TABELE OF CONTENTS

S20-0P-016

Appendix 10.9.2




Purpost-

The purpose of this instruction is to insure the hydrostatic
testing of hoses and piping systems are performed in a safe and
satisfactory manner.

Applicability

This instruction is applicable to the hydrostatic testing of all
hoses and piping systems manufactured and assembled in the Field
Equipment Maintenance Shop.

REFERENCES

2.1 CN-AD-003, Procedure For Document Preparation

DETAILED INSTRUCTIONS

3.1 Prerequisites

Hydrostatic test equipment is located in a space desig-
nated by the Shop Supervisor/Manager.

3.1.2 All gauges used on test equipment have valid calibration
stickers and certification papers.

3.2 Precautions

CAUTION: HOSES AND OTHER PRESSURE RETAINING COMPONENTS MAY BE
PRESSURIZED DURING DISASSEMBLY. FACE SHIELDS AND APPRO-
PRIATE PROTECTIVE CLOTHING SHALL BE WORN DURING DISASSEM-
BLY OF THIS BQUIPMENT.

All personnel using hydro test equipment shall be quali-
fied by the Shop Supervisor on correct use and shall
have a valid copy of this instruction available.

The item to be tested will be placed in a position to
avoid injury to personnel and equipnment in case of a
camponent rupture during the test.

All personnel who operate the hydro test equipment shall
wear either satety glasses, goggle or face shields and
shall remain in back of the test equipment during
testing.

During testing, pressure changes should be made in 50

h 2
psig increments. The average pressure change should rot
exceed 10 psig per second.

DOCUMENT

S20-0P-016 , 3
. " /

CNSQ 1002/8-78




Hyvdrostatic Testing

3.3.1 Install a high point bleed-off valve on the equipment to
be tested.

Elevate the bleed-off valve. This will allow venting of
the air in the component during the initial filling.

Connect *he equipment to the hydro tester and connect
the air supply to test equipment.

Check to insure the bleed-cff valve (B-1) on the hydro
tester is closed.

Open water supply valve on the hydro tester to allow
water flow.

Open the air valve (SA-1) slowly to increzse water flow
until flow is observed out of the bleed valve. Continue

venting until al) air is forced out, then close the vent
valve.

Operate the test equipment and raise the camporient pres-
sure to the required test pressure.

CAUTION: THE OFERATOR SHALL OBSYRVE THE LIMITS OF SEC-
TION 3.%Z.4 ABOVE.

Close the air supply valve Sé-1.

Inspect the test piece carefully for eny visible leaks.
Hold test pressure for a full 30 minutes.

NOTE: IF HYDROSTATIC PRESSURE CANNOT BE MAINI" NED,
LOCATE THE SOURCE OF THE LEAK. BLEED THE PRE.GURE
OFF USING SECTION 3.3.10 BELOW, REPAIR THE LEAK
AND RETEST STARTING WITH SECTION 3.3.1 ABOVE.

When test is completed, open bleed-off wvalve (B-1) on

hydro tester to release pressure. Renowve test plece
from tester.

3.3.11 Open bleed-off valve on the test piece to remove water.

4.0 DOCUMENTAT ION

4.1 Once the test is complete all results must be entered in the
Hyaro Test Log Book on Form No. MMS-11 (See .itached sheet).

The serial number assigned to the test camponent shall be etched
on the item. A metal tag may be used on items where vibro-
etching is not feasible and/or desired.

S20-0P-016 4

J

CNSQ 1002/8.78
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TABLE OF CONTENTS

SCOPE
REFERENCES

REQUREMENTS

PRE-OPERATIONAL CHECKS

ACCEPTANCE CRITERIA

MARKING

POST-OPERATING PROCCEDURE

8.0 RECORDS
FIGURE 1

FIELD BQUIPMENT MAINTENANCE SHOP TEST RECORD FORM
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This procedure provides guidance for the initial comparison and
re-acceptance of pressure gauges and switches using the Poruable
Live Pressure Tester, Model 3112 manufactured by King Nutronics.

Applicability

This procedure may be used for mechanical and/or mechanical
electrical instruments carrying gas or liquid.

