


Attachment 1

Waste Water Pilot Plant RD & D Permit Meeting
Environmental Protection Agency Region 10
Seattle, Washington
February 6, 1992

Summary of Discussion and Commitments

Due to the late arrival of representatives from RL, WHC and SWEC (due to
fog), the meeting did not begin until 1:30 pm. Paul Stasch and Bob King of
Ecology were waited until approximately 12:30. However, Paul Stasch and Bob
King were able to discuss the schedule for the permit application with Roger
Bowman (WHC), who had driven to the meeting.

c~-edule for Completion of Permit Application
EPA has accepted RL’s schedule for completion ¢ the permit application
(refer to Attachment 4). The completed draft permit application will be
™ transmitted on April 8, 1992. The certified copy of the application will be
transmitted on April 22, 1992.

Technical Discussion

Status of NOD Response

. WHC distributed copies of the draft NOD response table (refer to
‘ Attachment 5). RL has previously transmitted it to EPA and Ecology.

Air Emissions

A document was discussed on the notification of modifications on
air emissions which was previously transmitted by RL to EPA and Ecology. |

o~y At EPA’s request, it was agreed to include inorganic-chemical analyses |
o for the wipe samples to establish background levels (Refer to Attachment
6).

Process Flow Diaqram

WHC distributed handouts of, and conducted a discussion on, the

following:

. Draft process flow diagram of the pilot plant (refer to Attachment
7).

. List of proposed critical parameters for the pilot plant, and the

proposed selection criteria for these parameters (refer to
Attachment 8).

. Table of proposed controls of these proposed critical parameters
(refer to Attachment 8).
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WHC added that the proposed air-monitoring system has been
improved so that a drum of activated charcoal will have a backup drum
with an air sampler/alarm between the two drums. Because of this
measure, RL proposed an initial test period to analyze for volatile
organics in the "B" tanker; if results are favorable, routine VOC
analyses may be eliminated.

This was followed by detailed discussion on the following issues:
. Spiking will be largely limited to selected organic parameters
found in the process condensate. There were concerns about
adverse impacts on carbon when spiking metal parameters.
. Sampling of the tanker before it is moved and unloaded.
Inspection Strateqy

WHC distributed handouts of, and conducted a discussion on, the
Waste Water Pilot Plant Inspection Strategy (refer to Attachments 9 and
10):

. Proposed inspection strategy for the pilot plant.
. Proposed list of items to be inspected on a daily basis.
. Proposed 1ist of items to be inspected on a monthly basis.

EPA suggested determining the feasibility of developing the
inspection lists into checklists for corrective action.

RL provided the attendees with a copy of page 8-4 from the Waste Water Pilot
Plant RD&D permit application (revised), which is included as Attachment 11.
Also provided to the attendees by RL was the notification of modification to
the 1706-KE Laboratory to the Washington Department of Health (A.W. Conklin)
by RL (R.D. Izatt), which is included as Attachment 12.

Next RD & D Meeting

The time and place of the next meeting will be announced.
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SCHEDULE FOR COMPLETION
WASTE WATER PILOT PLANT RD&D PERMIT APPLICATION

Projected
Date Activity
02/06/92 - Provide proposed revised text with deliverables to include:
03/20/92

= 11ding y r plans

Process tlow diagram

Operating envelope

Secondary containment

Chemical balances

Critical parameters

Loading/unloading area secondary containment

Inspection and preventive maintenance plans

LERF process flow diagram
04/08/92 - Transmit completed draft to EPA and Ecology
04/22/92 - Transmittal of certified copy to EPA and Ecology
06/16/92 - Completion of EPA review and prepare permit (8 weeks)
08/01/92 - Completion of public comment period (6 weeks)
08/01/92 - EPA responds to comments and issues permit (4 weeks)
09/01/92 - 30 day waiting period

10/01/92

Permit effective date
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WA! : WATER PILOT PLANT RESEARCH, DEVELOPMENT, AND DEMONSTRATION PERMIT APPLICATION
NOTICE-OF-DEFICIENCY RESPONSE TABLE
APRIL 1992
EPA
No. Comment /Response g0 e, Concurrence
A. DESIGN AND OPERATION OF FACILITY: SECTION 1.0: 40 CFR & 264 ilﬁé’;ﬁh. i'“ éf
Introduction: 40 CFR § 264.31 I
The implication is made that only the 242-A evaporator condensate will be treated in this waste
water treatment facility. The introduction must include all waste waters that will be treated
at this facility.
DOE-RL/WHC Response: The permit application will be modified to delete references to all waste
water streams except the 242-A Evaporator process condensate. If other waste streams are to be
treated, a description of the additional waste water streams will be added to the permit
application.
2. The waste codes in this section indicate that only F003 and F005 as well as WT02 designate the
waste. This should be clarified to apply only to the 242-A Evaporator was  stream. The
designation of the other waste streams should also be discussed in this section.
DOE-RL/WHC Response: The permit application will be modified to deleted the discussion of waste
water streams other than the 242-A Evaporator process condensate.
B. DEMONSTRATION PLAN: SECTION 2.0: 40 CFR § 270.65
1. Test Procedures/Plans: 40 CFR § 270.65

The frequency of submittal of the Test Procedures and the Test Plans/Reports should be clarified
in Section 2.1.1 and 2.1.2. These plans and reports are to be submitted to EPA and Ecology for
review. There is no schedule for detailed test plans and when they will be available for EPA
and Ecology review. The Test Reports should be submitted on a guarterly basis. The outline
provided of the test plan report must be expanded to assure that sufficient information will be
provided with these reports to at a minimum document the following:

a. Treatment efficiency achieved
b. Calculations/evaluations performed to determine the treatment efficiency

c. Sampling and analytical methods and QA/QC procedures followed for the  sting, including
identification and discussion of any deviations from the established methods.
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WASTE WATER PILOT PLANT RESEARCH, DEVELOPMENT, AND DEMONSTRATION ERMIT APPLICATION
NOTICE-OF-DEFICIENCY RESPONSE TABLE
APRIL 1992
EPA
No. Comment /Response Concurrence
d. Complete QA/QC report of all analysis, including raw data sheets. EAa 'fs
e. Copies of monitoring log/records of critical operating parameters. t:ifg ‘i5
&
f. Copies of records documenting instrument calibration.
DOE-RL/WHC Response: A statement was added to the permit application to require submittal of
quarterly reports that include test plans and reports to the EPA for review. The text of the
permit application will be modified to include the items detailed in Comment .1 a through f.
2. Treatment Technologies: 40 CFR § 270.65

Table 2-1 on Treatment Technologies should be clarified. Al1 technologies whether primary or
secondary or tertiary should be specified as treatment technologies which will e included in
this RD&D Permit. If additional technologies or testing locations, other than at the

1706-KE Building or at the LERF, are required at a later date this will require an additional
RD&D Permit or at a minimum a Class 3 permit modification to include them. °~ erefore all
technologies, testing locations, and applicable information should be included in the RD&D
permit application prior to EPA issuance. Additional technologies unless : ecifically
identified in the RD&D Permit will not be allowed to be developed or demonstrated. All
technologies identified must be addressed in Section 4.0, including at a minimum the type of
information (e.g., equipment description, critical parameters and safety features, piping and
instrumentation diagram) and level of detail provided for the technologies currently identified
in Section 4.0. If it is likely that DOE may want to include UV system(s) which incorporate
ozone into the treatment scheme, DOE needs to address this in Section 4.0, as this addition to
the treatment scheme would result in significant additional critical operail 1g parameters and
equipment.

DOE-RL/DOE Response: Because sufficient detail is not available on the secondary technologies,
the secondary technologies will be deleted from the permit application. The permit application
will include testing at the 1706-KE Building and the LERF only. The permit app ication will be
modified to include additional technologies or test locations. Text will be added to

Section 4.0 to include safety features, critical parameters, and the additiona information
requﬁsted. The inclusion of ultraviolet treatment units using an ozone process is not planned
at this time.
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WASTE WATER PILOT PLANT RESEARCH, DEVELOPMENT, AND DEMONSTRATION PEl IT APPLICATION
NOTICE-OF-DEFICIENCY RESPONSE TABLE
APRIL 1992

No. Comment /Response Concﬁséence
C. GENERAL WASTE ANALYSIS: SECTION 3.0: 40 CFR § 264 )
1. Off-site Waste: 40 CFR §§ 264.13(a)(4) and (b)(5) :

There is no mention of off-site wastes. If no off-site wastes are to be treated this should be

stated in Section 3.1.1 Description of Waste Streams.

