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FACILITY EFFLUENT MONITORING PLAN FOR THE
THE T PLANT FACILITY

ABS" ACT

A facility effluent monitoring plan is required by the U.S. Department of
Energy in DOE Order 5400.1* for 1y operations that involve hazardous
materials and radioactive substances that could impact employee or public
safety or the environment. This document is prepared using the specific
guidelines identified in A Guide for Preparing Hanford Site Facility Effluent
Monitoring Plans, WHC-EP-0438**. This facility effluent monitoring plan
assesses effluent monitoring systems and evaluates whether they are adequate
to ensure t  public health and safety as specified in applicable federal,

state, and local requirements.

This facility effluent monitoring p 1 is the first annual report. It
shall ensure long-range integrity of the effluent monitoring systems by
requiring an update whenever a new process or operation introduces new
hazardous materials or significant radioactive materials. This document must
be reviewed annually even if there are no operational changes, and it must be

updated as a minimum every thr. years.

*General Environmental Protection Program, DOE Order 5400.1,
U.S. Department of Energy, Washington, D.C., 1988.

**A ¢ de for Preparing Hanford Site Facility Effluent Monitoring Plans,
WHC-EP-04:  Westinghouse Hanford Company, Richland, Washington, 1991.
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FACILITY EFFLUENT MONITORING PLAN FOR T PLANT FACILITY

1.0 INTRODUCTIC

1.1 OVERVII

This document is the Facility Effluent Monitoring Plan (FEMP) for
T Plant, a « :ontamination facility located in the 200 West Area of the
Hanford Site in south-central Washington (Figure 1-1). The T Plant Facility
and its ancillary systems (Figure 1-2) are operated for the U.S. Department of
Energy (DOE) by the Westinghouse Hanford Company (Westinghouse Hanford). This
document provides the following = formation:

e Description of the T Plant facility and processes

o Identification and characterization of T Plant source terms during
both routine and upset operating conditions

o Identification and characterization of liquid and airborne effluent
streams and their routine and potential releases

e Review and characterization of the effluent-monitoring system design
criteria and sampling programs

e Review of historical monitoring and sampling data for each effluent
stream

e Assessment of the compliance of the monitoring systems and sampling
programs with applicable DOE, federal, and state regulations.

1.2 PC CY

According to the DOE and Westinghouse Hanford policy, operations on the
Hanford Site must be conducted in compliance with the DOE and other applicable
federal, state, and local requirements that safeguard the public and
environment. In accordance with thic policv. monitoring is routinely
conducted - ~ effluent -liquids thi_ are :ha' _'d or emissior that a
released--- m the DOE facilities. To en: that effluent-monitoring
programs m Lt high standards of integrity, DOE Order 5400.1 (DOE 1988)
requires FEMPs for operations that involve hazardous materials, including
radioactive substances, that could impact employee and public safety and/or
the environment.

A FEMP is required if:
e The total projected dose at the s : boundary from airborne

radionuclides exceeds 0.1 mrem effective dose equivalent (EDE) from
any one discharge point

1-1













[

I .-EP-0481

e A protection factor of 3,000 was assumed for emissions-monitoring
systems that are normally filtered with high-efficiency particulate
air (HEPA) filters.

In those cases where data was incomplete or non-existent:
e The best available source ti 1 data were used

e Individual radionuclides were used to calculate radiation doses
wherever possible

e Z%u and ?Sr (°°Y) were used to represent total alpha and beta
activity, respectively, in those cases where only total alpha and
total beta release data was available.

The calculations for estimating offsite radiation doses for pr¢ 2cted
radionuclide releases were prepared by Pacific Northwest Laboratory (PNL)
[WHC-EP-0499 (WHC 1991h)]. Airborne releases were assumed to occur from
either a 290-ft stack or at ground level frc a central location within either
the 200 East or 200 West Area. The distance from the 200 West release point
to the offsite location was assumed to be about 12.8 mi. The computer models
used were CAP-88 and GENII.