REFERENCES
2.1 Quality Assurance Program, QA-AD-001
2.2 ASME Code Section V

REQUIREMENTS

3.1 Gauges requiring comparison shall be rechecked every 12 months or
sooner if accuracy is in dcubt.

Reference gauges shall be calibrated semi-annually by an outsid
{nstrument shop. Calibration certification shall be traceable to
National Bureau Of Standards

Gauges shall be tested by a qualified operator to maximun system
design pressure and/or maximun gauge design pressure, whichever
is less. :

Gauge camparison may be acconplished either installed or bench
tested.

A Gavge Comparison Record Form shall be maintained for each gauge
tested and shall have a signature verifying that the test has
been campleted.

PRE-OPERATIONAL CHECKS

4.1 Place the portable pressure tester on a stable level surface.

4.2 Depress relief value core on tester case to equalize internal
pressure and open case lid. .

Check unit to ensure internal nitrogen bottle has adequate pres-
sure to accomplish the desired test. If supply pressure is low,
charge tester as described below.

4.3.1.. fLha.zing Portahle Live Pressure Tester Cylinder

4.3.1.1 Connect test hose to tester fill port cow~
ling, connect opposite end of test hose 10
external nitrogen supply source.

DOCUMENT

S20-0P-017 3 »
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Open vent valve and close pressure control
valve,

Cpen supply cylinder shut off wvalve and
charge tester internal cylinder to 2250 psig
as indicated on the supply pressure gauge.

When cylinder is fully charged, bleed off
pressure from test hose assembly. Disconnect
assembly from fill port coupling and external
nitrogen supply source.

4.4 Gauge Comparison

CAUTION: HOSEZ AND OTHER PRESSURE RETAINING OOMPONENTS MAY BE
PRESSURIZED DURING DISASSEMBLY. FACE SHIELDS AND AFPRO-
PRIATE PROTECTIVE CLOTHING SHALJ. BE WORN DURING DISASSEM-
BLY OF THIS BQUIPMENT.

Close vent pressure control valves.

Connect test hose to Test port opening, connect opposite
end to item being tested.

If pressure switch is to be tested, connect electrical
test leads between output terminals of the pressure
switch and electrical test plugs on tester.

Gradually open pressure control valve and very slowly
approach the test point while observing appropriate
master gauge.

NOTE: THE TESTER IS DESI'ED TO PROTECT THE LOW RANGE
GAUGE SO THAT NO DAMAGE WILL OCCUR WHEN IT GOES TO
FULL SCALE.

Cluse pressure control valve vhen test point has been
reached. If desired pressure is exceeded, open vent
contrcl valve to bleed off pressure as necessary. Allow
time at each st point for gas temperature to stabilize
before taiing pressure reading.

4.4.6 If pressure switch is being tested, neon indicator lamp
will extinquish when pressure switch activates.

4.4.7 Repeat Steps 4.4.4 and 4.4.5 as necessary for higher
test pressures.

N(J]:; THE GAUGE BEING CALIBRATED MUST BE WITHIN hd 10%
> ¥ "OF THE MASTER GAUGE.

L3
-

To check test points in a descending order, reduce pres-
sure by slightly opening the vent control valve, and

very slowly bleeding off pressure until the desired test
point is reached.

DOCUMENT

§20-0P-017
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7.0

8.0

4.4.9 After campletion of tests, close pressure control valve
and open vent valve to reduce pressure in the tester
circuit to zero.

ACCEPTANCE CRITERIA

5.1 If the gewge being calibrated reads greater than + 10% of the
master gauge within the normal operating band or at zero, the
gauge is not acceptable and shall not be used.

MARKING

6.1 If gauge is within + 10% of master gauze at 1/2 test gressure in
the normal operating band or at zero, proceec &S follows:

6.1.1 Fill out gauge acceptance sticker with:
6.1.1.1 Calibration Date
6.1.1.2 Date Due for Re-Calibration
6:1.1.3 Signature of Personnel Performing Calibration
6.1.1.4 QA Inspectors Initial
Ensure gauge serial number is vibro etched on gauge.
Place calibration sticker on an exposed portion of the
gauwge if possible. On enclosed gauges, place cali-
bration sticker on the panel face directly below
associated gawge.