DOE-RL/WHC Response: A statement was included in Section 3.1.1 to clarify hat no offsite waste

will be accepted at the waste water pilot plant.
2. Operating Envelope: 40 CFR § 264.13(b)(1)

Table 3-1 The Operating Envelope should address all critical parameters. ° is should address
all systems including the carbon/activated charcoal filter and the HEPA fiiter identifying the
other constituents which may utilize filter capacity. Each technology train (i.e., including
the intermediate storage tanks, test equipment, and tank trailer loading a unloading system)
should be comprehensively evaluated to identify constituents which could be present in the air
stream from these technology trains into the filters which either utilize capacity in the
carbon/activated charcoal filter or the HEPA filters, or constituents which could effectively
make apparent capacity in the filters unavailable for use (e.g., moisture, articulates).
Simply designating on page 4-5 that ambient air will be bled into the syst ahead of the
charcoal filter to prevent plugging by moisture does not adequately address the concern for
potential plugging by moisture. Specifics on the rate of introduction of bient air, expected
maximum saturation levels of ambient air, expected moisture levels from air stream from waste
processes, and calculations to interrelate this information to document that pl ging will not
occur needs to be included in the application.

The presentation of the Operating Envelope should include a discussion of all the critical
operating parameters (e.g., temperature, pressure, corrosion) and to the extent applicable, tie
these parameters back to waste physical and/or chemical properties (e.g., | , volatility, etc.)
or at a minimum if not applicable to physical and/or chemical properties to tie these parameters
back to the operating controls on Table 4-3, with an extensive discussion of basis for the
nonapplicability.

DOE-RL/WHC Response:
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WASTE WATER PILOT PLANT RESEARCH, DEVELOPMENT, AND DEMONSTRATION PERMIT APPLICATION
NOTICE-OF~-DEFICIENCY RESPONSE TABLE A
APRIL 1992

Comment /Response

02/04/92
Page 4 of 10

EPA
Concurrence

o

Analytical Methods: 40 CFR § 264.13(b)(2)

Table 3-2: Waste Analysis Plan Analytical Methods: This table should also identify the
preparation methods and extraction methods for the waste water streams that will be treated in
the waste water treatment plant.

DOE-RL/WHC Response: Table 3-2 will be modified to more clearly define the preparation and
extraction methods that will be used in waste water pilot plant analyses.

Methods to Sample Wastes: 40 CFR § 264.13(b)(3)
Tables 3-2 and 3-3 should specify the radionuclide Hanford Site "onsite" methods listed.

DOE-RL/WHC Response: A description of the Hanford Site radionuclide analysis will be included
as an appendix in the permit application. Table 3-2 and 3-3 will be modified to include the
names of the analytical methods described in the appendix. Treatment of the radioactive portion
of the waste is not within the scope of the permit application. The information is provided for

‘general knowledge.
SECTION 4.0 PROCESS INFORMATION: 40 CFR §§ 264.13(b)(6) and 270.65

Waste Characterization: 40 CFR § 264.13(b)(6)

This section must address the waste codes for the other waste streams identified in Section 1.0
Introduction.

DOE-RL/WHC Response:
Critical Parameters: 40 CFR § 270.65

a. Figures 4-1 through 4-19 should include both the range of the specific par eter being
measured (e.g., temperature, pressure, etc.) and the set point/range + ich is established
for that parameter. In addition, the pH limitation of the specific unit should be
identified (i.e., the specific 1imit which would be unsafe should be specified). The
Table 2-1 needs to be tied into this Section regarding primary and secondary technologies.

DOE-RL/WHC Response:
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EPA
Concurrence

b. Information documenting the adequacy of HEPA filter system for each technology train (i.e.,
including the intermediate storage tanks, test equipment, and tank trai :r loading and
unloading system) needs to be included in the application. The information documenting the
adequacy of the activated charcoal/carbon filtration system must be expanded to address each
technology train (i.e., including the intermediate storage tanks, test equipment, and tank
trailer loading and unloadin system) and other contaminants which may use up adsorptive
capacity as designated in comment 2, under Section C, and must include an evaluation of
worst case compound(s), with respect to adsorption efficiency (e.g., compounds with Tow
carbon/activated charcoal adsorption efficiency such as vinyl chloride, methylene chloride,
etc.) in any waste feed to be handled during the RD&D, not just the 242-A evaporator
condensate. These worst case compound(s) need to be included under the operating envelope.
A surrogate monitoring approach should be included for monitoring premature plugging of the
carbon/activated charcoal filter system (e.g., pressure across the sy: 2m).

DOE-RL/WHC Response:

c¢. Under the Critical Parameters and Safety Features subsection for techt >gies addressed
under Section 4.0, a backup to the check-valves used for preventing i1 >duction of water
into the acid feed tank and hydrogen peroxide lines should be provided.

DOE-RL/WHC Response:
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WASTE WATER PILOT PLANT RESEARCH, DEVELOPMENT, AND DEMONSTRATION PERMIT APPLICATION
NOTICE-OF-DEFICIENCY RESPONSE TABLE
APRIL 1992 P o
No Comment /Response / Co S e EPA
. P po ?: Concurrence
i;vt i i ks
E. GENERAL INSPECTION REQUIREMENTS: SECTION 5.0 40 CFR § 264.15 R &
1.  Inspection Schedule: 40 CFR § 264.15(b) h
The schedules for inspecting monitoring equipment, safety, and emergency equipment, security
devices, and operating and structural equipment that are vital to prevent, detect, correspond to
environmental or human health hazards must be included in the permit application.
DOE-RL/WHC Response:
2. Items to be Inspected: 40 CFR § 264.15(b) (1)
This section must address the specific inspections which will be conducted on each item of
operational equipment and address the maintenance, repair and replacement of equipment. The
inspection should be conducted in accordance with and specify the manufacturer's specification.
The details of the type of readout/records (e.g., strip charts) to be collected and maintained
in the onerating record for the critical parameter monitoring equipment and the frequency of
their co lection must also be provided.
DOE-RL/WHC Response:
3. Types of problems for which each item is inspected: 40 CFR § 264.15(b)(3)

a. Inspection checklists must be included in the RD&D Permit Application.
b. A Preventative Maintenance Plan should be included in the RD&D Permit Application.

c. This Operational Readiness Review must be submitted after completion to | A and Ecology to
determine if the RD&D Permit needs to be updated/changed prior to issuance.

DOE-RL /WHC Response:
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WASTE WATER PILOT PLANT RESEARCH, DEVELOPMENT, AND DEMONSTRATION PERMIT APPLICATION
NOTICE-OF-DEFICIENCY RESPONSE TABLE
APRIL 1992
No. Comment /Response . t?? Concﬁiﬁence
4. Inspection Frequency: 40 CFR § 264.15(b)(4) T It
The inspection frequency must be specified in the permit application for the inspection

checklist.

DOE-RL/WHC Response:
F. CONTINGENCY PLAN: SECTION 6.0: 40 CFR §§ 264.14(b), 264
1. Implementation of Plan: 40 CFR § 264.51

The contingency plan must stand on its own, no references to other portions of the permit
application or other documents for information may be made unless they are separately attached
to the contingency plan.

DOE-RL/WHC Response: To include all relevant emergency information, the permit application will
include as appendices the contractor's Emergency Plan, the Emergency Plan for the 1706-KE
Buildings, and the Building Emergency Plan-200 Area Tank Farms.

2. Contents of Plan: 40 CFR § 264.52

a. The specific information on the waste types, hazards, and chemicals which are present in the
Waste Water Treatment Facility 1706-KE Building and the LERF Facility 1 st be included in
the contingency plan.

b. The specific building emergency plan for the Waste Water Treatment Facility 1706-KE and the
LERF, pendix F, must be specific to waste water treatment operations, addressing the
actual waste types to be handled, specific types of emergencies which may occur (e.g.,
chemical reaction from water entering acid tanks, vessel rupture due to overpressure, etc.)
and the types of emergency equipment on hand including decontamination solutions etc.,
specific shutdown procedures, identifying personnel protection equipment needed for the
various potential waste water treatment technology demonstrations, and specific steps and
materials for clean-up of emergency equipment.

DOE-RL/WHC Response:
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WASTE WATER PILOT PLANT RESEARCH, DEVELOPMENT, AND DEMONSTRATION PERMIT APPLICATION
NOTICE-OF-DEFICIENCY RESPONSE TABLE :

APRIL 1992 P

No. Comment /Response ! 55 Concﬁséence

3. Emergency Coordinators: 40 CFR §§ 264.52(d), 264.55 e
The names as well as the phone #'s of the Waste Water Treatment Facility emergency personnel
must be included in the contingency plan. The other personnel must be i :ntified.
DOE-RL/WHC Response: The emergency coordinators, including the building emergency director, are
assigned by position. Hanford Facility policy is to include position titles and not individual
names.

