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METRIC FONVERSION CHART

INTO METRIC
If you know: Multiply by: To get:
B Length
inches l 2.54 centimeters
feet l 30.48 centimeters
Mass
nAanmA _ f)- AR __‘_"'.1""_-““
Power
Btu per second 1.054 kilowatt
Pressure
pounds ber square inch 6895 Pascal (Pa)
Temperature
Fahrenheit Subtract 32 then Celsius
multiply by (5/9)
Volume
gallons 3.785 liters
OUT OF METRIC
Length
centimeters 0.3937 inches
meters 3.28 feet
Mass
Kilogram 2.2 pound
Power
kilowatt 0.949 Btu per second
Pressure
Pascal (Pa) 1.45 x 10°° pounds per square inch
Temperature
Celsius Multiply by (9/5%) Fahrenheit
then add 32
Volume
liters - 0.264 gallons
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C-018H LIQUID EFFLUENT RETENTION FACILITY FILTRATION TEST PLAN

1.0 INTRODUCTION

Past operation of chemical processing facilities at the Hanford Site
allowed large quantities of water that contained low levels of radionuclides
to be discharged to shallow sediments below the ground surface. The favorable
adsorption and filtration characteristics of these sandy sediments permitted
most of the radionuclides to be retained in a sediment column above the water
table. 1In 1988, the U.S. Department of Energy (DOE) implemented a policy that
now requires wastewater treatment to minimize of radioactive and hazardous
waste discharge (DOE 1988). Several projects have been initiated to provide
facilities for treatment of major wastewater streams to remove radioactive and
hazardous components from the wastewater.

The- Effluent Treatment Facility (ETF) will provide for the treatment and
disposal of the 242-A Evaporator process condensate (PC). The functional
design criteria for this project are presented in WHC-SD-C018-FDC-001
(Flyckt 1990). The feed to the ETF will come from the 242-A Evaporator PC.
The 242-A Evaporator will start before operation of the ETF, with the PC being
stored in the Liquid Effluent Retention Facility (LERF) until the ETF becomes
operational. As the ETF becomes operational, the 242-A Evaporator PC will
cease being stored in the LERF and will then be processed directly in the ETF
along with the PC stored backlog from the LERF.

The PC is a low-level waste as defined in DOE Order 5820.2A (DOE 1988).
In addition to radionuclides, inorganic components (e.g., ammonia, potassium,
silica, carbonate, chloride, and nitrate) have been observed in the PC. Small
amounts of organic compounds (e.g., butyl alcohol, acetone, dodecane,
tetradecane, tridecane and tributyl phosphate) are also expected to be found
in the PC.

The overall proposed treatment and disposal system is depicted in
Figure 1-1. After treatment in the ETF process, the effluent will be sent to
holding tanks for sampling and analytical verification. If the effluent meets
permit conditions, then it will be discharged to a State-approved land
disposal system.

Suspended solids will be removed by filtration. The preferred organic
destruction step is a light-mediated ultraviolet oxidation process. The
system will use hydrogen peroxide as the oxidant to promote the destruction of
the organic impurities. Activated carbon may be considered if verification
tests show additional organic treatment is required. Dissolved ammonia in the
waste will be converted to ammonium sulfate by adding sulfuric acid to achieve
a pH of 4 to 6. Most of the dissolved solids will then be removed using a
reverse osmosis (RO) unit. The rejected stream from the RO unit will be
further concentrated, preferably by using a mechanical vapor recompression

1-1




2-1

——®  Canlilsens Flow
= fstermiitestl Flow
Bectunsh
Seletios
[ 13)
este — o —_
et
Equalization Primery
laat i Filtrotion

To Alt Tresimoal ~=
s - l

Sutlnric Chemicol
acit Quidant

*. ¢

!

Evsporator Contontate

[}

Coacenirnte 9
Setigiticsnin

Evoporatos pH Adjusinent

.

.
fekle Regentcatlon
Selotions

v
)

Keidiftcatioa Yltraviolet Degassitier Secosdary | Multiple m
Oridatios Fittration| Stage ioo i
Aeverse i eai
L Bastsann Seietiee 30 Bepect Osmosis Poe
Sterie Setiee A f10 R ITE TS I I I

arg Mrdiesies

Seiforic Sedlea
Actd Wrdreiae

pH Adjestmont

I

|

Yerotication Taaks

'

Te
LSRRI
Bispossl

"1-1 24nbt4

"HBT10-7 193(0J4d 404 132YSMO|4 juswieau) pasododd

"A%Y 010-dL-HB103-0S-IOHM

¢



WHC-SD-C018H-TP-010 Rev. 1

evaporator. The dissolved solids polishing step will consist of an ion
exchange/adsorption system that will be designed to ensure that the treatment
goals are met for removal of radionuclides and dissolved solids.

It is anticipated that a cons1derab1e quantity of bacteria will begin to
grow at the LERF (greater than 10° bacteria per ml). This bacteria can cause
fouling of the filters and RO systems, which would reduce the flow and
effectiveness of the treatment plant by as much as 85 percent. Inorganic
materials, such as silica, will also cause fouling of the filters and can
reduce the flow properties and functionality of the other unit operations in
the proposed flow sheet.

In a similar type of treatment process at Savannah River Site (SRS),
ceramic ultrafilters were used to pretreat feed water with granulated
activated carbon and RO systems. The ceramic filter flowrates were unable to
maintain >15 to 80 percent of the designed flowrate because of biological and
inorganic colloidal fouling (Appendix A). More than 10 separate filtration
technologies for removing bacteria and inorganic foulants where tested by SRS
personne]. and contracted vendors. Three filter systems were selected as
technologies that could most 1ikely remove the biological and inorganic
contaminants and maintain the required flowrates with minimum secondary waste;
these included polymeric tubular ultrafiltration, polymeric backwash
filtration, and centrifugal ultrafiltration. The polymeric backwash
filtration system was chosen by Japan Gas Company for use in the ETF and will
be tested as part of the C-018H pilot plant waste water treatability testing
effort.

[f the bacterial and inorganic colloidal suspensions are not removed
during filtration, the RO membranes will foul quickly and significantly reduce
the membrane flux. Effects of bacteria on the UV oxidation systems are
unknown at this time.

1-3



WHC-SD-C018H-TP-010 Rev. 1°

This page intentionally Teft blank.

1-4




WHC-SD-CO18H-TP-010 Rev. 1
2.0 OBJECTIVE

The C-018 Liquid Effluent Retention Facility Filtration Test Plan will
document testing of the polymeric backwash filtration system at the LERF.
These tests will determine if the ETF filter design is adequate. If the tests
show that the design is adequate, the task will be complete. If the tests
show that the technology is inadequate, it may be necessary to perform further
tests to qualify other candidate filtration technologies (e.g., polymeric
tubular ultrafiltration, centrifugal ultrafiltration).

The criteria to determine the success or failure of the backwash filter
will be based on the system's ability to remove the bacteria and inorganic
contaminants from the evaporator PC. The tests are designed to qualify the
design basis of the filtration technology that will be used in the ETF.

2-1
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3.0 SCOPE

Table 3-1 contains a list of the anticipated ingredients of the LERF PC
(Flyckt 1990). The PC has been defined as a low-level waste (DOE 1988).
According to characterization data in Table 3-1, tritium is, by far, the most
abundant radionuclide in the PC. Besides the radionuclides, inorganic
components such as ammonia, potassium, silica, carbonate, chloride, and
nitrate have been observed in the PC. Small amounts of organic compounds such
as butyl alcohol, acetone, dodecane, tetradecane, tridecane and tributyl
phosphate are also present.

A commercially available filter was purchased from a vendor and modified
by Westinghouse Hanford Company (WHC) to facilitate the data collection and
secondary containment requirements. The purchased filter will be configured
as part of a skid-mounted turn-key system. The backwash filter system is
being used in existing industrial applications.

"Table 3-1. 242-A Evaporator Effluent Characterization Data.
(3 sheets)
Parameter Units? Average® 90% CI Maximum
Conductivity us 304 590
pH 1) 10.0 1.3
Total dissoived solids ppb 2,700
Aluminum ppb 1,295 1.330 4,992
Ammonium ppb 482,511 511,344 9,350,000
Barium peb 6.8 7.2 8
Boron ppb 65 97 151
Cadmium ppb S
Caicium ppb 2,600 2.800 8.300
Carbonate ppb 98,000 104,347 750.000
Chioride ppb 1.000 1,200 2.300
Chromium ppb 52 86 156
Copper ppPb 60 67 127
Fluoride ppb 874 971 12,273
iron ppb 112 131 503
Magnesium ppb 122 163 3,670
Manganese ppb S
Mercury ppb 0.3 0.31 0.69
Phosphorus ppb 1,177 1,336 8,195
Nickel ppb 14 15 17
Nitrate ppb 2,800 2,292 5.000
Potassium ppb 5,944 8,495 19.238

3-1
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Table 3-1. 242-A Evaporator Effluent Characterization Data.
(3 sheets)
Parameter Units® Average® 90% CI Maximum
Silicon ppb 15,616 24,252 985,819
Sodium ppb 3,586 4,469 51,497
Suitate ppb 2.600 2,800 13.000
Sulfide ppb 36.000 86,000 66,000
Vanadium ppb 6.3 8.7 7
Tae=i organic carbon ppb 47 N4 wam T 4,920.000
- . -

Acetone ppb 980 1,000 5.100
Benzyi alcohol ppb 13 14 18
Benzaldehyde ppb 23

2-Butoxyethanol ppb 380 400 920
-Butanol ppb 9,800 11,000 88.000
2-Butanone ppb 51 53 120
Butoxygiycol ppb 280 2%0 810
Butoxydigiycot ppb 19 44 27
Butoxytriethyleneglycol ppb 35

Butraidehyde ppb 56 62 230
Chioroform ppb 14 14 27
Caproic acid ppb 70

3,5-Dimethyipyridine epb 21 23 24
Dimethyinitrosamine ppb 57

Dodecane ppb 43 52 46
Ethoxytriethylenegiycol ppb 99 120 150
Ethyl alcohol ppb 2

Hexadecane ppb 17

Heptadecana ppb i8

Methoxydiglycol ppb 40 52 52
Maethoxytriglycol ppb 220 370 370
Methyiene chioride® ppb 120 140 180
Methyi n-propyl ketone ppb 9.3 9.7 12
Methyl n-butyl ketone ppb 13 14 79
MIBK (Hexone) ppb 11 14 68
2-Methylnonane ppb 16 17 17
Peantadecane onbh 20

Phenol " ppb 33
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Table 3-1. 242-A tvaporator Effluent Characterization Data.