POST-OPERATING PROCEDURE

7.1 After completion of tests, perform the following post-operating
procedures:

7.1.1 Disconnect test hose and electrical leads and stow 1n
lid of case.

7.1.2 Install dust caps on test and fill port couplings.

7.1.3 Close case 1lid and place unit in safe storage.

RECORDS

8.1 The Gauge Comparison Record Form shall be filled out and signed.

B.2 The QGawge Comparison Record Form shall be filed with the Test/
. Acceptance Records package for the unit in which the gauge 1S
installed.

SHEET
S

_—
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FIGURE 1

MASTER GAUGE MASTER CAUGE
0-100 FSIG 0-2000 PSIGC

T SAFETY T
RELIEF VENT

VALVE o

7 GAUGE 2

|
|
_4HICRO METERING
‘CUT-OUT VENT VALVE
|

MICRO METERING SATETY RUPTURE
PRESSURE VALVE pIsc. 3000 PSIG

0-3000 PSIG
SUPPLY PRESSURE
GAUCGE

' p— ] FILL PORT

CHECK VALVE

FILTER (10 MICRON)

NITROGEN CYLINDER
7.1 Std. Cu. Ft.

herc ===

ELECTRIC TEST CIRCUIT
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A
CHEM-NUCLEAR SYSTEMS, INC.
Mobile Majintenance Shop

.
HYDROSTATIC TEST REPORT FORM

. - e

3 -3
PURPOSE: This form shall be utilized whenever a hydrostatic
test that is not otherwise required on any other
form or document is required on a piece of equipment,
hose, etc. This form will be retained i, file for a
Period of one (1) year.

..---.0:.’.12’4@17%'.-----4--#

Date of Hydro: k‘ 9-3 '
(

" i .
Description of Iten‘ ‘Being Tested: \\‘]'} 1\ \D‘ '\’\\{&O\\\&

Mod - wl S Kol el ,;AIM,

Hydro Test Pres sure:

"mration of Test: Qﬂ I\:\(
‘_.._,ect; Nur:.b'er: “ l \ q

- Intended Use of item Beingﬁf&ste‘d: ngTé‘
. : ‘.. j .

i

*

—

Serial Number Assigned to Item Tested: . O*DC‘

Comments:

Name of Person Performing Test:
&
e

Form No. MMS-12

Appendix 10.9.11 o o0 of ISR

Qua) ity Assura;ace Signature:

o Bl 007 o TAME, A5 12,




1
CHEM-NUCLEAR SYSTEMS, INC.
Mobile Maintenance Shop

HYDROSTATIC TEST REPORT FORM

. T e
X %

PURPOSE: This form shall be utilized whenever a hydrostatic
test that is not otherwise required on any other
form or document is required on a Piece of equipment,
hose, etc. This form will be retained in file for a
Period of one (1) year.

LesZias Lanl:

Date of Hydro: ‘l'

Description of Item Belng Testea: }”'L'y\i 25' \'\\“{'Ql{(/
: T \
Rt U‘! SS. Kealogs ¢ ! 7

Hydro Test Pressu Te: 215 nS.¥ -
o
Duration of Test: ;50 N\lw"

vject Nu:nb;er: M

Intended Use of Item Being Tested: U\QS‘W

y -
v

.

—

—

Serial Number Assigned to Item Tested: _LL‘\\D

4 -

Comments:

/

of Person Performing Test:

Q“ality Assurance Signature: )

K’o{; No. MMS-12
.:‘:‘;..:'.l. 2

4-28-80 _
Lo APRENAix 10.9.12405 . o N A s

23 2% ,‘
WanS. e |
bl 3




R
CHEM-NUCLEAR SYSTEMS, INC.
Mobile Maintenance Shop

'

HYDROSTATIC TEST REPORT FORM

% -3
PURPOSE: This form shall be utilized whenever « hydrostatic
test that is not otherwise required on any other
form or do quipment,
hose, etec. This form wi ' file for a
Period of one (1) year.

T |
Description of Item Being Tested:

1 05¢

Hydro Test Préssure: 1 1’5 nst

Duration of Test: ;2) MIL N
Project Number: \H\_(
Intended Use of Item Being Tested: \NlS’Té/

3 -
L)

— .

N ————

Serial Number Assigned to Item Tested: 2 2aes 2N\ 1

~ -

Comments:

——
——
———
e ——

L.