4. Notification: 40 CFR § 264.56(a)
The notification authorities in Section 5.3.2 for 1706KE must be clarified. It is not clear
what the specific role of the "HWVP" 1ine management is regarding the RD&D Permit and technology
demonstration. The notification authorities, incident assessment, and facility restart
notification must include EPA Region 10.
DOE-RL/WHC Response: The text will be modified to read the "1706KE" 1ine management. A
sentence will be added to state that the Occurrence Notification Center has * e responsibility
for notifying the regulators, including the EPA Administrator, Region 10.

5. Evacuation Plan: 40 CFR § 264.52(f)

The evacuation routes from the 1706KE Building and the LERF Facility must be identified, as well
as the Tocation of the staging areas, in the contingency plan.

DOE-RL/W . Response:
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WASTE WATER PILOT PLANT RESEARCH, DEVELOPMENT, AND DEMONSTRATION PERMIT APPLICATION
NOTICE-OF-DEFICIENCY RESPONSE TABLE

APRIL 192
e
No. Comment /Response i Concﬁsﬁence
G. PERSONNEL TRAINING: SECTION 7.0: 40 CFR § 264.16 i é
1. Program Director: 40 CFR § 264.16(a)(2)
It is not clear that there is a Training Director nor that this individual is properly
qualified.
DOE-RL/ IC Response: The text will be modified to more clearly state that the waste water pilot
plant manager is responsible for training. The manager will be qualified - rough training
listed in Tables 7-1 and 7-2.
2. Training Program Contents
This section should also indicate that the courses outlined in the Building Training Plan for
waste water personnel will be completed within 6 months of assignment. In addition no
unqualified personnel will be allowed to operate - e waste water treatment facility unless
properly qualified.
DOE-RL/WHC Response: A statement incorporating the 6-month requirement and a statement that
only qualified personnel will be allowed to operate the pilot plant will be included in
Section 7.0.
H. APPENDIX C

Appendix C should include the extraction and preparatory methods which will be used. In
addition the specific sampling procedures | st also be addressed.

DOE-RL/WHC Response: A listing of preparatory and extraction methods to be used on the samples
will be included in Table 3-2. The sampling methods for waste characterization are included in
Sections 3.3.1 for tanker sampling and in Section 3.3.2 for sampling at the 242-A Evaporator and
the LERF.




WAC 246-247, RADIATION PROTECTION - AIR EMISSIONS
NOTIFICATION OF MODIFICATION FOR THE 1706-KE LABORATORY
(C-018H PILOT PLANT)

INTRODUCTION

- On September 26, 1991, in a letter, A. W. Conklin, State of Washington,
Department of Health (DOH), to E. A. Bracken, Department of Energy, Field
Office Richland (RL), guidance was provided regarding information reguired in
a notification of modification, pursuant to WAC 246-247-070, for an
"insignificant source”. (An insignificant source is defined in the letter as,
"one that could result in a committed effective dose equivalent [CEDE] of less
than 0.1 mrem dose to the maximally exposed individual [MEI] without
controls."”") This document serves as a notification, pursuant to the
September 26, 1991, guidance, for modification of the 1706-KE building to
accommodate pilot plant operations for the C-018H Waste Water Treatment
Facility. These operations will provide a CEDE of approximately 0.005 mrem/yr
to the MEI (see Section 7.0).

Waste waters have been generated as a result of operations conducted at
the Hanford Site for over 40 years. These waste waters typically contain
trace levels of radionuclides and stable chemicals. Both organic and
inorganic constituents can also be present as either suspended solids or
dissolved solids. While there is a wide variety of contamination in the waste
waters, the level of contamination is very low. (Characterization of the
constituents in Hanford Site waste water streams is provided in the stream
specific reports [WHC 1990]).

The sources, and a general description of the Hanford Site waste waters
having the potential for being tested in the C-018H Pilot Plant, include the
following:

0 Non-contact cooling waters - Water from the Columbia River is
‘ pumped to the Hanford Site and used as non-contact cooling water.
"Non-contact” means that the water routinely does not come in
contact with dangerous or mixed waste. After the water passes
through the unit, the water is monitored and released as a waste
water. This waste water could contain trace levels of
radioactivity from residual contamination in the piping system.

0 Non-contact steam condensates - Water from the Columbia River is
pumped to the Hanford Site, demineralized, and converted to steam.
This steam is used for building and process heating within the
buildings. After passing through the heat exchangers, the
condensed steam is monitored and released as a waste water. This
waste water could contain trace levels of radioactive
contamination from the piping system.

0 Process condensates - Hanford Site operations typically
concentrate waste in an evaporator before storage in the DSTs.
The process condensate is generated by the condensed overhead
vapors from the evaporation of the waste. This category of waste
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includes the 242-A Evaporator process condensate, which is the
only waste water currently determined to be a dangerous waste.

0 Laundry waste waters - The operation of the Hanford Site requires
the use of protective clothing. This protective clothing is
washed in an onsite laundry. Waste water resulting from this
laundry process typically has high levels of suspended solids and
inorganic contaminants. The waste water also contains trace
levels of organic and radioactive contamination.

0 Laboratory and chemical sewers - Most waste water discharges to
the laboratory and chemical sewers have been eliminated. The
majority of the remaining waste water typically results from
heating and ventilation systems and from svstems used to ventilate
various process ves: s. This waste wa' typically ntains
trace levels of radioactive contamination from the buiiding piping
systems.

(] Groundwater - The remediation of the Hanford Site is anticipated
to include projects designed to remove contamination from the
groundwater beneath the site and to remove contamination from the
soils above the groundwater. These remediation efforts could
require waste water pilot plant testing.

The waste waters described above have previously been discharged to
unregulated cribs, ponds, or ditches. However, in May of 1989, the U.S.
Department of Energy signed the "Hanford Federal Facility Agreement and
Consent Order", agreeing to regulation and treatment of these discharges.
Therefore, systems are being designed and will be built to treat these waste
waters along with any future waste waters resulting from remediation
activities on the Hanford Site.

One of the first treatment systems to be constructed will be the 200
Area Waste Water Treatment Facility (Project C-018H). This facility will be
designed to treat the process condensate from the 242-A Evaporator and the
Plutonium-Uranium Extraction (PUREX) Plant. However, before the treatment
system is constructed, the design of the system must be tested to verify that
the proposed treatment methods will be effective. This testing will be
performed on a small-scale and is termed ‘pilot testing’. Specifically, pilot
testing will:

o Demonstrate the technical adequacy, economic feasibility, and
performance capability of new and innovative treatment technologies

o Tailor existing treatment technologies to site-specific design needs
and operating conditions

o Improve the efficiency of treatment processes and refine performance
capabilities
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1.0 DESCRIBE THE CHEMICAL AND PHYSICAL PROCESSES RELATED TO THE EMISSION UNIT

The following discussion has been organized under treatment
technologies. Currently, the technologies to be tested in the C-018H Pilot
Plant include the following:

o pH adjustment

o Organic removal (e.g., ultraviolet 1ight mediated oxidation and
granular activated carbon)

o Inorganic removal (e.g., reverse osmosis and ion exchange)
o Secondary waste concentration (e.g., evaporation)
o Suspended solids removal (e.g., filtration).

Figure 1-1 is an overall process flow diagram for the pilot plant.

1.1 pH Adjustment

A pH adjustment step is required in many waste water treatment systems.
This step is usually required to change the waste water chemistry, to enhance
the removal or recovery of desired contaminants by downstream process
equipment, or to adjust the waste water pH to meet regulatory discharge

limits.

Adjusting the process stream pH requires an automatic system for adding
either an acidic or basic reagent in the precise amount required to change the
solution pH so the pH falls within a desired range. This is accomplished
either in batches in large feed makeup tanks or inline using two or more
relatively small tanks that are well agitated. For exampie, the pH of the
waste water from the Liquid Effluent Retention Facility (LERF) will be above
10 and must be lowered to approximately 4 to 7 before the ultraviolet
oxidation step. (The LERF will store process condensate from the 242-A
Evaporator and PUREX.) A continuous inline system will be used for adjusting
the pH of the waste water stream. The pH adjustment flow diagram is shown in

Figure 1-2.