(3 sheets)

Parameter Units® Average® 90% CI Max imum
2-Propanol ppb 22
Pyridine ppb 550
Tas-adgcane ppb 76 83 440
Tetrahydroturan ppb 37 39 ! 170
Tributyl phosphate ppb 3.900 4,100 21,000
1.1,1-Trichloroethane ppb 5
Tridecane ppb 70 77 350
Triglyme ppb 90
Al=ie pri 1en ~50 FE~
Bota ,- pCi/L 4,600 6,000 74,000
Strontium-30° pCl/iL 5,200 7.600 81,000
Ruthenium- 106 pCl/L 10,500 11,080 17.800
Cesium-137* pCi/L 4.400 5.400 26.000
Promethium-147 pCi/L 1.300 1,600 4,100
Uranium {gross) pCi/L 20 a3 140
Tritium pCi/L 5.600,000 6.300.000 24,000,000
Plytonium-239 pCiit 0.00037 0.00068 0.0024
Tin-113 pCi/lL 540 770 2,500
Europium-155 pCi/L 1.400 na 1,400

*Units: 4S = microsieman

SU = standard pH units

ppb = parts per biilion

pCi/L = picocunes per liter
*Because there was only 1 detsction in 34 sampies, an average was reported.
“Further data investigation found no d ion in s k Sampies reporting above detection ware blank sampies.
‘Cesium-137 and strontium-90 vaiues have been multiplied by 10 to anticipate removal of the axisting 242-A Evaporator ion exchange
system.

Legend:
% = percent
Ct = confidence interval

NA = not applicable

NOTE: Radionuclide data is presented for information only.
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4.0 DESCRIPTION OF TEST

4.1 TEST ITEMS

The backwash filter system was selected based on the work done by SRS
(Appendix A). The liquid retained in the LERF will be pumped into a pH
adjustment system, and then through the filter. Filtrate and concentrate from
the filter system will be returned to the LERF.

4.2 TEST ENVIRONMENT

A1l of the filtration tests will be performed at the LERF using the
sample riser in the northeast corner of the 200 East Area for feed to the test
system. The test system will be located on the east side of the 242-AL-43
Basin.

4.3 EQUIPMENT AND FACILITIES

4.3.1 LERF Setup

The filter test skid will be lTocated at the LERF, as shown in
Figure 4-1. Power will tie-in at the existing power panel at LERF
basin 242-AL-43. A submersible well pump will be used to pump the solution
from a 6-in. sample port to the test system. The submersible pump will have
stainless steel (SST) wetted parts and a 1/2-hp 230-VAC drive motor. In order
to prevent pump cavitation and over pressurization, a pressure bypass valve
and piping will be installed to return unused flow of filter influent to the
LERF. A1l feed and return lines to the ports will be cross-linked
polyethylene chemically resistant hose that is rated for 150 psi. The sample
port will provide the secondary containment for the pump.

The submersible pump will have an insertion/retrieval cable attached.
This will ensure. that the submersible pump can be inserted into and retrieved
from the sample riser for each test. The power cables and liquid transfer
pipes will be located out of traffic areas to prevent damage to the pipes.

The filter influent will be taken from one sample port, and the effluent
and concentrate will be discharged at a separate port. This will ensure that
the feed is a reasonable representation of the LERF water and not recycled
filtrate. Each unit in the filtration test system will be located over a
secondary containment pan. The pan will be connected to the middle sample
riser through the use of cross-linked polyethylene chemically resistant hose
that is rated for 150 psi. ATl piping and equipment will be selected to avoid
corrosion of the system.

Each tank in the backwash filtration unit will be vented to an
inflatable tank. The 250-gal inflatable tank is constructed with a single
2-in. normal pipe thread (NPT) fitting for both fill and discharge. The tank
will be vented to the effiuent drain line.

4-1
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Figure 4-1.

Liquid Effluent Retention Facility Basin Layout.
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4.3.2 pH Adjustment Unit

The pH adjustment unit will be fed with liquid from the LERF. The
primary components in the pH adjustment unit are the adjustment vessel, acid
supply vessel, acid metering pump, mixers, pH probes, control instrumentation,
and the filter supply pump. The flow diagram for the pH adjustment unit is
given in Figure 4-2.

The flow to the pH adjustment tank will be controlled by monitoring the
Tevel in the tank using a continuous level indicator. An overflow will be
located on the feed side of the tank.

The adjustment vessel is made of 3/16-in. 304-L SST and will be
enclosed. A baffle is located in the center of the adjustment vessel so that
pH adjustment occurs in two chambers. The first chamber contains a mixer, a
pH probe and transmitter, liquid level transmitter, and acid addition pump.
The pH probe in the first chamber sends a signal to a controller to regulate
the acid addition pump. The second chamber contains a mixer, pH probe and
transmitter, and a discharge pump. The pH probe in the second chamber sends a
signal to the recorder so that the final pH can be recorded.

The acid metering pump is a Teflon' facet diaphragm pump. It is capable
of pumping a maximum of 10 gal/hr at 6.31 ml/stroke and 50 psi.

The acid supply vessel is made out of high-density polyethylene and will
hold a maximum of 150 gal of 50 percent sulfuric acid. A high-density
polyethylene 1id will be located on top of the vessel.

The construction materials for the pH probes are glass-filled
polyvinylidene fluoride, glass, ceramic, and Viton'. The probes will require
minimum maintenance because they will be disposible.

The filter supply pump is a SST 1-hp feed pump that is capable of
pumping 15 gal/min at a 30-ft discharge head.

The entire pH adjustment system will be located in an enclosure to
ensure secondary containment. The secondary containment will meet Washington
Administrative Code (WAC) 173-303-640 requirements and will be plumbed to
drain back to the LERF 242-AL-43 basin (WAC 173-303 1990). The enclosure will
be vented to ensure that there is no buildup of sulfuric acid fumes from the
acid supply vessel. The unit dimensions will be 8 ft, 5 in. long; 7 ft, 8 in.
wide; and 8 ft, 5 in. high. The voltage requirements will be 460 VAC, 18 amp.

4.3.3 Polymeric Backwash filter
The polymeric backwash filter can be backwashed at predetermined

intervals that are based on differential pressure across the filter membrane.
The flow diagram of the filter skid is given in Figure 4-3. The backwash

"Teflon and Viton are trademarks of E.I. du Pont de Nemours & Company.
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filter housing contains nine Prosep2 filter elements that are 1.25-in.
diameter bg 30-in. Tong. The test system will operate at 5 gpm flowrate using
a 1 gpm/ft° flux rate to accurately model the system that was chosen by Japan
Gas Company for use in the ETF. Each filter is made of polypropylene with a
8-um absolute pore size rating. The filter will operate at about 14 psig and
will be backflushed using filtrate pressurized to 45 psig. The specifications
to which the polymeric backwash filter was built are contained in Appendix B.

The feed pump that will pump the liquid from the equalization tank into
the filters will be a SST 1-hp filter feed pump with a capability of
5 to 10 gal/min at 30 psi. Filter backwashing will be performed using a 3-hp
SST backwash pump that will be capable of 10 gal/min at 100 psi.

The influent temperature, delta pressure across the filter, and flow
rate will be monitored electronically on a continuous basis. High- and low-
pressure interlock switches will be tied to the circulation pump to avoid
running the pump dry. The secondary containment will meet WAC 173-303-640
requirements and will be plumbed to drain to the LERF (WAC 173-303 1990). The
unit dimensions will be 13 ft, 8 in. long; 4 ft, 10 in. wide; and 8 ft, 5 in.
high. The voltage requirements will be 460 VAC, 30 amp.

4.4 DATA

Measurements for all tests shall be reported, along with estimates of
accuracy. Requirements for analytical data on process samples are discussed
in Section 7.0. Operating data that shall be monitored and recorded during
process runs include:

e Temperature - The filter influent temperature will be monitored
continuously over the test period. The temperature measurements
will have an accuracy of £1.5 percent of full scale (0 to 499 °F)
with a resolution of 1 °F.

e Total Suspended Solids (TSS) - The TSS of the influent,
concentrate, and filtrate will be measured on a daily basis during
the test period. TSS will be measured using a well-mixed sample
filtered through a weighed glass fiber filter. The filter and
residue on the filter is dried to a constant weight at 103 to
105 °C. Increase in weight of the filter represents TSS of the
volume of liquid tested (EPA 1983).

o Biological Growth - The bacteria and other biological growth of
the influent will be checked weekly during the test period.
Biological growth will be quantified based on the primary types of
growth present. The Pacific Northwest Laboratory has been
contracted to characterize the microorganisms present in the LERF
basins, and to determine if the microorganisms are able to
grow/survive in PC from the 242-A Evaporator.

2Prosep is a trademark of Pall Corporation.
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e Particle Size Analysis - The particle size of the influent and
filtrate solids will be measured daily during the test period.
Both number and volume distributions will be conducted with the
limitation of measuring particle sizes 0.5 um.

e Turbidity of Filtrate - The turbidity of the influent and filtrate
of each filter will be measured continuously during the test
period. The turbidity will be specified in nephelometric
turbidity units (NTU) on a scale from 0.1 to 200 £ 0.5 percent of
full scale with 0.1 NTU resolution.

e Filter Delta Pressure Across the Membrane - The pressure across
the membrane will be measured continuously during the test period.
The gauges and transducers will have an accuracy of 1 percent of
full scale (the full scale varies with specific application), with
a minimum resolution of 1 percent of full scale.

e [F'-—-""*gs - Flow rates of the filtrate will be monitared
- cunuinuously during the test period. The flow rate of the
concentrate for the tubular and centrifugal filter will be
monitpred continuously during the test period. The accuracy of
these meters will be +1 percent of full scale (the full scale will
vary with application), with a minimum resolution of 0.1 gal/min.