Name of Person'Performing Test: M"”/@Nialsw_

o’l

% B ” 1

Q“““f-y Assurance Signature: (0\1,

‘v

- Form No. MMS-12
4-28-80

-t
. 2R LT K St

e Appendix 10.9. | 3Pak aiarre
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1
CHEM-NUCLEAR SYSTEMS, INC.
Mobile Maintenance Shop

HYDROSTATIC TEST REPORT FORM

v o e
X 3
PURPOSE: This form shall be utilized whenever a hydrostatic
test that is not otherwise required on any other
form or document {is required on a piece of equipment,
hose, etc. This fc:m will be retained in file for a
pPeriod of one (1) year.

I /2N 7Y ) X 2P VA

Date of Hydro:
. | i /
Description of Ite Being Tested: 3/'{ ¥ ')S “\[AW

I\ W] 55. (Lmo\\l Yerlol & {v/

Hydro 7Test Préssure: 0-9‘5 ‘)Si

e \
MPuration of 're_st: 30 MK Y

«vject NumSer: ‘[i'”

Intended Use of Itenm Eeing Tested: WL $1é

-

v

—

——

Serial Number Assigned to Iten Tested: 1—“1"“ 207
@ - & ‘1—\

Comments:

e ) v

Name of Person Performing Test: ﬁjwﬁjtlalsg’b)é/

Qualjey Asrurance Si e
] Signatur -

Fosm No. MMS-12
4-28-80

. Appendlx 10.9. 14 éu;-gl.&(\ﬁé’hk‘#ﬁ

e
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)
CHEM-NUCLEAR SYSTEMS, INC.
Mobile Maintenance Shop

HYDROSTATIC TEST REPORT FORM

> 3
PURPOSE: This form shall be utilized whenever a hydrostatic
test that is not otherwise required on any other
form or document is required on a piece of equipment,
This form will be ret d
pPeriod of one (1) year.

.0::'...(.1 BT,

Date of Hydro: L)T

Description of Itel'n Bein, Tested: _ 3]\& )5‘ x‘\\{{‘m‘\'\b

A -
/

X\\b\( \9! S.G.. Yempg ! !pm\ngLs z,k .
Hydro Test Préssure: 22«5 ‘SL
Puration of Test: _@ Min,

.wject Numﬁer: \\H%

Intended Use of Item Being Tested: \)QSTL

3 *

—

——

Serial Number Assigned to Item Tested: _m 2M006

Comments:

c~","'

&
4

Na~e of Person Perfox"ung Test: ﬁ %M’ Inxtzals wé

Craliey Assurance Signature:

—

Appendix 10.9,




IMAGE EVALUATION
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CHEM=-NUCLEAR SYSTEMS, INC.
Mobile Maintenance Shop

for a

-~

-
-

1

) HYDROSTATIC TEST REPORT FORM

. ‘ -3

La PURPOSE: This form shall be utilized whenever a hycrostatic

: test that is not otherwise reguired on any cther
=, form or document is reguired on a piece of equipment,
- hose, etc. This form will be retained in file

Pericd of one (1) year.

r- ﬂc’.f.fuM.Zf .o'.---------.'..- ............. cenccnassssneeee

' Date of Hydro: 413! 83 - . )

- ; ’ ‘ ¥ i p
} Description of Jtem Jeing Tested: \”7-, L SO "\\(AVO{((,

. Ny Wl Meld v Yuaeg e Condoar

i . ¢
Bydro Test Pressure: 1215 h(%T - .

S )\

3% ' * Duration of Test: 3_9 M\ | o

B A ¢

) Project Numker: \W\\Y

o n /

Intended Use of Item Being Tested: NQS'M

‘
!

——

+
P ?- %003 =
U
N
Serial Number Assigned to Item Tested: ¥‘1‘*®5 by
] >
Comments:
4 ..T
-

- v / .
¢ ~
Name of Person Performing Test: w‘ InitialsM o /,
¢ e
. - a

4(_9/

Quauty Assur.n:ace Signature:

orm No. MMS-12 RIS

4-28-80
Appendix 10.9.16 .oy ..o v
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) - CHEM-NUCLEAR SYSTEMS, INC.

14 Mobile Maintenance Shop
) HYDROSTATIC TEST REPORT FORM
;7"{':, PURPOSE: This form shall be utilized whenever a hydrostatic

L

e ® ‘~,
i ‘.c.n' S
4 .