The pH adjustment system will consist of either two or three 50-gallon
(189.3-Titer) stainless steel tanks, in series. Each tank will be covered,
vented to the building ventilation system, have a pH probe, and a mixer to
thoroughly mix the acid. The first and second tanks for a two-stage control
tank will have control instruments that will automatically adjust the feed
rate from an acid or base metering pump. The third tank and pH analyzer will
provide an "average" pH measurement, because under some circumstances, the
indicated pH in the control tanks could be fluctuating considerably. The pH
of the waste water can be raised by using a base such as caustic (sodium
hydroxide) and lowered by using an acid (sulfuric acid).
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The acid or base will be metered from a separate tank using a metering
pump. The pump and tank will be designed to be compatible with the chemical.
The concentration of sulfuric acid to be used for pH adjustment could range
from 20 percent to 98 percent. The sodium hydroxide concentration could range
from 5 percent to 50 percent. If lower concentrations of the acid or base are
used, a larger metered volume of acid or base is required, simplifying the pH
control. Usually the more dilute the waste water stream, the less acid or
base is required for pH adjustment. A typical flow rate of acid or base could
range from 0.68 to 3.4 ounces (20 to 100 milliliters) per minute for the :
5 gallons (18.9 liter) per minute waste water pilot plant.

1.2 Organic Removal

Organic compounds can be destroyed by using ultraviolet oxidation to
convert organics to carbon dioxide and water. When an oxidant, such as
hydrogen peroxide or ozone, is acted upon by ultraviolet 1ight, a hydroxyl
radical is formed that is a very reactive oxidant. This hydroxyl radical is
used to oxidize the organics. The degree of organic oxidation depends on the
residence time of the waste water in the ultraviolet reactor, the
concentration of oxidant, and the intensity of the ultraviolet light source.
The ultraviolet oxidation piping and instrumentation diagram is presented in

Figure 1-3.

The oxidation unit has a reactor volume of approximately 30 gallons (114
liters) and is equipped with six ultraviolet lamps rated for 5 kilowatts each.
The Tamps are mercury vapor lamps, and are considered high intensity. A
quartz sheath protects the lamps from the waste water solution. The six
lamps have individual switches so any number of lamps can be activated at any
one time. The reactor outlet acts as the vessel vent when filling the
equipment. Any gas generation during operation will be swept out the outlet
piping of the unit to a vented storage tank. The equipment can be operated in
a once-through mode or in a recycle mode.

1.3 Inorganic Removal

Reverse osmosis and ion exchange are the two types of inorganic removal
discussed in the following sections. Both processes will remove radionuclides
from the waste stream. Granular activated carbon requires similar equipment
to ion exchange and is, therefore, discussed with ion exchange.

1.3.1 Inorganic Removal-Reverse Osmosis

A flow schematic and piping and instrumentation diagram of the reverse
osmosis system is presented in Figure 1-4.

Reverse osmosis is a technology that employs pressure-to effect a
separation of a solute (contaminants) and a solvent (water). The pressure
applied must be great enough to overcome the natural osmotic pressure of the
solution. The solution is passed over the surface of a semi-permeable
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of carbon steel. Both tanks will be vented to the C-018H Pilot Plant
ventilation system.

2.0 DESCRIBE THE SOURCE TERM. DESCRIBE THE PHYSICAL FORM OF EACH
RADIONUCLIDE USED (OR CREATED) DURING THE PROCESS

The following characterization data (WHC 1990), Table 2-1, is specific
to effluent from the LERF. The LERF will provide the radioactively
contaminated effluent to be processed through the C-018H Pilot Plant and,
hence, the source term. '

To obtain curies per year for each radionuclide, the proposed annual
feed to the C-018H Pilot Plant of 500,000 gallons was converted to 1,892,720.6
liters and multiplied by the number of pico curies per liter. (The use of
500,000 gallons/year represents a plant specific maximum capacity and, thus, a
very conservative estimate. The actual feed from the LERF is expected to be
closer to 200,000 gallons/year.)

Table 2-1, C-018H Pilot Plant Annual Source Term (Annual Effluent Throughput)

Radionuclide (pCi/L) Ci/yr

Alpha 220,000 4.20 E-01
Beta 490,000 9.30 E-O01
Sr-90 19,000 3.60 E-02
Ru-106 280,000 5.30 E-01
Ru-106 (oxide) 0.280 5.30 E-07
Ru-103 63,000 1.19 E-01
Ru-103 (oxide) 0.063 1.19 E-07
Cs-134 0.009 1.70 E-08
Cs-137 88,000 1.67 E-O1
Pm-147 37,000 7.00 E-02
Uranium (gross) 160 3.02 E-04
H-3 68,000,000 1.29 E+02
Am-241 12,000 2.27 E-02
[-129 (elemental) 741 1.40 E-03
[-129 (methyl iodide) 39 7.38 E-05
Pu-238 2,200 4.16 E-03
Pu-241 190,000 3.60 E-01
Pu-239 19,000 3.60 E-02
Sn-113 34,000 6.43 E-02
Eu-155 1,400 2.65 E-03

3.0 PROVIDE DRAWINGS OF THE EMISSION UNIT FROM POINT OF ORIGIN OF THE SOURCE
TO EMISSION TO THE ENVIRONMENT :

There are two independent ventilation systems serving the 1706-KE
building. Figure 3-1 is a simplified one line diagram showing which
ventilation system serves which sections of the 1706-KE building. Figures 3-2
and 3-3 provide a more detailed view of the individual ventilation systems. '
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The process area, process equipment, tank trailers, and interim storage
tanks (see Figure I-1) will be vented through the ventilation system depicted
in Figure 3-2. This system has a rated capacity of 12,250 cfm. The
ventilation system includes activated charcoal/first stage HEPA filters on
individual branches of the ventilation system, followed by a coarse prefilter
to remove large particulates and High Efficiency Particulate Air (HEPA)
filters before discharge to atmosphere. (Note: This ventilation system also
services a decontamination laboratory for Hanford Facility RCRA activities,
where soil sampling equipment is cleaned. This decontamination laboratory is
independent of the pilot plant operations.)

The analytical labs (see Figure I-1) will be vented through the
ventilation system depicted in Figure 3-3. This system has a rated capacity
of 12,000 cfm. The ventilation system includes HEPA filters on the
radiological and non-radiological hoods, as shown, and final HEPA filtration
before discharge to atmosphere. No modification work is planned for this
ventilation system.

Release of volatile organics, volatile inorganics (e.g., mercury,
ammonia, arsenic), and/or volatile radionuclides to the ventilation system is
possible during transfers of the waste water. To minimize the release of
these components and to maintain the integrity of the waste water composition
to be studied, transfer points will be engineered to minimize volatilization
of the waste water. To prevent any volatilization at the filling point, a
fill tube extending to the bottom of the tanker will be used. Once the tanker
arrives at the C-018H Pilot Plant, any receiving tank will be bottom-filled to
control the release of volatile components. The first processing step planned
at the C-018H Pilot Plant will, in most cases, adjust the waste water to a pH
between 4 and 7. At this pH, most of the ammonia will be converted completely
to ammonium ion and will no longer be vulnerable to release. Other
potentially volatile inorganics will have a vapor pressure of less than
1 millimeter of mercury at the maximum operating temperatures of the waste
water pilot plant. As a result, these potentially volatile inorganics are not
considered to be vulnerable for release.

4.0 DESCRIBE THE RADIONUCLIDE CONTROL EQUIPMENT: THE EFFICIENCY OF EACH
PIECE OF RADIONUCLIDE CONTROL EQUIPMENT FOR EACH RADIONUCLIDE THAT COULD
CONTRIBUTE 10% OR MORE OF THE CEDE TO THE MEI

Carbon adsorption filters (for control of organics and elemental iodine)
and HEPA filters (for control of particulate radionuclides) comprise the
control devices used for removal of radioactivity from the C-018H Pilot Plant
ventilation system. - '

In Section 7.0, it will be shown that tritium is the only radionuclide
with the potential to contribute 10% or more of the CEDE to the MEI. It is
understood that tritium is not controlled by HEPA filtration; therefore, no
decontamination factor (DF) is claimed for the HEPAs in relationship to
control of tritium. Similarly, no DF for control of tritium is claimed for
the carbon adsorbers, though in reality carbon adsorption will provide an as
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6.0 DESCRIBE THE MONITORING EQUIPMENT. DESCRIBE THE MINIMUM DETECTABLE
CONCENTRATION FOR EACH RADIONUCLIDE THAT COULD CONTRIBUTE 10% OR MORE OF

THE CEDE TO THE MEI

As shown in Section 7.0, tritium is the only radionuclide that could
contribute 10% or more of the CEDE to the MEI from the C-018H Pilqt Plant.
Also as shown in Section 7.0, the total projected dose from tritium emitted by
the C-018H Pilot Plant will be approximately 0.004 mrem/yr. Because this dose
is far below the defined "insignificant” level, there are no plans to incur
the expense required to install a tritium monitoring system in the C-018H
Pilot Plant. The following discussion describes the monitoring equipment that
will be used in the pilot plant. This type of monitoring system is standard
on the Hanford Site for facilities not having the capacity to provide
0.1 mrem/yr CEDE to the MEI, as defined in 40 CFR 61.