4.5 CRITERIA/CONSTRAINTS

The critical operating parameters for filtration are pressure and
temperature. The filtration equipment will be operated at a maximum 150 psig
and will be fully pressure tested before processing waste water. The
temperature can affect the performance of the polymeric filter assemblies or
membranes. The one polymer identified is polypropylene, which has a maximum
operating temperature of approximately 176 °F.

The following safety features are built into the filtration system.
Pressure switches are installed to avoid equipment failure and damage at low
and high pressure. Pressure relief valves are used as a backup safety feature
for the high pressure switch. A thermocouple monitors the system temperature
so that the operational temperature of the filter material is not exceeded.
High- and low-level switches on all staging tanks alarm to prevent tank
overfilling and as a backup to the low pressure switch to prevent running a

pump dry.

Each LERF filtration module is provided with a weather-tight enclosure
to prevent the accumulation of rainwater in the catch pan and its consequent
drainage to the LERF. These enclosures also serve as spray guards for
containment of any leak of the module equipment.

The testing system will meet State requirements for secondary
containment and corrosion compatibility (WAC 173-303 1990). A licensed
professional engineer will certify that the system meets WAC requirements
before startup. Permitting and licensing of the filtration operation will be
obtained in accordance with State and Federal regulations.

4-7
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5.0 EXPECTED RESULTS

A minimum of 97% influent recovery is expected from the system. The
filtrate is expected to have a turbidity of >1 NTU. The total solids in the
filtrate are expected to be >100 ppm. Test results will be used to determine
how biological and inorganic particulate fouling affects filter operations.
It is anticipated that the major fouling constituents will be silicates and
bacteria. The backwash filter has shown an ability to separate expected
particulates without permanently blinding the filter membrane.
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6.0 TEST PROCEDURE

The filter test system will be set up to be essentially maintenance
free. It will be operated during two separate periods, preferably during
seasonal change periods. During the first period, operation will be for
5 days to develop a good baseline. After the initial 5-day operating period,
the filter will be shut down for approximately 6 months. Operation will then
restart for 5 days to determine the effects of biological fouling. A detailed
operating procedure will be prepared and issued for each respective testing
skid.

Testing of the LERF filtration unit will be controlled by a run plan
(RP). The RP will be written by Chemical Engineering Laboratory (CEL)
personnel and approved by the CEL manager with the concurrence of the Effluent
Process Engineering manager, LERF cognizant engineer, and Quality Assurance
(QA), Safety, Environmental, and Health Physics personnel, before the start of
testing. Any deviations to the RP shall be noted in the RP by redlining and
shall have concurrence of the above-listed organizations. A punchlist will
also be completed before startup to verify that all the research, development,
and demonstration permit requirements have been satisfied.

The RP will provide detailed instructions for each test, including
operating procedures, fluid routing, sampling procedures, sampling intervals,
and data sheets. The RP will provide the necessary flexibility during actual
operation of the filtration tests; however, the RP will also ensure a
structured framework from which all work will be organized.

6.1 pH ADJUSTMENT UNIT

Before starting the pH adjustment unit, a submersible pump will be
inserted into the northern-most sample riser on the east side of LERF basin
242-AL-43. A flexible line from the submersible pump will feed into the pH
adjustment unit. The feed will enter a tank that will have two separate
compartments separated by a baffle in the middle. A mixer and pH probe will
be located in each tank compartment. The pH of the feed liquid from the LERF
basin will be monitored before entering the adjustment unit. In the first
tank compartment, the pH will be monitored and the signal will be sent to the
acid metering pump which will control the flowrate of the acid addition. The
liquid level will be monitored using a continuous liquid level detector that
will send a signal to the chart recorder.

The second compartment will be the final monitoring point for
verification of the final adjusted pH. Effluent from the adjustment tank is
then pumped at 5 gal/min total to the backwash filter unit. The pH adjustment
tank will be piped so that the effluent can be sent to the drain line going
back to the LERF. Daily inspection of the pH adjustment operation will be
made during the operation cycle to ensure that no leaks or equipment failures
have occurred.
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6.2 POLYMERIC BACKWASH FILTER

The filter will draw feed from the pH adjustment unit and return the
filtrate and concentrate to the southern-most sample port on the east side of
LERF basin 242-AL-43. A level switch will be used to control the system feed
in the influent tank. The filter will automatically be backflushed using
45 psig filtrate solution at cycles that are based on differential pressure
across the membrane. The backwash will also be returned to the LERF.

During startup, the filter will be monitored continuously and backwash
cycles will be adjusted until a relatively steady-state operation can be
achieved. Daily inspection of the filter operation will be made and recorded
during the operation cycle to ensure that no leaks or equipment failures have
occurred.

6.3 SAMPLING PROCEDURE AND DATA COLLECTION

Samples and data will be taken at regular intervals to qualify the
design basis for the backwash filtration technology that will be used in the
ETF. A list of the samples and data to be taken can be found in Section 4.4
of this test plan. The procedure requirements for sampling and for the QA
sample data can be found in Sections 7.0 and 9.0 of this test plan. It should
be noted that a detailed sampling procedure will be prepared as the equipment
design and operational procedures are made available. The operating and
sampling procedures will be completed, reviewed, and approved before
operation.

6-2
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7.0 SAMPLE AND ANALYSIS PLAN

7.1 DATA QUALITY OBJECTIVES

This sample and analysis plan (SAP) will describe how sampling and
analyses of the filtered solutions will be performed during testing to
accomplish the desired data quality objective. The data quality objective is
to collect credible characterization data that are sufficient to evaluate the
efficiency of each filtration technology being tested.

7.2 APPROACH

This SAP has been structured to obtain high-quality sampling data that
will identify the types and quantities of colloidal contaminants found in the
LERF basin that will affect the filtration system. The data will come from
the LERF filtration testing grab samples. The procedures shall comply with
the guidance provided in the Quality Assurance Project Plan (QAPP) (DOE-RL
1993). Quality-controlled and verifiable methods will be used for the
following activities:

Collecting the wastewater samples

Establishing chain-of-custody

Transporting the samples to the analytical laboratory
Analyzing the .samples

Storing the sample records.

7.3 QUALITY ASSURANCE OBJECTIVES

The QA objectives presented in this section address the test procedures
that will be implemented to achieve analytical results of known and acceptable
quality

7.3.1 Precision

Precision is a qualitative measure of the reproducibility of
measurements under a given set of conditions. Analytical precision can be
expressed either as the relative percent difference for duplicate measurements
or the relative standard deviation for three or more replicate samples. For
inorganic and miscellaneous parameters, the comparison will be between the
duplicate sample analyses. The quality objective for the relative percent
difference between the compared concentration is + 30 percent unless stated
differently in the laboratory statement-of-work. The precision measurements
will be performed at a minimum of 1 in 15 samples or 1 per batch, whichever is
more frequent.

7.3.2 Accuracy
Accuracy is a measure of the closeness of the measured value to the true

valve. The accuracy of chemical test results is estimated by "spiking" matrix

7-1



WHC-SD-CO18H-TP-010 Rev. 1

samples with known standards and establishing the average recovery. Matrix
spike measurements for inorganic parameters will be at a minimum frequency of
1 in 15 samples, or 1 per batch, whichever is more frequent. The
miscellaneous parameters (e.g., total suspended solids, particle size
analysis) will be checked using instrument standards. The target quantity
accuracy objective is * 25 percent.

7.3.3 Representativeness

Representativeness is a measure of how closely the measured results
reflect the actual concentration or distribution of the chemical compounds in
the water sampled. Representative samples must be drawn at the correct place
and time and drawn under predetermined operational conditions. The sample
Tocation and frequency is detailed in Section 7.4. The test operating
conditions for sampling are speliled out within the discussion on test
equipment in Section 4.3. Proposed documentation will establish that
procedures have been followed and sample identification and integrity ensured.
Field duplicates obtained will be used to assess field and transport
contamination and method variation. Laboratory method blanks will be run at
the minimum frequency of 5 percent or one-per-batch to assess laboratory
contamination.

7.4 SAMPLING LOCATION AND FREQUENCY

7.4.1 Sampling Locations

Samples will be collected from several Tocations within the LERF
Filtration System. The general location of sample points within the test
equipment are shown in Figure 7-1 and are described in Table 7-1. The
locations of particular interest for the characterization samples are: the
initial feed (the influent to the LERF Filtration System), sample point 1; the
pH adjusted feed to the backwash filter, sample point 2; and the filtrate from
backwash filter, sample point 3. These sample points are shown in more detail
on the pH adjustment and backwash filtration flow diagrams in Figures 4-2 and
4-3.

7.4.2 Sampling Frequency
A11 characterization sampling events will consist of drawing one sample

with appropriate duplicates (see Section 7.7). The required analyses for each
sampling event are detailed in Table 7-2.
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Table 7-1. Sample Location Description.

Sample location Process stream
1 Initial Liquid Effluent
Retention Facility Feed
2 pH-Adjusted Feed
i 3 Filtrate from Backwash Filter
Table 7-2. Sample Collection Frequency.
-gample Process i
point stream Analysis Frequency
1 Liquid Total suspended solids Daily
Effluent - - -
Retention |Biological amalysis Once per test
LFacﬂity - - : -
Particle size analysis Daily
Inductively coupled plasma Daily
2 Feed to Total suspended solids Daily
filters : : :
Biological analysis Once per test
Particle size analysis Daily
3 Backwash Total suspended solids Daily
filter : ; .
filtrate Biological analysis Once per test
Particle size analysis Daily
Inductively coupled plasma Daily

7.5 SAMPLE IDENTIFICATION

Sample labels for pilot-scale characterization samples shall be
furnished by the sampling team from the Sampling and Mobile Laboratories
(S&ML) using the Hanford Environmental Information System (HEIS). The HEIS is
a consolidated set of automated resources that effectively manage the data
gathered during the environmental monitoring and restoration of the Hanford
Site. Data stored in the HEIS are collected under several regulatory
programs. Currently these include the Comprehensive Environmental Response,
Compensation and Liability Act of 1980; the Resource Conservation and Recovery
Act of 1976; and Groundwater Surveillance at the Hanford Site for Calendar
Year 1983 (Prater 1984), managed by the Pacific Northwest Laboratory. The
HEIS numbers will be assigned to the samples by the S&ML personnel at the time
samples are drawn.
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The Tabels will require the following information to be recorded by a
member from the sampling team:

Identification of the person in charge of collecting the sample
Unique sample identification number

Date and time the sample was collected

Place the sample was collected

Analysis to be performed on the sample

Type of preservative used.