1.5 T PLANT FACILITIES AND EFl JENT STREAMS

Tables 1-1, 1-2, and 1-3 provide information on the buildings,
structures, areas, liquid effluent streams, and airborne effluent streams that
are discussed in the T Plant FEMP. Only those effluent streams potentially
associated with radioactive or hazardous materials are presented in the
tables. For example, neither the wall exhausters in the 221-T Building
electrical gallery (see Section 2.1.2.2) nor the various bathroom exhaust
pipes are nresented because there is no potential for hazardous or radioactive
materials ) be introduced to these effluent streams. Also, neither the stack
near the 221-T Head-End bay area roll-up doors nor the West Exhauster Head-End
Stack are included because there is no potential for release from these
stacks. Details on these two stacks are provided in Section 2.1.2.4.
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Table 1-3. Airborne Effluent Streams at T Plant.

Stream Potential effluents ﬂgﬂ;ﬁﬁi&ﬂﬁ
291- -1 Main Stack fz:sﬂ’ f:';ls\l:, :g Srb’ $¥7cs, %Ry, Yes
296-T- 3 Roof Stack fzgsﬂ f‘;;xsx:: . v B7cs, %Ry, Yes
296-T-7 Stack Gross Alpha, Gross Beta No
2706-T Roof Exhauster | Gross Alpha, Gr~e<< Beta Nao ]

1.6 DISCUSSION

Two T Plant stacks were identified* as 1 quiring monitoring based on the
potential of their airborne emissions releasing enough radioactivity to exceed
the annual EDE guideline of 0.1 mrem. These stacks, which exhaust air from
the 221-T B i1ding canyon, are the 291-T-1 Main Stack and the 296-T-13 Roof
Stack. One liquid stream, the 216-T-4 Chemical Sewer and Pond, also was
identified as requiring monitoring based on its potential within any 24-h
period to discharge greater than 100% of the final RQ for hazardous materials.
Details of these stacks, the liquid effluent stream, and the associated
monitoring systems are included in this FEMP.

*EDE calculations for each airborne effluent stream were conducted for
and documented in the "Facility Effluent Monitoring Plan Determination for the
T Plant Facility" (WHC-EP-0438, WHC 1991a). These calculations were made for
routine operations and upset conditions. Summaries of the calculations are
included in Appendix C of this document.
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Emissions of concern from the 221-T Building result from decontamination
operations inside the canyon. Because operations are not allowed in the
canyon unless the air activity is below 5 x 107 uCi/mL for beta-gamma

1itters and 1 x 107" uCi/mL for alpha emitters, the records of the monitored
stack emissit s have been negligible for the 296-T-13 (Roof) Stack and the
291-T-1 (Main) Stack.
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3.0 APPLICABLE REGULATIONS AND STANDARDS

The purpose of this section is to present information on the regulations
governing effluent monitoring requirements for radioactive, nonradioactive
hazardous, and mixed waste materials in effluents. It also focuses on
applicable environmental standards and statutes, including Westinghouse
Hanford effluent monitoring requirements. Westinghouse Hanford is currently
reviewing this FEMP for compliance to applicable regulations, and comments
will be incorporated in future revisions. This review will be complete
by January 1, 1992.

3.1 REGULATIONS

Regulations pertaining to effluent releases at Hanford have been
developed by several regulatory agencies including the U.S. Environmental
Protection Agency (EPA), DOE, Washington State and the Benton-Franklin-Walla
Walla Counties Air Pollution Control Authority (APCA). A summary of
applicable regulations and star irds is presented in Table 3-1. Because the
regulations enforced by these agencies are s etimes inconsistent and
Westinghouse Hanford may enforce more restrictive requirements as a matter of
policy, Westinghouse Hanford has documented the policies for compliance in the
Environment | Compliance Manual (ECM): WHC-1 -7-5 (WHC 1989a). This
document, v :n kept current, is the controlling reference for Westinghouse
Hanford environmental protection criteria.

3.1.1 Protection of the Public and the Environment

To ensure the public's health and safety, DOE-controlled facilities are
required to monitor effluents that have the potential of containing regulated
materials. Regulations pertaining to the monitoring and environmental
surveillance of effluents are typically based on effluent release limits for
specific materials which are associated with their risks to the public.
Monitoring requirements and associated limitations also may be based on best
available technology ([BAT] for liquid control technology, best available
airborne control technology [BACT] for airborne control technology), best
practical control technology (BPT) currently available, or o0 * technology-
based criteria. In addition, some monitoring requirements ai issociated
limitations are based on environmental protection criteria, such as water-
quality-based discharge standards. The effluent release limits for
nonradioac! ve and radioactive materials are designed to ensure that the risk
to the pub” : and the environment posed by these facilities is reduced to an
acceptable zvel.