Stack effluent radionuclide content for both stacks at the C-018H Pilot
Plant will be monitored with a particulate record sampler. The sample points
in both stacks are located at the centerline of the duct. A 1/2 inch nozzle
will withdraw a sample at a nominal flow rate of 1 cfm. The sampling train
consists of a Gelman 47mm record sampler filter, a Dwyer rotameter, and a Gast
air pump. The record sampler filter will be collected monthly and analyzed
for total alpha and beta/gamma activity.

7.0 PROVIDE A PROJECTED DOSE TO THE MEI USING AN APPROVED CODE OR METHOD

The projected offsite dose to the MEI provided by the C-018H Pilot Plant
was determined by applying dose factors derived from the EPA approved code,
CAP 88 (Rhoads, 1991) as set forth in Table 7-1, to the expected annual
emissions for each radionuclide, as set forth in Table 5-1.

(Note: It was assumed the 100-K location should have the same wind data
and receptor locations as 100-N due to the shape of the Columbia
River and Hanford Site boundary.)

(Note: Attached as Appendices A and B are the input and output files,
respectively, for the GENII dose modeling that was performed for
the convenience of DOH personnel. The results of the GENII
modeling confirm the CAP 88 modeling results.)
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FaddnaRadARAARA## 4444444 Program GENII Input File ####d##d##d## 8 Jul 88 #7#d
Title: Emissions from C-018H Pilot Plant Treatment Facility

\GENIT\NOC.IN Created on 12-18-199]1 at 07:30
F Near-field scenario? (Far-field) NEAR-FIELD: narrowly-focused
F Population dose? (Individual) release, single site
F Acute release? (Chronic) FAR-FIELD: wide-scale release,
Maximum Individual data set used multiple sites
Complete Complete
TRANSPORT OPTIONS============ Section EXPOSURE PATHWAY OPTIONS===== Section
T Air Transport 1 T Finite plume, external 5
F Surface Water Transport 2 F Infinite plume, external 5
F Biotic Transport (near-field) 3,4 T Ground, external 5
F Waste Form Degradation (near) 3,4 F Recreation, external 5
T Inhalation uptake 5,6
REPORT OPTIONS======a=z=========a===== [ [Drinking water ingestion 7,8
T Report AEDE only F Aquatic foods ingestion 7,8
F  Report by radionuclide T Terrestrial foods ingestion 7,9
T [ ort by 1 iure pat’ 1y T Animal product ingestion 7,10
F Debug report on screen T Inadvertent soil ingestion

INVENTORY ###dd##assaissntdiintuddnisnidiasinsanasanndnganaddndandnaniannnnss

4 Inventory input activity units: (1-pCi 2-uCi 3-mCi 4-Ci 5-Bq)
0 Surface soil source units (1- m2 2- m3 3- kg)
Equilibrium question goes here

-------- ----Release Terms------|----------Basic Concentrations---------
Use when| transport selected near-field scenario, optionally
Release Surface Buried Surface Deep Ground Surface
Radio- |Air Water Waste |[Air Soil Soil Water Water
nuclide |/yr /yr /m3 /m3 /unit  /m3 /L /L
H3 1.3E+02

SR90 3.6E-05

Y 90 3.6E-05

RU103 1.2€-04

RH103M 1.2E-04

RUl06 5.3E-04

SN113 6.4E-05

INI13M  6.4E-05

I 129 7.5E-05

CS134 1.7E-11

CS137 1.7E-04

PM147 7.0E-05

EU155 2.7E-06

U 238 3.0E-07

TH234 3.0E-07

PA234 4.8E-10

PU238 4.2E-06

PU239 3.6E-05

PU241 3.6E-04

AM241 2.3E-05









===aTERRESTRIAL FOOD INGESTION==s=ss=zas=azzsa==z=====

USE GROW  --IRRIGATION--
? FOOD TIME S RATE TIME
T/F TYPE da * in/yr mo/yr
T LEAF V 90.00 0 0.0 0.0
T ROOT V90.00 0 0.0 0.0
T FRUIT %0.00 0 0.0 0.0
T GRAIN 90.00 0 0.0 0.0

====ANIMAL PRODUCTION CONSUMPTION======xz==zm=z==x=====SECTION 10=

---HUMAN---- TOTAL

USE CONSUMPTINN  PRQD-
? FOOD RATE HOL_JP UCTION
T/F TYPE kg/yr da kg/yr
T  BEEF 80.0 15.0 0.00
POULTR 18.0 1.0 0.00
MILK 270.0 1.0 0.00
EGG 30.0 1.0 0.00
BEEF
MILK

DRINK
WATFR
Col...\M
FRACT.

B L

s e ce e - -

YIELD
kg/m2

- -

PROD-  --CONSUMPTION--
UCTION HOLDUP  RATE
kg/yr  da kg/yr
0.0E+00 1.0 30.0
0.0E+00 5.0  220.0
0.0E+00 5.0  330.0
0.0E+00 180.0 80.0

STORED FEED

-TIRRIGATION- -
S RATE TIME
* in/yr mo/yr
0 0.0 0.00
0 0.0 0.00
0 0.0 0.00
0 0.0 0.00
FRESH FORAGE
0 0.0 0.00
0 0.0 0.00

B L . .

1.50

nitnaasdddddddddddddddadddddapadaadadadnddddddadadadadriadaddddsddda

P L
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GENIT Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Emissions from C-018H Pilot Plant Treatment Facility
Executed on: 12/18/91 at 14:42:36 Page A. 1

B S e e S e S, ®® R P ET®®EE® e e W e e e T e T E e E e e . m ==

This is a far-field (wide-scale release, multiple site) scenario.
Release is' chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:

Intake ends after (yr): 1.0

Dose calculations ends after (yr): 50.0

Release ends after (yr): 1.0
====a===a= F]JLENAMES AND TITLES OF FILES/LIBRARIES USED ======z=s==z====s=======
Input file name: \GENII\NOC.IN 12-18-91
GENII Default Parameter Values (28-Mar-90 RAP) 3-28-90
Radionuclide Master Library (11/15/90 PDR) 11-15-90

Food Transfer Factor Library - (RAP 29-Aug-88) (UPDATED LEACHING FA  8-29-88
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R  5-08-90
Internal Dose Increments, Worst Case Solubilities, 12/3/90 PDR 12-03-90
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP) 5-14-90
100 AREA - 10 M - Pasquill A - F (1983 - 1987 Average)

T S S e S S S R TR I S I N S S S I S I S S S e S R S S e S e S N S E S S S s S S S S S S S S ST S E S S EE TS S EmEEEE




------------ Release Terms------

Release Surface Buried

Radio- Air Water Source

nuclide Ci/yr Ci/yr Ci/m3

H 3 1.36+02 0.0E+00 0.0E+00
SR90 3.6E-05 0.0E+00 0.0E+00
Y 90 3.6E-05 0.0E+00 0.0E+00
RUIO03 1.2€E-04 0.0E+00 0.0E+00
RH103M 1.2E-04 0.0E+00 0.0E+00
RU106 5.3E-04 0.0E+00 0.0E+00
SN113 6.4E-05 0.0E+00 0.0E+00
IN113M 6.4E-05 0.0E+00 0.0E+00
I 129 7.5E-05 0.0E+00 0.0E+00
CS134 1.7E-11 0.0E+00 0.0E+00
€S137 1.7E-04 0.0E+00 0.0E+00
PM147 7.0E-05 0.0E+00 0.0E+00
EU155 2.7E-06 0.0E+00 0.0E+00
U 238 3.0E-07 0.0E+00 0.0E+00
TH234 3.0E-07 0.0E+00 0.0E+00
PA234 4.8E-10 0.0E+00 0.0E+00
PU238 4.2E-06 0.0E+00 0.0E+00
PU239 3.6E-05 0.0E+00 0.0E+00
PU241 3.6E-04 0.0E+00 0.0E+00
AM241 2.3E-05 0.0E+00 0.0E+00

Joint frequency data input.
9.9E+03 Maximum individual distance from release point (m)
~ 5.0E+00 Maximum individual sector index (Wind Toward W )
i Ground level release.