In addition, each sample bottle shall be identified with a bar code sticker
attached to the bottle by the bottle manufacturer. The bar code shall
identify the bottle lot number and individual bottle number.

7.6 SAMPLE EQUIPMENT AND PROCEDURES

A1l sampling will be performed in a manner that provides representative
measurements of the volume and concentration of colloidal contaminants in the
solutions. A1l sampling activities will be conducted in accordance with the
guidance provided in the Quality Assurance Project Plan (QAPP) (DOE-RL 1993).

The specific sample locations are shown in Figure 4-2 (i.e., pH
adjustment) and Figure 4-3 (i.e., backwashable filtration). Samples shall be
taken after purging the sample ports, by allowing a minimum of three sample
line volume exchanges. In all cases, the distance from the sample valve to
the process equipment piping is kept to a minimum. This minimizes the volume
required for sample line flushing and provides a better representative sample.
The prelabeled sample bottles will be filled directly from the sample port for
analysis, according to the requirements in the Sample Analysis Form, provided
by Hanford Analytical Services Management (HASM) for the S&ML.

There is no unique or specially designed sampling equipment used during
this testing. All that is required is commercially available certified-clean
glass or plastic sample bottles.

Preservatives required for these protocol characterization samples will
be supplied by S&ML. The container caps will be sealed to the containers with
tamper-evident tape.

The characterization samples will originate within a radiologically
controlled facility. Before releasing the samples for offsite shipment, a
portion of the samples shall be shipped to 222-S Laboratory for radiological
screening. The released samples shall be double bagged; the outer bag will be
taped with tamper-evident tape.

At the time of sampling, the sampling team will complete field logs in
accordance with the Environmental Investigations and Site Characterization
Manual, Procedure EIl 1.5, "Field Logbooks" (WHC-CM-7-7). A field logbook
containing information pertinent to the sampling shall be maintained, and the
Togbook shall be a quality-effecting record,

Sampling event documentation will be validated by S&ML and then
transferred to CEL and HASM for inclusion in their files.
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7.7 SAMPLE HANDLING AND ANALYSIS

Samples will be taken at locations and frequencies described in
Section 7.3. The characterization samples are all QA Level II, as described
in the QAPP (DOE-RL 1993). Appendix C describes the "Quality Levels" as
defined in the QAPP.

Table 7-3 identifies the specific analytes that will be characterized
and the analytical methods to be used.

The handling and preparation of samples will comply with the procedures
found in the Environmental Investigations and Site Characterization Manual.
The chain-of-custody shall comply with the Procedure EII 5.1,
"Chain-of-Custody" (WHC-CM-7-7). A chain-of-custody form will be filled out
at the time of sampling and will accompany each pilot-scale characterization
sample. A sample may consist of several containers. The chain-of-custody
will account for each container. The preparation of either a single sample or
group of samples for shipment to a laboratory shall comply with
Procedurée EII 5.11, "Sample Packaging and Shipping."

Once a characterization sample has been drawn, it must be in the -
physical control or view of the custodian and locked in an area where it
cannot be tampered with unless it has been prepared for shipping, in which
case it will be packaged with tamper-evident tape applied in accordance with
WHC-CM-7-7, Procedure EII 5.11 (WHC-CM-7-7). Samples -are described as being
in the "physical control" of the custodian when in the sight of the custodian,
in a room which will signal an alarm when entered, or when locked in a cabinet
(WHC-CM-7-7). When more than one person is involved in sampling, a sampling
task leader shall be designated, and shall be the only person that signs as
sampler. The sampling task leader will be the custodian, until the samples
are transferred to another location or group, and shall sign when releasing
the samples to the designated receiver.

The approved laboratory shall designate a sample custodian, and a
designated alternate, who will be responsible for receiving all samples. The
sample custodian or the alternate sample custodian shall sign and date all
appropriate receiving documents at the time of receipt and, at the same time,
initiate an internal chain-of-custody form using documented procedures. A
continuous chain-of-custody will be maintained from the time of sampling until
final disposition of all samples.

Table 7-3. Analyte List.

Analyte Analytical method
Aluminum CLP Metals or SW-846 Method 6010
Calcium CLP Metals or SW-846 Method 6010
Iron CLP Metals or SW-846 Method 6010
Silicon CLP Metals or SW-846 Method 6010
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A11 QA and quality control (QC) practices shall be followed in
accordance with appropriate analytical methods and with the QAPP. The
statement-of-work for completing the analysis shall require the approved
laboratories to have existing standard operating procedures, and to submit for
approval any proposed changes to procedures during the contract term. The
data reduction and reporting requirements of the characterization samples
acquired under this SAP are summarized in Section 7.8.

Testing characterization samples will be collected in commercially
available, individually certified, precleaned glass or plastic bottles. The
certification of the precleaned condition shall accompany the bottle.
Recommended container types and preservatives are provided in Table 7-4.

Table 7-4. Sample Containers.

Analyte class Container? Preservation
Biological growth 2 x 0.5 L glass None
Particle size 2 x 20 m1 glass Noi
analysis
Total suspended 2 x 20 ml glass None
solids
Metals-total 2 x 1,000 ml glass or HNO, to pH <2
recoverable polyethylene Cool, 4 °C

®HASM will provide the S&ML the specific container/sample volume
requirements on a Sample Analysis Form before the sampliing event.

7.8 INTERNAL QUALITY CONTROL SAMPLES

Analytical samples shall be subject to in-process QC measures in both
the field and laboratory. The following field QC requirements apply to
characterization sampling. These requirements are in accordance with SW-846,
Test Methods for Evaluating Solid Waste (EPA 1986). The QC field duplicate
samples shall be collected as specified:

e Retrieved from the same sampling location using the same equipment
and sampling technique

¢ Placed into two identically prepared and preserved containers

e Analyzed independently.

7.9 SAMPLING EVENT DOCUMENTATION

Each characterization sampling event regquires documentation as
established by data management tasks which include reduction, validation, and
reporting. The organizations responsible for data management tasks are
discussed in Section 10.0.
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7.9.1 Reduction

The samples will be taken and shipped to the analytical Taboratory by
the S&ML with the coordination of the HASM. The Analytical Laboratories shall
be responsible for preparing an analytical data package. The data package
shall include the information necessary to perform data validation to the
extent indicated by the minimum requirements of Validation Level A. The
analytical laboratory data package reporting requirements and content shall be
in accordance with the appropriate guidance of SW-846, Test Methods for
Evaluating Solid Waste (EPA 1986). These criteria shall be defined in work
order or procurement documentation, and shall be subject to WHC review and
approval. The data packages shall be legible and reproducible; any changes
must be made as single-line corrections in black, nonerasable ink, and must be
ijnitialed and ¢« ted. A1l Analytical Laboratory data packages shall contain
the following information:

« Sample receipt and tracking documentation, including
identification of the organization and individuals performing the
analysis, the names and signatures of the responsible analysts,
sample holding time requirements, references to applicable
chain-of-custody procedures, and the dates of sample receipt,
extraction, and analysis

e QC data as appropriate for the methods used, laboratory blank
data, and identification of any nonconformance that may have
affected the laboratory's measurements system during the analysis
time period

e The analytical results or data deliverables, including reduced
data, reduction formulas, or algorithms

e QOther supporting information, such as calibration data and raw
data shall be included in the submittal of individual data
packages.

The completed data packages shall be reviewed and approved by the
Analytical Laboratory's QA manager before submittal to the HASM.

7.9.2 Reporting

Analytical data packages shall be archived in the Environmental Data
Management Center as required in the Quality Assurance Manual,
Section QR 17.0, "Quality Assurance Records" (WHC-CM-4-2).

Documentation of the LERF filtration testing sampling events will
include a daily chain-of-custody record, as described in Section 7.6, and a
laboratory notebook. Bound notebooks will be used to record the following:

Date and time of grab sample collection
Samplers' names, affiliation, and titles
Waste type sampled (i.e., wastewater)
Sample identification numbers

Type of sample (i.e., waste, duplicate)
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Location of sampling point within the treatment process
Operating parameters used during the test run

Notation of sampling method

Physical characteristics of the samples (e.g., color)
Field observations

Problems with, or deviations from, the sampling plan.

A1l notebook entries will be made in ink. Any changes to the data will
be made by drawing a single line through the incorrect entry and writing the
corrected entry in adjacent space. Such corrections will be initialed and
dated by the responsible engineer. Each page of the notebook will be signed
and dated by the responsible technician, engineer, or scientist.



WHC-SD-CO18H-TP-010 Rev. 1

This page intentionally left blank.




WHC-SD-C018H-TP-010 Rev. 1
8.0 SAFETY & ENVIRONMENTAL

The greatest safety concern is the possible exposure of trace amounts of
radionuclides and hazardous chemicals to the workers and environment. To
minimize exposure to the workers, the test units will have secondary
containment and the pipe joints interfacing with the LERF ports and filter
skids will include secondary containment in accordance with WAC-173-303-640
(WAC 173-303 1990). Al1 test skids will be leak checked with pressurized
nitrogen gas before startup. All single-point failures that could result in
injury or exposure will be avoided in the design and construction of this test

equipment.

Individuals who will operate this equipment will receive 242-A facility-
specific training and comply with that training. A Job Hazard Analysis will
be performed in accordance with WHC-CM-5-3, Standard A-3, for each filtration
system, to ensure that all WHC juipment and procedural safety requirements
have been met and that all operational hazards have been identified and
addressed (WHC-CM-5-3). The Job Hazard Analysis document will be maintained

by the CEL.
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9.0 QUALITY ASSURANCE

A graded approach to QC will be used as established in the QAPP
(DOE-RL 1993). Operating instrument data and analytical data will be assigned
the appropriate quality level. The sampling and analysis QA requirements are
described in Section 7.4.

For the backwash filtration unit, a number of operating parameters will
be monitored during the test runs. Some of the data are considered critical
to the results of the test, and other data are not. Those parameters
considered critical will be assigned as Quality Level III (DOE-RL 1993). The
parameters considered to be significant process status indicators will be
assigned as Quality Level II. The following are Quality Level II and III
requirements for operating parameters.