As documented in 40 CFR Part 61, "National Emission Standards for
Hazardous Air Pollutants", (EPA 389c) effluent release limits for benzene and
radioactive materials are based on limiting ri: to the wublic by limiting the
potential dose to the maximally exposed member of the pubnlic. Similarly, for
most nonradioactive materials, the risk to the public and the environment is
controlled by limiting the quantities of materials released.
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The DOE Order 5400.5, Chapter II, Paragraph 1.b. (DOE 1990a) limits
exposure of the public to radioactive materials from all DOE sources of
radiation. The order states that DOE activities shall not cause any member of
the public to receive, in a year, a dose equivalent greater than 100 mrem to
the whole body. The order also stipulates that DOE must comply with :gally
applicable requirements, inc]udiqg 40 CFR 61 (NESHAP) (EPA 1989c) for airborne
emissions. Doses attributed to 22pn, 222Rn, and their respective decay
products are specifically excluded from the NESHAP dose standard. However,
they are r« ulated by DOE Order 5400.5.

To det nstrate compliance v th the dose limit requirements using
analytical echniques, evaluations of potential doses to individuals tl »ugh
the air pathway shall be evaluated using only AIRDOSE/RADRISK or other
computer codes or models specifically approved by EPA, as specified in NESHAP.
Compliance also may be demonstrated through environmental measurements taken
using approved techniques. When using this :thod to determine compliance,
estimated doses are for individuals who are assumed to reside in an
unrestricted area at the point of maximum annual air concentration.

3.2 REGUL} [ONS PERTAINING TO MO} TORING REQUIREMENTS
AT U.S. DEPARTMENT OF ENERGY FACILITIES

The monitoring requirements for effluents resulting from the operation of
DOE-controlled sites can be presented in two categories related to the
effluent release pathway: airborne or liquid. In addition, information on
monitoring requirements is presented whether the effluent is radioactive or
nonradioactive material. Before presenting this material, however, it
useful to review in detail the requirements outlined by DOE for FEMPs.

3.2.1 U.S. Department of Energy Facility
Effl1 :nt Monitoring Plan

Requirements for a FEMP are provided in DOE Order 5400.1, "General
Environmental Protection Program” (DOE 1988). The order provides specific
information in Chapter IV on the requirements for effluent monitoring systems
and programs at the Hanford Site. Environmer il monitoring requirements are
different for new and existing facilities.

For a new facility with the potential ft adverse impact on the
environment, an environmental survey must be conducted before actual start-up.
This survey shall establish background levels of radioactive and toxic
pollutants, characterize pertinent environmental and ecological parameters,
and identify potential pathways for human exposure or environmental impact as
a basis for determining the nature and extent of the subsequent routine
operational ffluent and environmental monitoring program.

For existing facilities, radioactive and nonradioactive pollutant
effluents released at the Hanford Site shall be monitored to determine
compliance with the DOE 5400 series of orders. Their monitoring is performed
to: evaluate the effectiveness of effluent treatment and control, inventory
radioactive material, and determine compliance with all DOE, EPA,- state, and

3-5
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Fffluents should be monitored at the point at which the applicable
stan irds apply. For example, onsite discharges may be monitored at the waste
treatment and disposal system. Effluents may be monitored at the point after
all treatment and control, including retention and decay, has occurred. In
many cases, the monitoring location is specified in the discharge or operating

permit.

The si pling method and frequency should be determined by considering the
purpose or eed for the data collected. Data are collected to:

e Evaluate the effectiveness of waste treatment and control

e Demonstrate compliance ith operating limits of applicable effluent
or performance standards

Compile and trend effluent characteristics.

Continuous or proportional sampling is recommended and may be ri 1ired
where there is significant variation in the concentrations and mixtures of
potential pollutants in the effluent stream. Periodic sampling may be
adequate when the concentrations and mixtures are reasonably constant and
there is minimal 1ikelihood of unusual variations. Similarly, proportional
sampling may be necessary when effluent flow rates fluctuate, whereas a
representative grab-sample may suffice for batch discharges. The me: od of
sampling is usually specified in the applicable regulation or permit.