8.8E+03  Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

——————— === INHALATION T R S R T AR R E RIS S YIRS SITETRE AN IS ST esSans=

8.8€+03 Hours of inhalation exposure per year
1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.0E-04 Mass Toading factor (g/m3)

TErT=mo=cm= INGESTION POPULATION EEE E E R s Rt R i E R R bk 4
1  Atmospheric production definition: 1 - Use population-weighted chi/Q



GROW  --IRRIGATION--
FOOD TIME S RATE TIME YIELD
TYPE d * in/yr mo/yr  kg/m2

Cereals 90.0 0 0.0

PROD- --CONSUMPTION- -
UCTION  HOLDUP RATE
kg/yr d kg/yr

---HUMAN---- TOTAL DRINK = -===c-cocccee-

CONSUMPTION PROD- WATER DIET GROW

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME  YIELD AGE
TYPE I 'yr d kg/yr FRACT. TION d * in/yr mo/yr kg/m3 d
Meat 8.0E+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0.00 1.090.00 0 0.0 0.0 0.80180.0
Cow Milk 2.7e+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.0e+01 1.0 0.00 1.090.00 0 0.0 0.0 0.80 180.0
------------- FRESH FORAGE-------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

~STORED FEED-=----==cm----
-IRRIGATION- - STOR-

GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Emissions from C-018H Pilot Plant Treatment Facility

Executed on: 12/18/91 at 14:43:01

1.4E-07 Individual chi/Q
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GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Emissions from C-018H Pilot Plant Treatment Facility

Executed on: 12/1 '91 at 14:44:27 Page C. 1
Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 50.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose
Organ Equivalent Factors Equivalent
Gonads 4.9E-06 2.5E-01 1.2E-06
Breast 4.6E-06 1.5e-01 7.0E-07
R Marrow 7.4E-06 1.2E-01 8.9E-07
Lung 4.9E-06 1.2E-01 5.9E-07
Thyroi 8.3E-06 3.0E-02 2.5€-07
Bone Sur 2.7E-05 3.0E-02 8.1E-07
LL Int. 4.7E-06 6.0E-02 2.8E-07
UL Int. 4.7E-06 6.0E-02 2.8£-07
S Int. 4.6E-06 6.0E-02 2.8£-07
Stomac 4.6E-06 6.0E-02 2.8E-07
Liver 3.7E-06 6.0E-02 2.2E-07
Internal Effective Dose Equivalent 5.8E-06
External Dose 3.3E-10
Annual Effective Dose Equivalent 5.8E-06
Controllin Organ: Bone Sur
Controlling Pathway: Ing
Controlling Radionuclide: H3

B I T I B i T I RN A I I I

Total Inhalation EDE: 1.5
Total Ingestion EDE: 4.3
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GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Emissions from C-018H Pilot Plant Treatment Facility

Case title:

3

Page C.

12/18/91 at 14:44:27

Executed on:

OO

—_—— O

Release period:

Uptake/exposure period:

Dose commitment period:

Dose units:

Rem

Committed Dose Equivalent by Exposure Pathway
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GENII Dose
(Version

Case title: Emissions from C-018H

Executed on: 12/18/91 at 14:44:27

Bk kI i R e e e el e e ittt

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

I -]
Pathway

Plune 3.6E-12

Sur Soil 3.3E-10

Total 3.3E-10

Calculation Progfam
1.485 3-Dec-90)

Pilot Plant Treatment Facility

by “ posure Pathw-*
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GENIT Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Emissions from C-018H Pilot Plant Treatment Facility

Executed on: 12/18/91 at 14:44:27 Page C. 5

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 50.0

Dose units: Rem

Inhalation Ingestion Internal Annual

Effective Effective Effective Effective
Radio- Dose Dose External Dose Dose
nuclide Equivalent Equivalent Dose Equivalent Equivalent
H 3 4.3E-07 4.1E-06 0.0E+00 4.5E-06 4.5E-06
SR 90 2.6E-10 1.8E-09 6.3E-15 2.0E-09 2.0E-09
Y 90 1.1E-11 1.3€-10 3.5E-13 1.4E-10 1.4E-10
RU 103 3.9€e-11 4.8E-11 1.7€-11 8.8E-11 1.0€-10
PD 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
RH 103M 2.2E-14 2.0E-13 6.4E-15 2.2E-13 2.2E-13
RU 106 8.9E-09 3.2E-09 1.5€-10 1.2E-08 1.2E-08
SN 113 2.5€-11 5.0E-11 2.3E-13 7.5€-11 7.5E-11
IN 113M 9.6E-14 1.8E-12 1.0E-11 1.9E-12 1.2€-11
I 129 4.1E-10 1.1E-07 1.5€-12 1.1E-07 1.1€-07
CS 134 2.6E-17 8.3E-16 3.9e-17 8.5E-16 8.9E-16
€S 137 1.9€-10 6.2€E-09 1.5€-10 6.4E-09 6.6E-09
PM 147 1.0E-10 1.9E-11 8.4E-16 1.2€-10 1.2€-10
SM 147 2.1E-22 4.0E-21 0.0E+00 4,2E-21 4.2E-21
EU 155 4.0E-12 1.1E-12 1.1€-13 5.1E-12 5.2E-12
PU 238 5.9€-08 2.9€-09 2.3E-16 6.2E-08 6.2E-08
U 238 1.3E-09 1.8€-11 1.8E-17 1.3E-09 1.3E-09
TH 234 3.8E-13 1.0E-12 9.7E-15 1.4E-12 1.4E-12
PA 234 1.5e-17 2.7E-16 1.6E-15 2.9E-16 1.8E-15
PU 241 1.1E-07 5.2E-09 2.0E-20 1.1E-07 1.1E-07
AM 241 3.7E-07 1.8£-08 1.8€-13 3.9€-07 3.9E-07
PU 239 5.6E-07 2.8E-08 2.8E-15 5.9€-07 5.9E-07
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Critical Parameter Selection Criteria
for the C-018H Pilot Plant
At least one of the following two criteria must be met before a parameter is considered a critical parameter.
Loss of control of the parameter can affect:
1) safety of the operating personnel, Hanford site workers, or the general public
2) contamination of the 1706-KE l1ab, Hanford site, or the general environ nt

On this basis, the critical parameters identified are:

= high pressure =« high vacuum = yv light

= corrosion = tank overflow = Jeakage

= radiation = high temperature = corrosivity
= differential pressure = Jow vessel vent vacuum

Protection fr« radiation is provided during loading of the trailers at the LERF ' source term control.

High pressure and excessive vacuum are ever present dangers where closed vessels fe or evacuated by pumps are present.
Some of the more obvious examples are presented.

Corrosion is an all-pervasive hazard. It is covered in detail for one vessel, i.e., the sulfuric acid feed tank for pH
adjustment.

Tank overflow is a hazard wherever we are feeding into a tank. Its control is ‘:scribed in detail for one tank, i.e.,
the pH adjustment tank.

UV Tight exposure and high temperature are hazards only when operating the uv/ox re tor.

Corrosivity is the property of a chemical that can cause chemical burning and d: ige to tissue exposed to the chemical.
Sulfuric acid and 50 wt% aqueous hydrogen peroxide are the pilot plant reagents considered corrosive.




v e

High differential pressure across the vessel vent offgas HEPA filters can result in loss of vacuum and rupture of the
HEPA filters. Loss of vessel vent vacuum can result in tank vapors escaping into e lab or external atmospheres. igh
pressure differential across the carbon adsorbers can similarly result in a loss of vessel vent system vacuum.

Low differential pressure across the HEPA filters can indicate a breach in the fi ter with consequent contamination
release to the outside atmosphere.




Table 4.x Control of Critical Parameters

(sheet 1 of 10)

(see flowsheet for location of equipment identified by coded numbers; see Table 4.y for equipment code explanation)

Equipment No.
& Description

TT-tk-1,-2
Trailer Tanks

TT-tk-1,-2
Trailer Tanks

Parameter

high
pressure

excessive
vacuum

Hazard

tank rupture
followed by
personnel
injury &
environmental
contamination

tank collapse
followed by
personnel
injury &
environmental
contamination

Control

Method (s)

factory
installed
rupture disk;
pressure tested,
DOT certified
tank

administrative
control of vent
valve during
loading

factory
installed
vacuum relief
device; DOT
certified tank

administrative
control of vent
valve during
unloading

Control
Device

rupture disk
TT-pr-1,-2

operator
inspection
required Yy
procedure

vacuum relief
device
TT-vr-1,-2

operator
inspection
required Yy
procedure

Control Alarm Setpoint
Setpoint & Response
5545 psi NA

vent valves NA
TT-hv-1,-2

open

0.5 - 5" Hg NA
vacuum

vent valves NA

TT-hv-1,-2
open




Table 4.x Control of Critical Parameters
(sheet 2 of 10)
(see flowsheet for location of equipment identified by coded numbers; see Table .y for equipment code explanation)