¢ The data must be obtained by following an approved procedure.
e Tl dinstr nt maintenance/calil :ion st be documen' |{.

Those parameters not considered critical or significant process status
indicators will be assigned as Quality Level I. The task of recording data in
laboratory notebooks or datasheets is a Quality Level I requirement.

Documentation of instrument maintenance/calibration is not required.

9.1 INSTRUMENT/MEASURING EQUIPMENT CALIBRATION

For Quality Level II and III operating data, all instrument maintenance/
calibration must be documented and traceable. At a minimum, this
documentation must include a complete description of the maintenance/
calibration activity and results, the date maintenance/calibration was
performed, and the printed name and signature of the person(s) who performed
the activity. A secondary standard shall be used for the calibration. The
secondary standard must be traceable to a primary National Institute of
Standards and Technology standard. Documentation associated with the
calibration, including calibration certificate, will be filed and made
traceable through entry in the run logbook.

The main product of this test will be the data obtained. This data will
be collected using a variety of instruments and gauges. To ensure that the
data is correct, all instruments and gauges will be in proper working order
(i.e., calibrated and dated) before use. Table 9-1 is a list of instruments
and gauges to be used, and the calibration technique to be followed.
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Table 9-1. Liquid Effluent Retention Facility Filtration Instrument
Calibrations. '
Instrument/Gauge Calibration technique

Pressure gauge
(psig)

pH meter

Pressure transducers and gauges are calibrated by the
manufacturer; further calibration is not required for
this application.

The pH meters are calibrated in accordance with
manufacturer's instructions.

Flowmeter

The flowmeter is calibrated by passing fluid into a
measured container through the meter at flow rates over
the range of operation. The flow period is timed with a
stopwatch to verify flow r isurement accuracy. The
margin of error should not exceed 0.2 gal/min.

Nephelometer

The nephelometer that measures turbidity is calibrated
with standards provided by the manufacturer.

Temperature probe
Temperature meter

Temperature probes with the meter or data logger are
calibrated by placing the probe in boiling water and then
in freezing water. The margin of error should not exceed
2 °C. Greater accuracy is not required.

Data logging meter

The channels used are tested by applying several known
voltages or amperages (which-ever applies) over the range
of the data logger and by checking the data logger
output. The margin of error should not exceed 1 percent.

Equipment used in TSS and particle size analysis will be calibrated in
accordance with manufacturer requirements and instructions.

The characterization samples will be measured according to methods
specified in the current revision of SW-846 (EPA 1986).

It is not clear what biological contaminants will be present in the PC.
A level-of-effort support contract will be obtained with a laboratory capable

of performing biological analyses.

Quantitative tests will be specified as

the primary types of biological contamination are identified.

9.2 OPERATING INSTRUMENT DATA

The operating instrument data to be obtained for each unit (i.e., pH
adjustment and backwash filtration) are listed in Tables 9-2 and 9-3. The
bases for the quality level assignments are presented in the QAPP

(DOE-RL 1993).
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Table 9-2. Quality Level Requirements for pH Adjustment Unit
Operating Instrument Data.
Quality
Parameter Critical Accuracy Assurance Instrument Frequency
Level

pH (LERF No + 0.2 unit II Glass Quarterly

feed) electrode

pH (1st No + 0.2 unit II Glass Quarterly

chamber) electrode -

pH (2nd Yes + 0.2 unit I Glass Quarterly

chamber) electrode

Liquid Level No t 1 percent II Liquid  Quarterly
lTevel
transmitter

Table 9-3. Quality Level Requirements for the Liquid
Effluent Retention Facility Filtration Unit
Operating Instrument Data.
Quality
Parameter Critical Accuracy Assurance Instrument Frequency
Level

Pressure Yes t 5 psig ITI Pressure Quarterly
transducer

Temperature No t2°C I J type Quarterly
thermocouple

Flow rate No + 10 percent II Flowmeter Quarterly
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10.0 ORGANIZATION AND FUNCTION RESPONSIBILITIES

The CEL has primary responsibility for preparing test or work plans,
writing work orders, preparing designs, ordering all necessary parts and
equipment, and ensuring that the test assembly is installed and operated
properly and safely. Proper and active communications will be maintained with
all other involved groups and functions as required (i.e., Technology, Safety,
Environmental, and QA).

Trained crafts personnel will assemble the test setup, assist in leak
checking, and verify proper operation of the equipment before initiating
testing. They will also support maintenance activities and modifications
required to the equipment.

Organizational responsibilities are summarized in Table 10-1.

.- Table 10-1. Organization Responsibilities. (3 sheets)

Organization Responsibilities

CEL Prepare test plan.

Prepare and implement run plans.

Prepare job hazard analysis.

Perform testing activities.

Provide sampling task leader (chemical engineer).

Initiate scheduling for personnel to perform sampling
as required.

Provide technical support for sampling activities.

Review sampiing data logbooks and sampling activities.

Surveil chain-of-custody activities.

Complete sample logsheets for process monitoring
samples.

Submit waste designation requests if necessary.

Perform test data interpretation.®

Prepare test reports.®

Issue letter of instruction to HASM for analytical
requirements.

10-1
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Tahls 10-1. Organization Responsibilities. (3 sheets)

Ornanization

Responsibilities

EPE

Provide pertinent ETF design operating parameters to
configure and operate pilot-scale equipment.

Approve test plan.

Approve operating procedures.

Approve test reports.

S&ML

Provide trained samolers for sampling activities.
Certif- 1 mpler 1all direct sampling and packaging
of samples obtained in LERF filtration testing.

Obtain samples.

Package samples for shipment.

Transport samples to the analytical laboratory or
shipping center.

Document sampling activities in a controlled logbook.

Initiate chain-of-custody for samples.

Complete and transmit Sample Request Forms.

Store controlled field logbooks and other sampling
information.

Provide copies of controlled field logbooks and other
sampling data information to HASM, EPE, and CEL.

Provide internal QC samples to the analytical
laboratory.

Support CEL in obtaining process monitoring samples, if
requested.

HASM

Prepare statement-of-work and select contract
laboratory.

Provide field sampling requirements to S&ML.

Transmit data packages to the EDMC. (The data packages
need to include field notebooks, sampling logbooks, and
analytical results.)

File chain-of-custody documentation received from
samples.

Environmental

Approve test plan.

Approve operating procedures.

Approve test report.
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Table 10-1. Organization Responsibilities. (3 sheets)
Organization Responsibilities
QA Approve test plan.
Approve operating procedures.
Approve test report.
Safety Approve test plan.
Approve operating procedures.
Approve test report.
Waste _APnrn\m_ taet ?1_3!_1
Treatment
Approve work packanac,
) Approve 0f .ing pro¢ f(ures.
Health Approve work packages.
Physics .
Approve operating procedures.
Provide field support.
242-A Approve work packages.
Evaporator ) )
Operations Provide field support.
Site Designate waste products.
Hazardous
Waste i _ ]
Engineering Determine waste packaging and disposal requirements.
Section

3The CEL will provide a test report that includes the test
conditions, observations, and analytical results including process
instrumentation and sample results.

Legend:
CEL = Chemical Engineering Laboratory
EDMC = Environmental Data Management Center
EPE = Effluent Processing Engineering
ETF = Effluent Treatment Facility
HASM = Hanford Analytical Services Management
LERF = Liquid Effluent Retention Facility
S&ML = Sampling and Mobile Laboratories
QC = Quality Control
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11.0 SCHEDULE

The LERF filtration testing schedule information is given in the
“Treatability Testing Section" of the "242A Evaporator/PUREX Condensate
Treatment Facility" schedule. The LERF filtration testing schedule depends on
startup of the 242A Evaporator, LERF availability, and the issuing of the
Waste Water Pilot Plant Research, Development, and Demonstration Permit

(DOE-RL 1993).
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12.0 REPORT

The final report will include, as a minimum, the following items:

1.

10.

Test description, test variations, and rationale for conditions of
all tests

Complete test results of all test runs
A11 process analytical dafa obtained during all tests

Laboratory test procedures, analytical laboratory procedures, and
QA methods used

Flowsheet of the process configurations
Flux ac 1ss the various r 1branes
Biological content measured in the waste during testing

Effects of the biological constituents on the filter technology
tested

Effects of the inorganic colloidal suspensions (if any) on the
filter technology tested

Operational parameters.
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13.0 DATA SHEETS

Laboratory Notebook WHC-N-719-1, LERF Filtration Testing, will be
maintained by the CEL, and will contain a description of the equipment,
operation, and test details. A record of system calibrations will be recorded
in Laboratory Notebook WHC-N-720-1, LERF Filtration Test - Calibration Data.

The temperature, flow, turbidity, and pressure will be recorded on data
loggers. The data on inorganic and biological studies will be transmitted to
the CEL in letters from contracted laboratories. All of the above-mentioned
records will be maintained in a project file by CEL personnel.

_1ily visual inspections will be performed in lieu of secondary
containment for leaks from the piping between the basin risers and the
filtration system (WAC 173-303 1990). A procedure and a logbook will be used
to document these inspections.
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APPENDIX A

SAVANNAH RIVER SITE TRIP REPORT - EFFLUENT
. TREATMENT FACILITY FILTRATION
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INTRODUCTION

On November 7 through November 9 of 1990, Mr. C. V. King visitad the
Westinghouse Savannah River Effluent Treatment Facility (ETF), which
has been in operation for two years. I[nformation was obtained that
will be usad in the development of the Westinghouse Hanford C-018
affluent treatmeat filtration systam which is similar to the ETF. A
lTist of Savannan River Site (SRS) and Corporate Research and
Development Centar Personnel (STC) with whom Mr. King met are listed
in Appendix A.

During the visit information was exchanged on the ETF procass
flowsheet and associatad bottle necks {see Figure 1). The installad
caramic cross flow filtration system at the front end of the process
only allows a flow of 20 to 80 percent of the design and process
requirements. The reduction in flow was a result of organic and

inorganic fouling on the filter surfaces and this problem has not been

resolved. Designed flow requirements for the ETF have never been
achieved due to poor filter system salection. Sacondary bactarial
growth in the granular activated carbon, jon exchange and reverse
osmosis unit ooerations also resulted in reduction of separat1on
efficiency of those operations.