. test that is not Otherwise required on any other

f form or document is reguired on a piece of equipment,
hose, etc. This form will be retained in file for a
pPeriod of one (1) year.

...;-----ﬂc.iz‘}w.z:mz---------.:

Date of Hydro: ‘(’ 1."5 YQ . ' - "
: Description of Itenl Being fested: \\)’L” * iol

A\—\\i‘\w\&, \(\‘sé w' S8 Kealy TP
| 2. Hydrp Test Pressure: J 21 5.5,
@ =

Duration of Test: QLQ M-

&‘. - £0ject Numb'erz “‘Lg

"- Intended Use of Item Being Tested: Nﬁ%’ré
Spe T
- -

5 | Serial Number Assigned to ;t?m Tested: 1“(0"('\__

u " o

* Comments:

. e ) &

——

X & ccone Y
‘ Name of Person Performing Test: M-‘—')Fi‘ials:md
' %
3
7

Quality Assurance §i gnature:

Appendix 10.9.17




$

CHEM-NUCLEAR SYSTEMS, INC.
- Mobile Maintenance Shop
hJ

W) HYDROSTATIC TEST REPORT FORM

. > ul

. y 3
. - 2>

PURPOSE: This form shall utilized whenever a hydrostatic

test that is not otherwise reguired on any other

form or document {s required on a piece of equipment,

hose, etc. This form will be retained in file for a

period of one (1) year.

Ny dslic 0% 'u'l s Xumn\¢g oo s gﬁfg,

. Bydro Test P:éssure: l’v . .
g ’ Duration of Test: 39 M{u v
(..'.; _.uject Number: L1 \ K

W Intended Use of Item Being"rcsted: yﬂ\‘b«é
:.‘;' g & . T 3' - .

B - — ;

ﬁf’"\’ Serial Number Assigned to Item Tested: 1%

L

L) B

Comments:
. dyr

4
£

'A Name of Person Performing Test:
X
P 4

E Quality Assurance Signature:

v
Nreon wo. wis-12
E : ‘-2 8-'80 t "" '.".‘.‘:‘; ’ 1‘, ’e
. - A L :\ : . ' = ."7;,';€.'-.‘ . . ’-".': n ,:. !'.- ‘-g..
‘ ":‘-:',:,. fas ?ﬁ“irw" o f.‘..;h.-b- 3ol b ws e Nd Shyy 2 ¥R ‘g ‘k'w;x u

‘o le

ﬂ:.:.&mzf.m&‘.--------:[.-'.--_------'.-- ..... i kdckiecs " e
:,, Date of Hyidro: l.l' 13 Y3 : ’ " -
“3 Description of Item Beinky Tested: ‘ I’L X 50




fick P , b
N ‘ .

a : -1 , :

. CHEM-NUCLEAR SySTEMS, INC.
(. ' ' Mobile Maintenance Shop

v

~J HYDROSTATIC TEST REPORT FORM

’ -

’ . e T,

et . 3 .
o PURPOSE: This form shall pe utilized whenever a hydrostatic
- f. test that is not otherwise required on any other
};:, form or document is required on a piece of eguipment,

hose, etc. This form will be retained in file for a
Pericd of ore (1) year.

r._....--.D::.ZQM,ZZaM'

Date of Hydro: _(p_’ 14 \Qﬁ . : 5 e

". Description of IteL 'Beinq’ Tested: ‘\[2:" .8 512 BS‘AKQ !]C/
&M _\ SS‘{\-L 0 ‘DI'L

. Bydro Test Pre.ssurez 2=Q5 *SQ .
,' Duration of Test: iﬂ.—&.\.&\
\k‘.- -jec£ Numh;er: n HQ ' ;
s . 1Intended Use of Item Being Tested: _ \WOYY

e

- v
_ ¥
B
Serial Number Assigned to Item Tested: lu‘o’)/
4 ' -
Comments:
.~ v ¥ el

—

v

Form No. MMS-12
. 4-28-80 '

-
-

Tt By s

» " . . v
‘.l’ . S i
Quility Assurance Si P 5 C
c gnature: o .
e =y




Pericd of one (1) year. . ! oy
723 797Y Y A L R, o ., P

-
CHEM-NUCLEAR SYSTEMS, INC.
Mobile Maintenance Shop

.
HYDROSTATIC TEST REPORT FORM

- »
. -

: * %

PURPOSE: This form shall be utilized whenever a hydrostatic
test that is not ectherwise required on any gther
form or document is required on a piece of equipment,
hose, etc. This form will be retained in file for a

Date of Hydro: QJ_}:S 1&3 i W . -&
;

Cescription of Item 'Being"rested: \‘JQ_L Ki@l \‘\VAVO{(L A
\'\\M U'l 3. me;’g X \ocks ‘Zlf‘é
' A, _ .