Equipment No. Control Control Control Alarm Setpoint
& Description Parameter Hazard Method(s) Device Setpoint & Response
TT-tk-1,-2 high personnel DOT MC-312 LERF wastewater <10% of NA
Trailer Tanks radiation exposure requirements analysis rior LSA levels;
of 49 CFR to loadi total fission
173.425(c) trailer product
(2)(iii) & activity
(1)(iii) <0.001 mCi/g
LL leakage of environmental double LERF cat: NA NA
LERF trailer wastewater contamination containment catch ba n
load/unload during - LL-cb
station transfer
administra- visual no visible shutdown
tive control monitori leakage transfer
by procedure by operator pump




(see flowsheet for location of equipment identified

Equipment No.
& Description

KU
1706-KE
trailer
unloading
station

KL

1706-KE
trailer
loading
station

Parameter

leakage of
wastewater
during waste
transfer

leakage of
wastewater
during

|
e

Table 4.x Control of Critical Parameters
(sheet 3 of 10)
by coded numbers; see Table 4.y for equipment code explanation)

Hazard

environmental
contamination

environmental
contamination

Control

Method(s)

double
containment

leak
detection

double
containment

leak
detection

Control
Device

inflatable
berm KU-cb-1
under trai ar;
catch tank
KU-cb-2 under
transfer pump

leak detector
KU-1d-1 in
inflatable
berm sump;

leak detector
KU-1d-2 in
catch tank sump

inflatable
berm KL-cb
under trailer

leak detector
KL-1d in
inflatable
berm sump

Control Alarm Setpoint

Setpoint & Response

NA NA

no 21" of liquid

visible in either

liquid sump will

in sumps shut down
transfer pump
KU-pmp & activate
visible alarm
KU-Tah &
audible alarm
KI-aa

NA NA

no >1" of liquid

visible in sump will

liquid will shut down

in sump transfer pumps

KI-pmp-1,-2,-3

& visible alarm
KL-T1ah & audible
alarm Kl-aa



(see flowsheet for

Equipment No.
& Description

KI-UV-vsl
uv/ox reactor
vessel

Table 4.x Control of Critical Parameters

(sheet 4 of 10)

ycation of equipment identified by coded numbers; see Tat : 4.y for equipment code explanation)

Parameter

high
pressure

high
temperature

Hazard

vessel rupture-
followed by
personnel
injury &
environmental
contamination

thermal stress
on quartz
sheaths & uv
lamps resulting
in breach of
containment
followed by
personnel injury
& environmental
contamination

Control

Method(s

vendor
installed
rupture disk

vendor installed
pressure switch
at feed pump
KI-UV-pmp

pressure
indicator
KI-UV-pi-1

vendor instal.
temperature
switch, alarm,

& elec. interlock

Control
Device

rupture disk
KI-UV-pr

pressure switch
KI-UV-ps

administrative

control

temperature
switch KI-UV-ts

Control Alarm Setpoint

Setpoint & Response

20 psig NA

NA >15 psig actuates
visible alarm
KI-UV-pah & shuts
down feed pump
KI-UV-pmp

__ psig operator shuts
down feed pump

NA 150 g F (max)

activates visible
alarm KI-UV-tah,
audible alarm
KI-aa, and shuts
down elec power
to ma ile




Table 4.x Control of Critical Parameters

(sheet 5 of 10)

(see flowsheet for location of equipment identified by coded numbers; see Table 4.y for equipment code explanation)

Equipment No.
& Description

KI-UV-vsl
uv/ox reactor
vessel

LF-FL
filtration
module

at LERF

Parameter

ultraviolet
light

high
pressure

Hazard

personnel
exposure to
intense uv
light

equipment
rupture
followed by
personnel
injury &
environmental
contamination

Control

Method(s)

uv filtration

door closure

pressure
switch
shuts down
feed pump

Control
Device

uv filters on
view ports

door closure
limit switch
KI-UV-1s~1

pressure switch
LF-FL-ps

Control Alarm Setpoint

Setpoint & Response

NA NA

NA open door
deactivates
elec. power
to lamps

__ bsig 2___ psig

activates visible
alarm LF-FL-pah-1,
audible alarm
KI-aa, and sl ts
down feed pump
KI-FL-pmp




Table 4.x Control of Critical Parameters

(sheet 6 of 10)

(see flowsheet for location of equipment identified by coded numbers; see Table 4.y for equipment code explanation)

Equipment No.
& Description

KI-RO
reverse 0smosis
module

Parameter

high
pressure

Hazard

equipment
rupture
followed by
personnel
injury &
environmental
contamination

Control

Method(s)

vendor
installed
pressure
switch
shuts down
feed pumps

administra-
tive control

pressure
regulation

Control
Device

pressure switch

KI-RO-ps;
interlocked
to feed pumps

operator
monitors
pressure
indicators
KI-RO-pi-1,
-2,-3,-4

pressure
regulator
KI-RO-pg

Control
Setpoint

NA

approx.
300 psig

approx.
300 psig

Alarm Setpoint
& Response

400 psig

activates visible
alarm KI-RO-pah,
audible alarm
KI-aa, and shuts
down feed pumps
KI-RO-pmps-1,-2,-3

at pressure
>400 psig
operator
shuts down
feed pumps

NA




Table 4.x Control of Critical Parameters

(sheet 7 of 10)

(see flowsheet for location of equipment identified by coded numbers; see Table 4.y for equipment code explanation)

Equipment No.
& Description

KI-PH-tk-1
pH adjustment
tank

KI-IX-vs]
ion exchange
vessel

Parameter

liquid
level

high
pressure

Hazard

wastewater
overflow
resulting in
environmental
contamination

equipment
rupture
followed by
personnel
injury &
environmental
contamination

Control

Method(s)

liquid level
control

administrative
control
by procedure

Alarm Setpoint
& Response

Control Control
Device Setpoint
liquid level liquid

control Tloop level

consisting of corres.
level sensor to 80%

& feed control of tank
valve volume

operator __ psig
surveillance

of feed pump

KI-IX-pmp

outlet pressure
guage K -IX-pi

liquid leve
corres. to

90% of tank
volume activates
high level visible
alarm KI-PH-1ah,
audible alarm
KI-aa, and

shuts down feed
pump KU-pmp

At pump outlet
pressure >5 psig
shutdown pump,
trout 2shoot, &
repair system




Table 4.x Control of Critical Parameters

(sheet 8 of 10)

(see flowsheet for location of equipment identified by coded numbers; see Table 4.y for equipment code explanation)

Equipment No.
& Description

KI-PH-tk-2

sulfuric acid
feed tank for
pH adjustment

Parameter

corrosion

Hazard

loss of
containment
resulting in
personnel
injury &
environmental
contamination

Control

Method(s)

administrative:

proper design

~ (including

material
selection),
construction,
& maintenance

double
containment

administrative

Control
Device

review of
engineering

design & constr.

media, oper. &
maintenance
procedures

spill pan
with >110%
of tank
capacity,
walls >3",
footprint
>1' beyond
module

operator
inspectinn
required Yy
procedure

Control
Setpoint

NA

NA

no
visible
liquid
in spill
pan

Alarm Setpoint
& Response

NA

NA

shutdown,
troubleshoot

& repair/
replace failed
item




Table 4.x Control of Critical Parameters

(sheet 9 of 10)

(see flowsheet for location of equipment identified by coded numbers; see Table 4.y for equipment code explanation)

Equipment No.
& Description

KI-PH-vs1

sulfuric acid
feed tank for
pH adjustment

KI-UV-vsl1-2
hydrogen
peroxide
feed tank
for uv/ox
reactor

Parameter

corrosive
chemical

corrosive
chemical
(50 wt%
agueous
hydrogen
peroxide)

Hazard

chemical
burns to
skin or
eyes

same as
above

Control

Method(s)

administrative
control of the
chemical
handling

same as
above

Control
Device

personnel
protecti
gear inc ding

eye wash station,

protecti’ eye

Control Alarm Setpoint
Setpoint & Response
NA immediately

wear, rubber gloves

same as above

lush affected
tissue with
copious amount of
water, then
contact first aid

same as above




(see flowsheet for location of equipment identified by coded n

Equipment No.
& Description

KI-CL-vs]

carbon adsorb.

vessel

KI-FG-hepa
1706-KE
vessel vent
HEPA
filtration
system

KI-FG
1706-KE
vessel vent
system

Parameter

high
pressure

high
differential
pressure

(dp)

low
differential
pressure

(dp)

low
vacuum

“

Table 4.x Control of Critical Parameters

Hazard

equipment
rupture
followed by
personnel
injury &
environmental
contamination

HEPA filter
rupture
followed by
contamination
release to the

(sheet 10 of 10)