A team of five engineers and scientists have been working on the
filtration fouling problem full-time for the last two years. Eight
different filtration technologies were tested using a simulant

developed by the SRS personnel. The technologies included centrifugal

mantora Qoe ang Eng ¢ Contractor tor the US Deoanment of Energy

A-3

W Westinghouse Internal
== / Hanford Company Memo
From: Chemical Engineering Laboratory 16240-90-124

Phone: 3-2967 $4-25 .

Date: November 30, 1990

Subject: SAVANNAH RIVER SITE TRIP REPORT - EFFLUENT TREATMENT FACILITY

. FILTRATION

cc: S. A. Barker R2-07 0. E. McKeni R2-11
G. B. Becker R3-28 C. R. Miska €5-80
A. F. Crane R2-20 T. P. Moberg S4-25
0. L. Flyckt R2-20. P. M. Olson R2-20
K. M. Hodgson $4-25 K. E. Schull $4-25
D. E. Kelley R1-48 J. P. Sloughter 16-07
J. W. Kelly R3-35 R. T. Stordeur R2-20
E. J. Kosiancic Sg-81 0. S. Takesumi R3-27
A. P. Larrick R1-51 0. A. Turner _ R1-10
R. L. McCormack S6-01 L. D. Vanselow R3-27
F. N. McDonaId R2-20 J. D. Williams H4-57
CVK FileflB J. J. Wong . S4-25
Tocess Axds/-nvx—onmental compliance




TO CREEK

o

PROCESS EFFLUENT
FROM 'F & “H"
CANYONS HOLD
l TANKS
pH l
ADJUSTMENT ION REGEN.
EXCHANGE
NORTON CROSS Hg REMOVAL GRANULAR REVERSE
FLOW FILTER G173 > ACTIVATED —»
7 "‘{"’ ( ) A ARBON OSMOSIS
BACKWASH
RETENTATE
Y
“ONDENSATE l
EVAPORATOR #— TO GROUTING

RAIN WATER RETENTION BASINS
WITH BACTERIA COUNT IN EXCESS
OF 105/1n}

SAVANNAH RIVER EFLUENT TREATMENT FAC. ITY

BOTTOMS

(ETF)
FIGURE 1]

2 abey

0661 ‘0E JIQUIAON
Q3L IYdS " 'MW

t21-06-0%291

"A3Y 010-dL1-HBIO0J-QS-JHM

I



WHC-SD-C018H-TP-010 Rev. 1

M. J. Schliebe 16240-90-124
Page 3
Movember 30, 1990

ultrafiltration, deep bed filtration, stainless steel mesh filtration,
sintered stainless steel powder backpulse filtration, backwashable
polymeric cartridge filtration, tubular polymeric ultrafilter membrane
filtration, tubular fabric.filtration, electrocoagulation pretreatment
followed by ceramic cross flow filtration, centrifugal filtration, and
ceramic cross flow filtration.

The filters that performed the best included centrifugal
ultrafiltration and tubular polymeric ultrafilter membrane. The deep
bed filter (sand filtar) and the backwashable polymeric cartridge
filter tests also showed some promise. These four filter systems have
been selectad for further testing with actual process feed. In
addition, tasts will be run on the ceramic cross flow filters by
adjusting feed and operational variables.

EFFLUENT FEED CHARACTERISTIC AND SYNTHETIC DEVELOPMENT

Two basic sourcas of waste water are treatad by the ETF. The first
sourc2 is waste water effluent from the process canyons (PUREX type
processes) and tank farms “F" and "H". The sacond source comes from
excass cooling or storm watar,

The ETF influent average composition has total solids of 83 ppm with a
pH wnich varies from ! to 13. The chemical contaminants include the
following:

« 18 ppm  NHy

. 0.031 pom Cr

. 0.14 ppm Cu

. 0.063 ppm Hg

. 0.12 ppm PD

. 1.3 oppm 1In

. 5.7 ppm Fe

. 2.7 ppm Al

. 5 ppm  Si

« 100 ppm  Tributyl Phosphate (TBP)

The simulant usad by SRS was developed by adding the chemical species
present in the ETF waste water that contributed to the inorganic
fouling. No bacteria was added to the inorganic simulant. Typical
concentrations used in the simulant were 5.7 ppm Fa (iron nitrate),
2.7 ppm Al (aluminum nitrate), 5 ppm Si (sodium silicate) and 1500 ppm
sodium nitrate. The salts were dissolved in one liter of deionized
water and the pH was adjusted to 1 using nitric acid. Forty gallons
of filtared process water were added to the dissolved salts. The pH
was adjusted to 2.7 with nitric acid prior to neutralization to pH
7.5 using NaOH. :
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A simulant with bacterial material was developed by using the above
simulant and adding 3.0x10%/ml bacteria.

EFFLUENT TREATMENT FACILITY UNIT OPERATIONS

The ETF treatment facility (Figure 1) operates using pH adjustment,
filtration to remove suspended solids, ion exchange to remove Hg,
granular activated carbon to remo organics, reverse osmosis to
concentrate the salts, ion exchange to polish the remaining metalic
iods in the waste stream, and evaporation to concentrate the solids
for grouting. The peak capacity design of the ETF is a flow of 300
gpm influent. The system was designed and built by Chas T. Main at a
total-cost of S5 million dollars. The design and build period took
four years. ..

Filtration - The pH of the £TF waste watar influent from the canyons
is adjusted to 7.5, to minimize the solubility of Fe/Al/Si, and passad
through a 40 mesh screen. The adjustad stream is introduced at 75 psi
to three parallel banks of Norton Ceramic Cross Flow Filters designed
to handle 150 gpm per bank unloaded or 100 gpm per bank with a nominal
partial loading of particulata. Each bank contiins approximately 400
square faet of filter surfacs. The filter “sticks"” are composed of
15um alpha-alumina and the flow channel surfaca is coated with 3.2um
alpha-alumina (nominal size).

[t should be noted that originally a more axtansive filtration tasting
program was planned but the budget cuts forcad curtiilment of the
testing. The Norton filtars wers selectad basad upon 2conomics. The
best flow rate achieved has been 80 gpm per filtration bank and has
been as low as 15 gpm per bank. The filters are backflushed once per
hour using approximately one minute reverse flow of the filtrate. A
10,000 gallon solution of 2% oxalic acid at 70°C is usad to claan the
filters once every 12-36 hours with a one hour cleaning solution
circulation period.

The backflush water and the cleaning solution are sant to one of the
two 20 gpm evaporators. The water to be procassed from the rain water
retention basins is_sant directly to the avaporators if the bacterial
count is above 5x10°/ml. The filtrate specifications have peen
maintained at a Silt Density Index (SOl) of 3 or less and a turbidity
of less than | NTU.

Ion Exchange - The filtrate is pumped into the Rohm & Haas GT-73 resin
which adsorbs both ionic and metallic mercury. The rasins also have
an affinity for Pb, Cu and Cr™. There are three beds in parallel,
geach four feet in diameter by four foot bed depth. When filtering the
rain water retantion basin water with tne Norton filtars the resins
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became a bioreactor and plugged with large quantities of bacter1a
(10°/m1).

Granular Activated Carbon - Granular activated carbon is used next to
adsorb TBP and n-paraffin hydrocarbon, ADA dodecane and kerosene. The
carbon columns are set up in a series of two beds. Each is 10 feet in
diameter with a depth 8 feet. The carbon packing is a Duratek
Durac-210 50-100 mesh with a TBP capacity of 0.25g/g of dry carbon.

[t is set up so that the process vessel is the disposal container. At
full capacity the five columns will have to be replaced aach year
cgsting $300K per column.

Reverse Qsmosis - Reverse Osmosis is employed to remove the bulk of
the NaNOy (2,000 ppm) and radionuclides. Three trains of polyamide
thin f\lm composite, spiral wound and Filmtec membrane elements are
employed in this system. Each train has three stages designed to
handle 100 gpm with a 90% water recovery. Stage 1 consists of two
housings in parallel; stages 2 and 3 are single housings. - Each stage
contains six elements. Tha influent pH is adjusted to & before
introduction into the RO system. Occasional flux losses have been
restored by washing with a NaOH solution with a pH of 12 (more
affactive than nitric or oxalic acid). Filmtac had predictad a
decontamination factor (DF) of 45 (97.8% rejection) for new alaments.
The actual DF has been between § and 18 which has still allowed them
to meet the effluent content discharge limits. The RO retentate is
sent to the evaporators and the permeata is fed to the Ion Exchange
columns. The RO system has not been tested for 100 gpm per train yet
because of the limitation from the filtration system. [t appears, :
Howaver, that the RO systam will be able to handle the flow.

Exchange - The cation exchange system is designed to specifically
remove Cs-137. The three columns operate in a series with a spare
“merry-go-round” arrangement. Each bed is five feet in diameter with
a five foot side bed depth. The cation is Mitsibushi HPX-25 resin.
The bed is regenerated with 2 molar NaNO, solution. The regeneration
solution is sent to the evaporator. No mAJor problems have occurred
with this part of the procass.

The ion exchange effluent is sant to one of three 180,000 gallon
treated water tanks for analysis prior to discharge to the Upper Three
Runs Creek (3.5 miles away). The regeneration discharge is sent to
the evaporator.

Evaporator - Two 20 gpm Blaw-Knox forced circulation evaporators with
wire mesh entrainment separators are employed to concentrate the
filter and ion exchange backwash and RO retentate effluents. To
minimize scaling the evaporator feed is acidified to a pH of 5.5 and
the circulating loop is run at a flow of 4500 gpm such that the high
velocity scours the heat transfer surface. The bottoms have a flow of
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1 gpm. The bottoms contain about 2 wt% total solidified solids (TSS)
and 25-30 wt% total dissolved solids (T0S). The bottoms are
neutralized with NaOH and sent to tank farms until the solution can be
grouted. The overheads are routed back to the GT-73 resin influeat
solution. Because of the extra demand on the evaporator due to
failure of the filters, the evaporators are not able to meet the full
production process needs of the ETF process.

BIOLOGICAL FOULING

Affer running the process for a few months, it was determined that the
bacterial fouling was coming from the rain water retention basins.