Hydro Test Pressure: ALLS .S 7. A
© \
Miration of Tc;t: 30 Q\A\u '

«vject Number: h“g

Intended Use of Item Being Tested: yk'ﬂ é

o i .
T . . | _ :1-,..
Serial Number Assigned to Item Tested: l\*O‘ 7
s -
Comments: .

B R

— : z .

Name of Person Performing Test: o’w'tialﬂm e
: s, R

Quaijey Assurance Signature: 6 ( Tt

Form No. MMS-12 . ?._‘;g':
x 10.9.20 ‘-28-30 e, “""."’;“’:3 ,:.”
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GAUGE QOMPARISON
WASTE PRUCESSING SUPPORT FACILITY

_INDICATED VALUE

TEST GAUGE
VATLUE INCREASING DECREASING
pda R o 20
4o Yo 14
b0 &0 Lo
g g Fo
LD O 03 /O 2
lAC 202, 13
/48 /Yy /S
[& 6 A4 244

| _Gauge Serial Number

Date Compared

Comparison Due Date

Destination

[’15; l,’l'g

Lo -Lor 633 /1 2-2¢0¢ 03 |

| _Test Gauge Serial Number
} _Test Gauge Calibration Due Date

2.2.55

Test Conducted Bv - - = . °

Quality Assurancz- Representative

)9? LA 7{l/€y
kCNSl\ /~

&/
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&

GAUGE COMPARISON
WASTE PROCESSING SUPPORT FACILITY

INDICATED VALUE

TEST GAUGE .
VALUE INCREASING DECREASING
20 /8. 5= _Jo.o
No %0 Y0 .o
[ro 9. 0 &0. p
g0 Fo .o S0 .0
1D prshe) /25 o
120 _IR2. N JAY. o
(4o LIS 190 .0
| Lo NV/A W

| _Gauge Serial Number

Blo- je0-2¢3 o

Date Compared

‘/J‘-‘za. 23

Comparison Due Date

C=23- %<

Destination

Elg- [ g

Test Gauge Serial Number

Blo-100- 037 Jfo -Zrep 03¢ |

| _Test Gauge Calibration Due Date 7‘ 2-813
Test Conducted Bv - =~- o - ° N
> " [CNS1
Quality Assurance Representative —
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o

GAUGE COMPARISON
WASTE PROCESSING SUPPORT FACILITY

_INDICATED VALUE
TEST GAUGE
VALUE INCREASING DECREASING

a0 RO Qd

4o 22 ! N

(e® 59 )

%0 79 g0

100 /02 203

[ Do {R3 /23
L1940 /Y3 /‘/,V

L6o 26t ° /©3

& .

| _Gauge Serial Number

B 0-/es - 270

Date Compared " fo-24- 93

Comparison Due Date do-2 & -

Destination ERnSe BB /Ef e
| _Test Gauge Serial Number L1900 -03 /B0 000 -034
| _Test Gauge Calibration Due Dat: 2-2-53

Test Conducted Bv

s |2 g 5 A/4
s "~ fCNS]
Quality Assurance Representative ~ ECNS 1;

r
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GAUGE QOMPARISON
WASTE PRUCESSING SUPFORT FACILITY

INDICATED VALUE

L Y nmpsme SO | 69 DECRERSING >
— il T S -6 5.
10 = [l won - // Jo.
'S - Jb. 23 - A Y
2c — 30.5" 20 -2). 20,
2< -~ 265 25 1=, as,
-3¢ = 3! R0 - 3l 3o

|_Gauge Serial Number

Bu- 30-030 — 2

Date Compared

L- Q4-§7

Comparison Due Date

G- Rt -84

Sy Flode B 1171 &

Destination 2
0/338 (HY
| _Test Gauge Serial Number W loe 032
Test Gauge Calibration Due Date b-9- vy 9-2-¥3
Test Conducted Bv A ﬁﬂ 2 % -A,zefb-«g:
Quality Assurancé’képresentative CNS1
5
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GAUGE COMPARISON
WASTE PRUCESSING SUPPORT FACILITY