In reporting radiological data, gross radioactivity measurements are
generally inadequate. However, they can be appropriate when:

e Gross radioactivity releases are a small fraction of the offsite
f lioactivity Concentration Guides (RCG) for "unidentified mixtures"
and are of no health or environmental significance

e The relative concentrations of specific radionuclides are so well
known by other means that gross radioactivity measurements are truly
indicative of the activity being released

e T » activity of waste streams is so Tow as to preclude specific
nuclide measurements.

wr rad” w ive effluents, onsite discharge monitoring and reporting must
be adequate to provide an annual average concentration and an annual summary
of the quantities of radioactive materials released. The summary should
include all significant or reportable releases. It is required, therefore,
that the annual average flow and pollutant concentration be determined for
each waste stream.

The EPA regulations pertaining to the release of hazardous substances
from DOE facilities are presented in 40 CFR 302, "Designation, Report: le
Quantities, and Notification" (EPA 1989a). This regulation, in accordance
with Sections 101(14) and 102(a) of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), designates those substances
in the statutes of CERCLA, identifies reportable quantities of those
substances, and sets forth the notification requirements for releases of these
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and local sewerage agency may impose additional limitations, monitoring, and
reporting requirements. Discharges to a navigable waterway also will be
subject to certain standards based on the industrial process which generated
the wastewater; certain additional limitations also are imposed in the NPDES
permit. In all cases, the specific pollutants to be monitored and the
frequency of monitoring and reporting will be based on the applicable
regulations and the language of the permit.

The DOE Field Office, Richland, contractor policies for nonradioactive
and radioactive liquid effluents are discussed in WHC-CM-7-5 (WHC 1989a).
This environmental compliance manual describes current contractor requirements
for monitoring and restricting liquid effluents. Applicable requirements are
discussed in Section 3.4 of this document.

3.2.4 Haza ous Mixed Wa: 2s

There are currently no regulations pert: 1ing to "mixed waste" in
effluents. adioactive and Dangerous/Extremeily Hazardous contaminants in
effluent streams are handled as individual components in effluent regulations
and in effluent monitoring.

The DOE Field Office, Richland, contractor policies on mixed waste are
presented in Section J of WHC-CM-7-5 (WHC 1989a).

3.3 STANDAI S/REFERENCES

DOE Order 5480.4, "Environmental Protection, Safety, and Health
Protection . andards" (DOE 1984), pres: ts a listing of mandatory and good
practice environmental standards.

3.4 WESTINGHOUSE HANFORD COMPANY EFFLUENT
MONITOF G REQUIREMENTS

Westinghouse Hanford policy for monitoring effluents is presented in
WHC-CM-7-5 (WHC 1989a). Although the Westinghouse Hanford environmental
compliance manual contains some requirements that are more restrictiv than
those found 1 the regulations, this FEMP is only documenting Westinghouse
Hanford compiiance with the requirements of the regulations. The sole purpose
of reviewing and referencing the Westinghouse Hanford manual is to indicate
Westinghouse Hanford policy.

The pur )se of the Westinghouse anford | vironmental Compliance Manual
is to establish guidelines to be used by West ghouse Hanford that:

e Protect the environment from radioactive materials and other
dangerous substances under Westinghouse Hanford jurisdiction

* Protect people from radionuclides and other dangerous substances in
the environment

3-11
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211-T Chemical Storage Area. An 8,000-gal NaOH storage tank, which is
surrounded by a concrete berm, and sloped concrete unloading pad, which drains
to the 216-T-4 Stream, compr1se the bulk chemical handling facilities. The
facility is designed to minimize releases during routine operations and
isolate from the environment any potential release because of an upset
condition. The approximate annual flow to the pond is 1.28 x 10° gal. The
corresponding daily flow is estimated to be 35,000 gal. Specific contributors
to the stream include 221-T Building Pipe Ga]]ery and Operating Gallery floor
drains and condensate, the 271-T Building basement sump, 221-TA Building steam
condensate, 291-T Bui]ding Heating coils effluents, 221-T Building PWR spent
fuel storage cooling water and heel of trucks carrying caustic. In addition,
the stream receives steam condensate cooling water from the 224-T Building.
The volume contribution from selected contributors is approximately 75 gal/d
from the galleries, 2,050 gal/d from the basement sump, 10 gal/d from steam
condensate, 2,400 gal/d effluent from heating coils used only during cold
weather, and 21,600 gal/d from PWR spent fuel storage cooling water. The
steam condensate cooling water from the 224-T Building contributes
approximately 250 gal/d while the heel of trucks carrying caustic is variable.