The bacterial fouling reduced the filter flow to less than 20 gpm.
Shortly after retention basin water was fad to the system, the GT-73
resin column plugged and the granulated activated carbon column
efficiancy was reduced significantly due to bactarial fouling. The RO
DF dropped to 6 because of bacterial growth on the membranes.
Bacterial counts were takan at each point in the process. The live
and dead bacteria count was measured using the Acrodime Orange Direct
Count (AODC) method and the d2ad bacteria was measured using a
vx;bxlxt/ count with the AODC. Using the AODC technique the count was
10°/ml to 10%/ml in the pH adjustment tanks, less than 10°/m at the
filtrate side of the Narton filtars, 10 /ml in the GT-73 resin, 10 /ml
on_both sides of the granular actlvated carbon column, and less than
10°/ml in the permeate from the RO and effluent of the cation exchange
column.

The antira systam was "sanitized" after it was detarmined that
biofouling was a problem. The sanitization included chlorination of
the piping, NaOH wash of the GT-73 resin, and replacing the granular
activated carbon beds.

Performance filtration tasts w?re run using the Nor'on filters and
simulants with no bacteria, bacteria/ml, and 107 bact%rxa/ml The
tests showed that a flux loss of 50% occurred with the 10° bactaria/ml
simulant when compared to the simulant with no bacteriag A flux loss
of 10% was obsarved when comparing the simulant with 10° bactaria/ml
with the simulant having no bacteria. From these test; it was decided
that an influent with a bacteria count grzater than 10’ should be sent
to the evaporators rather than the Norton filters until an acceptable
solution to the filtration fouling problam could be found.

Addition techniques of filtering the bactaria using the Norton filters
were considered. These included using Oiatomaceous €arth (OE),
killing the bacteria before filtration, destroying the bacteria cells
using acid before filtration, destroying the bacteria cells with
ozonation and lye, and adding atuminum nitrate to the influent before
filtration.
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The technique of adding DE to the influent is a common method which
industry employs to deal with bacteria problems. [t is a proven
technology that would require a quantity of 200 ppm in the waste
stream. However, if used in this application it presents complex
problems in dealing with the secondary wastes from the filt -. The DE
backwash waste would have to be grouted. Grout will not bond to DE
due to its inert properties. This would require ten times the amount
(by volume) of grout that is normally required to grout waste
materials.

Tests were run using the inorganic simulant plus lof/ml dead bacteria.
The bacteria-spikad simulant was filtared through the Norton filter.
When compared with bacteria-free simulant tests. the flux through the
filter was 50% less.

Acid was added to the inorganic simulant with the 107/m] bacteria until
the bacteria dissalved. The resultant flux through the Norton filtars
was 50% less when compared with the bacteria free simulant. [t was
found that the filter was fouled with large organic chains from the
destroyed bacteria. The fouling material had to be removed using an
acid wash becausa of its sticky nature; the destroyed bacteria coated
the wall of the procass aquipment causing acc2lerataed reduction in
afficiancy. Similar tast using ozone-lysad bacteria were run with
slightly less flow through the filter than with the acid treatad
bactaria.

Alumxnum nitrate was added to the 1norgan1c simulant with the bacteria
(10°/m1) in order to tie the bacteria up in larger particles. The
filtration tests snowed that the flux for tha simulant was similar to
the bactaria free simulant. Over a period of a few backflush cycles,
however, the bactaria containing simulant flux dropped of by 50%.

This was due to a2xopolymer (bacterial excreate) from the bactaria
collecting on the filter surface. The exopolymer is a sticky )
substance that gives the filter a “memory" of grevious contamination.
The contaminant can be removed by soaking the filter in a two percent
oxalic acid solution at 70°C.

INORGANIC FOULING

When operating the ETF with the influent from the processing plants
the Norton filters foul as indicated by a flow decreasa from 100 gpm
to 80 gpm per filter train. The filters were analyzed for surface
contaminant content and physical properties. The analysis showed that
the contaminants were Al, Fe and Si compounds. The particle sizes
were detarmined using a filtration stack and weighing the filters
before and after. [t was determined that the particle sizes ranged
from .015gm-0.2am. The particles are colloidal and gelatinous in
nature with a "sticky” surface. At a pH of 7.3 the particles have a

A-9



WHC-SD-C018H-TP-010 Rev. 1

M. J. Schliebe 16240-90-124
Page 8
November 30, 1990

negative charge. The Norton filters have a positive charge at pH
levels belaw 9. This condition compounds the “sticky” nature of the
influent feed solution because of the opposite charge attraction.

Several bench top pretreatment techniques were tested to improved the
performance of the Norton filters. Sodium hydroxide was added to the
inorganic simulant to adjust the pH ta 7.5. This test was run through
the filter as a baseline. The temperature was increased to 40°C
resulting in an improvement of 15% flow. The next test involved
adding sodium carbonate (Na,CO,), also rasulting in a 15% improvement.
Next a test was run acidifying the feed then adding NaOH and carbonate
resulting in an improvement in flow of 1.15 to 2.0 times the original
flow. Addition of lime or phosphates had no effect on the flow rate.
A polymer flocculent (Betz) was added resulting in a reduced flow rate
of 0.4 to 0.5 times the original flow rate. Aluminum lavels were
increasad significantly by adding 100 mg/1 of aluminum nitrate and the
resulting flow increased by 1.5 to 2 times the original flow. Other
tests were run adjusting the simulant to different pH levels with no
significant increase of flow through the filters. The multiplier is
based upon a 20 hour run of the filter.

Qifferent pore sizes were testad running the inorganic simulant with
pH adjustment using NaOH (banch top scale). The comparison standard
was 0.2pm average pore size. The S micron average pore filter
operated at a flow rate multiplier of 0.3 when compared with the
standard. The 1.2 micron filter operated at a multiplier of 1.8 when
compared with the standard. The multiplier is based upon a 20 hour
run of the filter.

ALTERNATE FILTRATION TESTING PROGRAM

The following tasts were run using an inorganic simulant developed by
SRS personnel.

Ceramic Ultra Cross Flow Filters - A Millipore Caramic Filter (Norton
Filter) test unit similar to the ETF filtration train was testesd to
establish a baseline for the remaining filters to be tested. The
inorganic simulant flow rate was 6 gpm. The cross filtar membrane
pressure was set at 30 psi. The filter was backflushed for three
minutes every 30 minutes of operation. The backflush pressure was set
at 80 psi. The test was run for five hours. Over the five-hour run
cycle the permeate flow rate dropped by 25% due to filter fouling. To
restore the filter to the original flow rate an acid wash using a two
percent oxalic acid solution at 70°C was required. The contact for
the Norton Filter was Burke Fahlman of Millipore, phone
1-800-225-3384.

-
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Centrifugal Ultrafilter - The centrifugal ultrafiltration unit
contained 9.6 square feet of PVDF membrane arranged in flat sheet
discs. The simulant was fed into the filtration system at SO psi and
3 gpm. The 12 inch discs were rotated at 1000 rpm. The solids were
continually removed through a center cone mechanism. Consequently,
the liquid recovery wi greater then 97% for this filtration system.
The flux rate of the permeate remained constant over the 10 hour
period, The permeate maintained a turbidity reading of less than

0.5 NTU. At the end of the test the solids on the outaer fringes of
the filter membrane were dislodged by simply stopping and restarting
the filter rotation. The vendor contact aof this filtration system was
William Greene of Aquatachnology, phone (213) 376-3241].

Deep Bed Filtration - Tha deep bed filtration tast unit consisted of a
clarifier, followed by a mixed media bed of several grades of sand and
anthracite. The feed was introducad at a flow of 13 gpm and 70 psi.
[t was found that adding a "polymer/alum" mixtura as a flocculent the
filtration procass was effactive at keeping the turbidity below ! NTU
for a period of three hours. Backwashing with 58% (by volume) of the
filtrate restored the filter to the original filtration conditions and
turbidity. The deep bed filter seem to be efficient at removing the
colloidal suspension but the liquid recovery of the filter was
extramely low causing this filtration tachnique to be less than
accaptable. The Vendor contact was Henry G. Daniels of Culligan Water
Treatment, phone (803) 355-4014.

Stainless Steel Mesh - The stainless stael mesh filter (2 micron
absoluta) was fed at 7 to 8 gpm. The 45 psi differantial pressure
rating was reached it thrae minutes of operation. The filtar was
backpulsed using 250 psi steam. The repeatability of the {iltration
times following backpulsing was not demonstrated indicating that the
high pressure backpulse was unable to ramove the solids from the
filter. The filtrate turbidity was well above | NTU. The test was
discontinued due to the aobvious failurae of the filtration systam. The
vendor contact for.this test is Seth J. Perkinson, The Perkinson Co.,
phone (704) 525-8191.

Sintered Stainless Steel Membrane - A five micron absolute sintered
stainless steel cartridge type filtar was used for this tas:t. Arter
two minutes of operation the turbidity dropped below ! NTU as result
of filter cake formation. The first cycle lasted 18 minutes ending
with an afr backwash at 40 psi. After 27 cycles in a six-=hour period
the test was discontinued. The permeata flow rate had dropped to less
than 50%. The process was discontinued because the performance of
this filter was not better than that of the Norton ceramic filters.
An acid wash would be reguired to restore the filter to the original
flow rate. The vendor contact for this test was Lawrance D. Weber of
Pall Corporation, phone (516) 671-4000.
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Backwashable Polymeric Cartridge - The backwashable polymeric
cartridge tested had an absolute micron rating of 1. The initial
filter flow rate was 0.25 gpm and the feed prassure was 40 psi. After
60 minutes the differential pressure of the filter reached 15 psi.

The filter was backwashed with air at a pressure of 40 psi. The
second cycle only lasted 1l minutes. The backflush pressure was
adjusted to 60 psi. The next cycle ended at 1S minutes. After
allowing the filter to soak overnight in water the cycle time
increased to 37 minu . for the first cyc After the fi1 . cyc it
dropped to Il minutes. The flow rate of tne filter seemed to be
intermittent between backwashes. The test ended when the filter split
during backpulsing on the 20th cycle. The filtar was able to produce
a filtrate with a Turbidity reading of less than 1. The soaking in
water event would suggest that-the filter experienced air lock after
the backpulse. Tests will be run to test a liquid backpulse rather
than an air backpulsa to avoid air lock of the filter. The filtar
split because it did not have the corract filtar ancasement, this also
could easily be corrected. The gelatinous material did not seem to
stick to the filter media as it did with the caramic and the sintered
metal filters. The vendor contact for this filtration system was
Lawrenca 0. Weber of Pall Corporation, phone (518) 671-4000.