Control

Method(s)

administrative
control by
procedure

dp control

outside atmosphere

indicates
filter rupture
followed by
contamination
release to the

dp control

outside atmosphere

contamination
of lab
atmosphere

vessel vent
continuous
vacuum

measuement

Control
Device

operator
surveillance
of feed ump
KI-CL-pmp
outlet guage
KI-CL-pi
pressure

dp guage
KI-FG-dpi-1
activates
alarm

dp guage
KI-FG-dpi-1
activates
alarm

vacuum guage
KI-FG-pi
activates
alarm

Control
Setpc 1t

__psig

NA

NA

NA

bers; see Table 4.y for equipment code explanation)

Alarm Setpoint
& Response

at feed pt p
outlet pressure
>5 psig, shut
down feed pump
& troubleshoot
module

dp 23" H20
activates
high dp alarm
KI-FG-dpah &
audible alarm
KI-aa;
troubleshoot

dp <0.3" H20
activates low
dp alarm
KI-GF-dpal &
audible alarm
KI-aa;
troubleshoot

vessel vent
vacuum <0.5" H20
activates
visible alarm
KI-FG-pal &
audible alarm
KI-aa;




Waste Water Pilot Plant Inspection Strategy

PiTot plant inspections will be performed daily and monthly. Al1 of the
monthly and daily inspections and some additional ones will be performed prior
to startup during the readiness review process.

Inspection Documentation. The daily and monthly inspections will be
documented on checklists. The inspector will sign the checklist, print their
name, and record the time the inspection occurred. The checklists will be
maintained at the facility in an Inspection Checklist notebook. If
discrepancies are noted on the checklist, a detailed description of the
problem will be written on a Discrepancy Data Sheet. A separate notebook will
be maintained for the Discrepancy Data Sheets. A note referencing the
Discrepancy Data Sheet will be added to the facility operating logbook. The
reference will be carried on each daily entry in the operating logbook until
the discrepancy is resolved. The resolution to the discrepancy will be noted
on the Discrepancy Data Sheet. The cognizant engineer will be responsible for
determining if the problem is significant enough to warrant shutting down the
plant.

n-~il- Tnspections. There will be two different parts to the daily inspection
cnecklist. The first will be a list of items to be inspected even when the
plant is not operating. The second part will be a list of items to be
inspected only when the plant is configured for operation (when the waste
trucks are connected for offloading and receiving waste). In general items to
be inspected or monitored daily include containment systems and areas subject
to spills, overfill and spill protection instruments, mechanical joint on
waste transfer lines, some emergency equipment, and hazard communication
labels. A detailed list of the proposed daily inspection items is attached.

Monthly Inspections. Monthly inspections will be performed on equipment that
is not in use every day or is not expected to malfunction frequently. The
same monthly inspections will be performed regardless of the times the pilot
plant has been in operation. In general the monthly inspections will include
emergency equipment, safety interlocks, and calibration status. A detailed
list of the proposed monthly inspection items is attached.



Daily Inspection List

| Sl y ~~* Safety Equipment

Exit Signs, Eyewashes, Hazard Communication Labels on Waste and Process Tanks,
Personal Protective Clothing and Equipment, Communication Devices.

Containment Systems

Interior Floor and Wall Coatings for Gaps, Cracks, and Corrosion/Degradation;
Exterior Floor and Wall Coatings for Gaps, Cracks, and Corrosion/Degradation;
Mechanical Connections and Seals for Evidence of Leaks; Sumps for Presence of
Liquid; Tank Secondary Containment for Liquid.

Overfill and Spill Prevention Equipment

Truck and Tank Liquid Levels, Leak Detector Status, Interlock Status



Monthly Inspection List

Emergency and Safety Equipment

Functional Test of Emergency Lighting; Spill Kit Inventory; Fire Extinguishers
and Fire Suppression System; Ventilation System Calibration and DOP Check
Status; Functional Test of Waste Truck Transfer Interlock System; Functional
Check of Area Radiation CAM Alarms; Functional Check of UV Light Deactivation
System; Functional Tests of Filtration, RO, and GAC Column Pressure
Interlocks.

Equipment Status

Verify Calibration Status of All Instrumentation, Verify Certification of
Tanker Trucks.
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Qr:ll%y Test Objective c°ﬁ2?;ﬁ?§2:on Operating Parameters Analytical Measurements
l Equipment Notebook sketch. Recorded in notebo Data to be recorded in
familiarization and and on data sheets. notebook/data sheets.
shakedown.: Documentation of Determination of precision,
‘ equipment requirgd<t maintenance/instrument—
maintenance/ accuracy,
j instrument representativeness,
‘:""‘!’:z;{“s net calibrations—not—=_
requives comparability, and
completeness (PARCC) not
required.
11 a. Optimization. Documented in Follow approved Same as for Quality Level |
b. Determination notebook, H- procedure. above except:
of treatability | drawings, vendor Maintenance instru_l_qg_J documentation of gnalytical
range. information, (ntycalibrations to instrument calibrations
c. Design data. operating be documented. required. Analyses to be
\ procedures, and/or based on SW-846 or other
Test Plans. EPA procedure as closely as
possible. Deviations to be
o _ noted in lab notebook. i
111 Delisting petition, | Same as for Quality | Same as for Quality  Analyses to be SW-846 or
RCRA permitting, Level 11 above. Level 11 above. other EPA procedure (no
and WAC 173-216 : deviations allowed). Data -
permitting data. to be "validated® by the
Office of Sample
Management. Blanks, matrix
spikes, matrix spike
duj 1icates, surrogates
(VOA), and determination of
: PARCC required.
v Confirmation of Same as for Quality | Same 3s for Quality  Analyses to he performed at

delisting and
permitting data.

Level 1] above.

Level 11 abovg.

CLP Yaboratory.
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in the closure process. This order also minimizes waste generation by
reducing the possibility that decontaminated areas will be recontaminated by
ongoing decontamination and closure efforts.

8.1.3 Background Level Determination

Pre-pilot plant background levels will be determined in the room in the
1706-KE Building (waste water pilot plant room) to be used for waste water
pilot plant testing. Local-area background levels will also be determined at
the waste loading and unloading areas, and for the testing area at LERF.
niese test Tocations are not known to be contaminated. The purpose of the
background sampling will be to establish the current levels of waste
constituents at these test locations. These background values will serve as
the clean up levels for closure or spill remediation for the waste water pilot

plant.

i

Radionuclide contamination will be used as an indicator of the presence
of dangerous waste contamination. If levels of radionuclide contamination in
the waste water pilot plant room, the waste loading and unloading areas, or
the testing area at LERF, are found to be below levels of concern, then the
level of dangerous waste contamination will be assumed to be lTow. The walls
and floor of the waste water pilot plant room will then be coated with epoxy.
If lTocalized areas of radionuclide contamination are detected, these areas
will be addressed, prior to proceeding with the coating. In the remote chance
that significant radionuclide contamination is detected, the test areas will
be evaluated for further action in keeping with existing Hanford Facility
procedures and maintaining worker exposure ‘as low as reasonably achievable’

(ALARA).

Two types of background samples will be collected. Wipe samples will be
collected on filter paper from the floor and walls of the waste water pilot

Following the collection of background samples and the coating of the
waste water pilot plant room with epoxy, pilot plant testing will proceed as

" planned. The pre-existing contamination level-as indicated by the Appendix-

VIII analyses will be considered as the local-area background for the pilot
plant testing room and/or testing areas. This pre-existing contamination will
be remediated during closure of the 1706-KE Building and LERF which will occur
subsequent to closure of the waste water pilot plant.

8.1.4 Inventory Removal

The maximum waste inventory at the waste water pilot plant at any one
time is 5,000 gallons (18,927 liters). The inventory of dangerous waste
contained within the waste water pilot plant will be removed using the

920205. 1531 8-4







Mr. A. W. Conklin -2-

Should you have questions regarding this information or the enclosure please
contact Mr. S. D. Stites of my staff on (509) 376-8566.

Sincerely,

R. D. Izatt, Program Manager
Office of Environmental Assurance,
Permits and Policy

Enclosure:
Notification of Modification

cc: R. E. Lerch, WHC
R. W. Oldham, WHC



Distribution:

C. Clark DOE-RL (A5-15)
D. Duncan EPA (HW-074)
J. King SWEC (A4-35)
C. Massimino EPA (HW-074)
T. Michelena Ecology

S. Price WHC (H4-57)

D. Sherwood EPA (B5-01)

S. Skurla WHC (H4-57)

P. Stasch Ecology

H. Tilden PNL (P7-68)

Washington State Department of Ecology, Nuclear And Mixed Waste Library,
Mail Stop PV-11

Environmental Protection Agency, Region 10, HW-074