Effluents to the ¢ 3-T-4 Chemical Sewer Pond are generally not
contaminated with either radioactive or hazardous materials. If the effluents
were to be contaminated, the material would likely be hazardous and not
radioactive in nature. Based on potential contributors, the effluent stream
could include: acetone, acetic acid, ammonium nitrate, ammonium hydroxide,
mercury, methanol, nitric acid, phosphoric ac 1, potassium permanganate,
sodium, sodium hydroxide, sodium nitrite, and zinc.

Information provided above on potential radioactive liquid effluents to
the 216-T-4 Stream during routine facility operating conditions indicates that
the EDE to the maximally exposed member of the general public consuming the
water would be less than 4 mrem/yr. This represents a dose limit from a
radionuclide or mixture of radionuclides at a level of 4% of the DCG Value.

Information on the potential hazardous liquid effluent releases during
routine facility operating conditions indicates that the quantities of
hazardous materials at the point of discharge to the environment may exceed
applicable reportable quantities for regulated substances. Information on
radioactive and hazardous materials was obtained from Westinghouse Hanford
reports (Brown 1989, Jeppson 1990).

» flow from eight process sewer lines at the 221-T Building Head-End
connects to the 6-in.-dia. main header for discharge to the 216-T-1 Ditch. Of
the 38 potential contributors, 7 contributed routinely and 31 contributed
infrequently. Routine contributors were three process water flows, two steam
condensate flows, and flows from two drains. Infrequent contributors included
flows from nine process tanks, five floor or safety shower drains, four
cooling systems, four steam condensate traps, two sinks, two hoods, two
process water lines, one compressed air line condensate trap, one vacuum pump
seal water, and one large containment vessel drain. There are no effluent
monitors for flowrate or constituents for this wastestream. Process batch
solutions from experimental operations in the 221-T Building Head-End 1 -e
collected in holding tanks, sampled for pH. They are routed to the effluent
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5.0 EFFLUENT POINT OF DISCHARGE DESCRIPTION

The purpose of this section is to describe and characterize the liquid
and airborne effluent discharge points for the T Plant Facility. Information
on one liquid and three airborne effluent streams is presented. The liquid
stream described is the 216-T-4 Chemical Sewer and the airborne effluent
streams are the 291-T-1 Main Stack and 296-T-13 Roof Stack for the
221-T Building and the 296-T-7 Stack for the 2706-T Building.

5.1 LIQUID EFFLUENT DISCHARGE POl °S

5.1.1 216-T-4 Chemical Sewer

Liquid effluents discharged to the 216-T-4 Pond originate in the
216-T-4 Chemical Sewer. Liquid waste from the 221-T, 271-T, 221-TA, 291-T,
and 224-T Buildings flow to the effluent stream. Liquid originating in the
211-T Chemical Storage Area drains directly to the 216-T-4 Pond. Liquid waste
from the other sources drains to the 207-T Retention Basin and from there
drains to the 216-T-4 Pond.

5.2 AIRBORNE EFFLUENT DISCHARGE POINTS

5.2.1 291-T-1 in Stack

The 291-T-1 Main Stack exhausts emissions from the 221-T Building canyon.
The air flow is drawn from within approximately 5 ft above he canyon deck
drawn through the process cells, pipe trench and exhaust tunnel. The air is
drawn by 2 fans rated at 20,000 ft’/min each. Air drawn from the
221-T Building canyon by this exhaust system is pulled past the cell cover
blocks down into the cells and pipe trench. The air then travels through
10-in.-dia. ceramic ducts from each cell or section of the pipe trench in a
10-ft 6-in. square exhaust tunnel. The tunnel exits the 221-T Building at
Section 3, 22 ft below the deck level of the canyon, where it narrows to a
4-ft wide by 7-ft high concrete duct. This duct runs 214 ft undarground to
the ! " Building, which is 1. ited just sout! st of the !'lI.. Building.
The air is then pulled through two type FI-2 PA filter banks and is released
out the 291-T-1 Main Stack. The _iximum allowable pressure drop across the
primary filter bank is 4 in. w.g. The stack height is 200 ft. The inside and
outside diameters of the stack at its base are 16 ft and 18 ft, respectively.
The stack is constructed of 9-in.-thick reinforced concrete and is Tined with
stainless steel. The annual volume of the stack is 1.89 x 10 ft?>/yr. The
normal flow rate_is 362000 ft3/min. Specific radionuc)ides contributing to
this stream are #°Pu, ““'Am, “%Sr, 37Cs, "Ru, '®Ru, '"Sn, and "sb.
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6.0 EFFLUEl M 'ORING SYSTEM ESIGN CRITERIA