Tubular Polymeric Ultrafilter Membrane - The l-inch diameter elements
with 17.6 ft° of surface area were made of negatively charged PVDF
membrane having a 50,000-100,000 nominal molecular weight cutoff
(NMWC). The filtrata flow rata was approximataely S gpm with a
pressure of 27.5 psi. The filtaer was cleanad by forcing sponge balls
down the tube in places of backflush techniques. The operation was
continuous even during the clean out operations with the sponge Dails.
The turbidity of the filtrate was less than 0.3 NTU. The overall flux
performance of the filter was comparable to the ceramic filter. The
advantage to this filter was continuous operation without the volumes
of backfliush fluid and cleaning solution required to support the
ceramic filters. The vendor contact for this system was Norman
Jardine of Equipment Associatas, [nc., phone (704) 522-0170.

Tubular Fabric - The tubular fabric filter was rated nominally at 1-3
microns with a faed rate of 0.75 to 10 gpm. Ouring tnis operation the
turbidity of less than ! NTU was never achieved. The filter was
cleaned using a backwash cycle. As the cycles were continued the flux
dropped off dramatically, indicating that the backwash cycles did not
clean the filters to an acceptable level., [t was found that soaking
the filter in IM nitric acid solution restored the filter to the
original flux. This technology was rejected however because the
turbidity requirements could not be met. The vendor contact for this
system was Randy McKnight of Mec-Tric Control Co., phone

(704) 376-8555.

A-12



WHC-SD-CO18H-TP-010 Rev. 1

M. J. Schliebe 16240-90-124
Page 11
November 30, 1990

Electrocoagulation Pretreatment - This system electrolytically
dissolved aluminum and iron electrodes into the solution. The extra
metals would theoretically act as a flocculent for the colloidal
materials in the ETF influent. The theory suggested that the quantity
of particles less than 0.2 micron would be significantly reduced and
the particles remaining would be more crystalline in nature and easier
to be filtered. The flocculent treatment did not decrease the number
of small particles and thus, the tast failed. This technology is
designed for solutions with greater quantity of solids than found in
the ETF influent. The vendor contact for this system was Chester
Fisher of Duratek Corp., phone (301) 290-2340.

Centrifuge - The centrifuge was operated at a flow rate of 2 gpm and
filter rotation speed of 8250 rpm (8 in. diameter disk}. The filtrate
never dropped below 3.4 NTU which does not meet the filtrate
specifications of less than 1 NTU. The centrifuge system is limitad
to removing much larger particles than are present in this waste
stream. The vendor contact for this systam was Al Goble of Separation
. Equipment Co., phone (813) &85-2085.

PLANNED STUDIES

[t has been determined that 5 diffarent filtars should be tested to
determine the necessary modification to the £TF to improve
performance. The filters to be tasted include the Norton ceramic
filter with Al addition, ultra centrifugal filtration, tubular
polymeric ultra filtration, deep bed filtration, and backwashable
polymeric cartridge rfiltration. Each filter will be purchasad at
pilot plant scale and tastad using the actual ETF influent. The test
will be run for a duration of several days rather than a few hours.
From these tests the optimal filtration system will be selected based
on economics, functionality, dependability and percent of liquid
recovery. [f 97% of liquid recovery cannot be achieved a new
avaporator will have to be added to the ETF process in order to meet
influent surge demands.

SCHEDULE

Each test will be run for a duration of two months and will be
operated in parallel with a Norton ceramic filter as a control. The
procurement of these pilot plants have alraady begun. [t {s planned
that the procurement will be complete and plants aperational by July
1991. The tests should be completed by the and of October 1991. At
this point a selection of the two best candidates would be made and
run for an additional four months. At the end of the four-month
period the best candidate will be selected and added to the revised
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ETF design. Optimization runs would continue for one year using the
selected pilot plant.

COSTS

To date an estimated one million dollars has been spent in finding a
solution to the filtration problems of the ETF. Before completion of
all the test it is estimated that an additional 0.7 millions dollars
will be spent. The estimate for the final plant upgrac : is about

27 million dollars.

CONCLUSIONS

In the original approach to designing the ETF it was assumed that the
filtration operation was straight forward. As a result funding for
the filtration tests were cut. [t has since proven to be a very
expensive cut and could 2ventually cost SRS an additional 29 million
dollars in order to meet ETF influent flow requirements. The C-018
influent stream is similar to the ETF influent stream. [t is said
that hindsight is 20/20 vision and we have the benefit of that vision
from the SRS experience.

RECOMMENDAT I ONS

[t is recommended that a filtration test program for C-018 be
developed in a manner which coordinates with the SRS experiencs. The
tests should be pilot plant sized tests that use actual LERF solution
as the influent for the filters. These test will require funding for
filter test pilot plants similar to those selected by SRS. Careful
planning of the filtration test program here at Hanford can help us
avoid the same costly mistakes that plague SRS.
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APPENDIX A

LIST OF THE INDIVIDUALS MET WITH AT SRS

NAME - REPRESENTING PHONE NUMBER

Doug Brown SRS/WMT (803) 557-1447
Cam Bryan SYS. ENG. (SRS) (803) 442-5487
H. A. Burgman STC (412) 255-2110
Gus K. Georgeton SRL (803) 725-2838
R. R. Kulkarin SRS/WMT (803) 557-8182
Dan McCabe ’ : SRL (803) 725-8395
Dave McLawghlin STC (412) 256-2138
Michael Poirier SRL (803) 725-6000
Carol B. Sherburne SRS/WMO (803) 557-8038
Jeff Siler SRL (803) 725-8379
Tom Wenck SRS/WMT (803) 557-8152
A. W. Wiggins, Jr. SRS/WMT (803) 557-8182
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The backwash filter was built in compliance with the following
specifications:

The filter membrane consists of a Prosep3 8-um absolute
polypropylene backwashable filter cartridge.

Filtrate consists of backwash solution at 45 psig minimum.
The minimum filtrate flowrate is 5 gal/min

Feed, permeate, and concentrate line connectors are constructed of
1.5-in. Schedule 80 steel NPT threaded pipe.

The filter has a 460-VAC/60-] th thase powt ipply.

The filter can be backwashed automatically at a set differential
pressure setting.

The filter is constructed with SST ball-valved sample ports at the
permeate, concentrate, and filter feed locations.

The system is skid mounted for ease of movement; the skid foot
print is 13 ft, 8 in. x 4 ft, 10 in.

The system is'capable of outside operation, in inclement weather,
with ambient temperatures ranging from 32 to 115 °F.

The system is designed to operate without overheating during
continuous operation.

The expected filter membrane life exceeds 1 yr of continuous use.

The system requires no more than a few minutes of daily operator
attention.

A1l interim tanks required for the filtration system are provided.
The system has the following capabilities:

- Removes biological growth and inorganic solids greater than
5 um absolute

- Recovers >95 percent of liquid (minimal secondary waste)

Secondary containment under the entire liquid processing system
ensures containment if leaks should occur in any of the piping,
tank, or pumping systems. The containment pan includes a drain
with 1.5-in. NPT threads. The secondary containment system is
covered to prevent entry of rain water. The secondary containment
system has the following capabilities.

- Holdings 110 percent of the largest system tank volume.

3prosep is a trademark of Pall Corporation.
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- Shuts down operation if the system begins to leak.

Electrical systems, recorders, controllers, and sensors meet
National Electrical Manufacturing Association enclosure
requirements and are readily accessible.

Sensors and overrides are provided to detect and shut down the
system if liquid feed is lost during filter operation.

Pump motors have high-temperature overrides to protect against
excessive operating heat.

The electrical system has a reset button that manually restarts
the system in the event of power loss recovery; the system remains
off when power is restored until the reset button is activated

A complete » of d ign print s i1 Tuded with the system.

A recommended operating procedure is provided by the vendor.
System components are readily accessible for service and repair.
The filter includes the following instrumentation:

- Flow meters and recorders continuously monitor and record
the flow of the filter membrane feed, concentrate, and
permeate (flow meters and recorders are selected by the
vendor).

- A vendor-selected recording system continuously measures and
records liquid pressure on the feed, filtrate, and
concentrate sides of the filter.

- In-line turbidity meters continuously monitor and record
data on both the feed and permeate side of the filter
membrane. The anticipated feed solution will have a
turbidity between 1 and 200 NTU. The turbidity meters must
be easily accessible and the readings must be adjustable to
compensate for turbidity probe fouling. Sample measured
with the turbidity meter must be representative of the
associated stream.

- A temperature measuring device continuously monitors and
records influent and permeate temperatures.
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QE::;%Y Test Objective Coﬁg?éﬁrgzgon Operating Parame}ers Analytical Measurements
1 Equipment Notebook sketch. Recorded in notebook Data to be recorded in
familiarization and and on data sheets. notebook/data sheets.
shakedown. Documentation of Det« mination of precision,
equipment maintenance/ | accuracy, representa-
instrument tiveness, comparability, and
calibrations not comp :teness (PARCC) not
required. requ -ed.
11 a. Optimization. Documented in Follow approved Sa as for Quality Level 1
b. Determination notebook, H- procedure. ab except: documentation
of treatability | drawings, vendor Maintenance/instrument | of ani ytical instrument
range. information, calibrations to be calibrations required.
c. Design data. operating documented. Ana ses to be based on
procedures, and/or SW-846 or other EPA
Test Plans. procedure as closely as
possit 2. Deviations to be
noted 1n lab notebook.
111 Delisting petition, | Same as for Same as for Quality Analyses to be SW-846 or
RCRA permitting, Quality Level 11 level 11 above. other EPA procedure (no
and WAC 173-216 above. deviations allowed). Data
permitting data. to be "validated" by the
Office of Sample Management.
Blanks, matrix spikes,
matrix spike duplicates,
surrogates (VOA), and
determination of PARCC
required.
Iv Confirmation of Same as for Same as for Quality Anal ies to be performed at

delisting and
permitting data.

Quality Level II
above.

Level II above.

CLP boratory.
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