INDICATED VALUE

Tﬂvﬁﬁm (Ho INCREASING (] (%) secaeasing €3
s - S b S
£2 =1l 1o |-1|S 1O
15" = 16 IS il 1 2 1S
20 - 21 20 - 5 1 20
- = 26 | 25 -6 .5
I\ - 31 1 30 - 3 | 30

| _Gauge Serial Number

BL 3a-9 -20-39%

b e o L/24]R3
Comparison Due Date é ! 2‘“’ !%H
Destination o Fapt.. B. 1y

Test Gauge Serial Number

| _Test Gauge Calibr::tion Due Date

.
M_ Blo-ree-037 |

9/89 | _9/2)9%

Test Conducted Bv -

L _Quality Assurance Re reseniative

(B Lh 7

(EnsT

%

8/
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GAUGE COMPARISON

WASTE PRUCESSING SUPPORT FACILITY

INDICATED VALUE

. WD) increasnc 0D |0 pEcREASING (P<)
N =~ 6 5 -L.S -1
/0 i 1o - 1]
(S “16S ] 5 -5 | 16
20 * 2L S r o, - 272 21
¢ X -2L.5 | 2LS[=92¢S! 2585
20 RS el RS

| Gauge Serial Number RL)-30- O -30-2"%
Date Compared é/zt//ﬁ%
Comparison Due Date é_’JZL/ / %L}
Destination gg */"J B. 11i1¢
| _Test Gauge Serial Number D/ 338 (H (’) B(U‘/ cu- 037
| _Test Gauge Calibration Due Date é/ﬁ’/%q q/z-j €3
Test Conducted Bv - < 7 ° 70/ é . 11:4‘,/(/
Quality Assurance Répresentative CZS]
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GAUGF QOMPARISON
WASTE PRUCESSING SUPPORT FACILITY

INDICATED VALUE

e (B s (Ps1) (W9  pecREASING (Psn)
g -6 S - £ <
> - | 6 -1 10
1S - 1€ 1S st | 5 1S
=20 +2) D _t* 31 20
s -6 S teat | De
30 -3/ 0SS [=7 0.8

BL-200-3¢,- DY

Comparison Due Date

| _Gauge Serial Number
Date Compared L!’ 2,‘-1/
C[24)

Elg  Frak8 s

Destination
| _Test Gauge Serial Number 0!33% @{"D BQ‘.'(J(')- 037
| _Test Gauge Calibration Due Date g!‘?l%q g9 / 2 1%3
Test Conducted Bv ol ol A -'/_ , ‘/'_C
Quality Assurancg Representative
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GAUGE COMPARISON
WASTE PRUCESSING SUPPORT FACILITY

INDICATED VALUE

TEST GAUGE

—

VALUE ( _HQ INCREASING (95“\ (W)  pecREASING ﬁ>
S - §.5 S b ~ e
[0 -IC.S O -1 10
[S - JS.8 S - 6.8 IS
0 -20.5 D0 [-305 | ¢
o -S.5 S leme 25
20 -8 S0 -3 | e

| _Gauge Serial Number

BL-20 030 NS

Date Compared

6/24[23

Comparison Due Date

*glzq/%q

Destination

| _Test Gauge Serial NMumver

g ;/;4 ‘ f/t/_é//’/y
0/339 O] 80 -ie0-p37
| Test Gauge Calibration Due Date é/‘?[%q g ’3 I QJQ

Test Conducted By - Ay g s

Tl 7

Quality Assurancé Representative
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GAUGE COMPARISON
WASTE PRUCESSING SUPPORT FACILITY

INDICATED VALUE

TEST GAUGE
VALUE INCREASING DECREASING
- 1€ 22
Yo 28 40
o _S& Lo
0 YA Z ¥
) 50 /0/ O
|20 [ & ) 2/
14 o A7 _JY2
6o Jé” Lo/

| _Gauge Serial Number

ll“" ©-160 - 293

Date Compared

b-2u-58

Comparison Due Date

b -2¥%-5¥

Destination

Sa=_Lrnd B. 1)) 7

| Test Gauge Serial Number

Ew - [Ov- 039 /8‘-‘- [eeo~ O3 6

| Test Gauge Calibration Due Date

9-2. ¢3

Test Conducted Bv

-~ ]/ -

RSk /.

-
Quality Assurance Representative

Rl
>
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o T—
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GAUGE COMAR 130N
WASTE PROCESSING SUPRORT FACILITY
o { 1 __INDICATED VALUE -
m\s,'r“uamwa (4% INREASING (P M5 pomeasing %)
S
< - L. - - 6.3 —
10 -5 10, - ¢ I L
il - 17, = AL & b 21
— - é“? ' . “:‘ :._G?.p.; -aa - 22
25 =27 3,.-- --—Q-): 3225 23
=) ~32.) 20 =3y " L

s

i
L

Gauge Serial Number

lht;z Compared

,[D ;&_&' 83
| Co.*p_a_v_gln Due Date L-23 -gy
Des iuation Fernk. R,
L7836} (}b» 1@s9
| _Test G.uge Serial Number £ (80 - 80 79 8w -s00 - 039
} Test (. -» Calibration Due Date b 9-¥¥ -2-33

-

| Test Co-2 2tess iy

AbgF (.

| _Qualj tv_f_ssuri;_ ce Representative

&

l i .
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GAUGE CUMPARISON
WASTE PRUCESSING SUPRORT FACILITY

INDICATED VALUE

T (") vreasmePS) [ (F9) pEcREASING \*°')
S - L. - Y 55
10 -~ ). /0. =Mo" | N5
13 -M IS.5 - /6. 1S.3°
20 -2y 205 |_ 2, 20,3~

2> =265 L 287 |ua6. | a5y

30 « 2. 2.5 |- 2.5 30.y

| _Gauge Serial Number

Bw-3p - 0-33 - aty”

Date Compared fo= 23-%2
Comparison Due Date Q _23-Py¢
Destination f2r.t. 8.
93v3 (#§) [ps7)
Test Gauge Serial Number [6A~ [oféq BW- jpe-037
Test Gauge Calibration Due Date g 3 W 1 9-a-83

Test Conducted Bv

2 ELih].

-

..Quality Assurance Representative

@
2

e
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GAUGE COMPARISON
WASTE PRUCESSING SUPPORT FACILITY

. INDICATED VALUE
TEST GAUG . i
VALUE (HS) INCREASIM,(Q3 ' (H;) DECREASING (Ds )
— - -— e -
b 50 ) “_S o 3 - J‘ )’ D
o —Jo. K~ 10, - ;s ke,
1S - Jb. /S, wity | & 4 )85 .y
23 == 20, S |rass | a5y
3 o, 7 ) 29. 5 ~ 3 25 3
| _Gauge Serial Number Bw- 30- 0-30 - 2b6
Dete Compared b-23-%3
Comparison Due Date b- 23. 9%
Destination cenl R,
3e) g s
| _Test Gauge Serial Number B/EA 565 | 8o jov- 037
| _Test Gauge Calibration Due Date i&" 1 -«v ] ?-Ji;
Test Conducted By . %- 4 - B Lk /]
= v, < CNSI;
L Quality Assurance Representative 12
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GAUGE COMPARISON
WASTE PRUCESSING SUPPORT FACILITY

' __INDICATED VALUE _
TESVT ALSAEUGE R (¥s1) (rs) uecnmsxm(?sl)
s . bR W
10 =)oy L - 24 /.
< -7, e - 6.5
) 22 2/ -2, 21y
as. -27.5 27. +29. 27
3. -22.5 32 %25 | 32,
|
|
x !
|
|
|_Gauge Serial Number Bw- 30~ ¢— 33~ 267
Dete Compared - 2389
Comparison Due Date b-238Y4
Destination Ferte R
B3 @9’ ‘ﬁ*)
| _Test Gauge Serial Number 1Gn - %0707 \ Be- rvv- 937
Test Gauge Calibration Due Date b-9- 8% 2-2-5§3
Test Conducted Bv G. 3 (La %
Quality Assurancé R;presentative ‘fEE
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i _

GAUGE COMPARISON
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