This section presents design criteria for both 1iquid and airborne
effluent monitoring systems. These include « iteria contained in federal
regulations and contractor's design criteria » ensure compliance with the
regulation. cause of the age of some monitoring systems, contractor design
criteria may not be compatible with existing regulations. Therefore, design
criteria for actual or planned monitoring sy: :m upgrades also are described.

6.1 LIQUID EFFLUENTS

The DOE has maintained that the release of radioactive materials is
governed by the Atomic Energy Act and that the release limits set by DOE
correspond to federally Permitted Releases and are thus exempt from other
federal and state regulations. At the same f ne, DOE has committed to
complying with all "applicable" limits of EPA and state regulations.

DOE 5400.5, Radiation Protection of ti Public and the Environment
(DOE 1990a), provides gu- ince on the acceptable levels of radioactivity that
are allowed in liquid waste and effluents. The purpose of the DOE standards
is to both assure that the dose to the public remains below 100 mrem/yr
(Chapter 1.3) and to protect the natural resources.

Demonstration of compliance with 5400.5 will generally be based on data
from monitoring and surveillance programs (Chapter I, 8.a; Chapter II, 6). It
is stated in the DOE order (Chapter II, 4.d) that liquid effluents from DOE
activities shall not cause private or public ‘inking water systems downstream

‘of the facility discharge to exceed the drinking water Timits in 40 CFR

Part 141 (EPA 1986a), which are, in general, numerically equivalent to 4% of
the DOE DCG values. There is no guidance given on how to achieve that goal
with regard to allowable concentrations in the facility liquid effluent.

Some guidance is provided in Chapter II, Section 3, for surface
discharges:

e Discharges greater than DCG values on an annual average would
require the BAT to be i plied

¢ Discharges at less than DCG do not require implementation of BAT

* The settleable solids in any liquid effluent stream may not exceed
5 pCi/g alpha or 50 pCi/g beta

* Interim dose limits for native aquatic animal organisms may not
exceed 1 rad/d.

Guidance on discharges of liquid waste to aquifers and phase out of soil
columns is found in DOE 5400.5, Chapter II, 3.b. The guidance is limited to a
reaffirmation of DOEs commitment to phase out soil column use (i.e., trenches,
cribs, ponds, and drain fields) at the earliest practicable time. DOE also
will develop a plan and schedule for implementing alternate acceptable
disposal at the earliest practical time for t| ;e liquid discharges not first
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The following criteria are applicable to all T Plant's nonradioactive
1iquid effluent streams:

Sampling is performed when a regulated chemical exceeds 10% of the
equivalent concentration

Corrosive streams are monitored for pH.

The following criteria are applicable to T Plant's radioactive and
nonradioactive liquid effluent streams:

Monitoring systems must maintain backup systems; be located
downstream of the process but before the point of release; be
calibrated in accordance with the manufacturer's recommendations;
and have ade 1ate written records

Samples must provide representative measures of volume and
concentration and calibrated flow rates must be recorded.

6.2 AIRBORNE EFFLUENTS

The DOE prescribes criteria for effluent monitoring systems in DOE
Order 6430.1A, "General Design Criteria" (DOE 1989b). Listed below are those
criteria that are relevant to the 291-T-1 Main Stack, the 296-T-13 Roof Stack,
and the 2706-T Roof Ventilation:

(Section 1305-6.4.1) A1l exhaust outlets that may contain plutonium
contaminants shall be provided with two monitoring systems. These
monitoring systems shall comply with DOE 6430.1A,

Section 1589-99.0.1

(Section 1589-99.0.1) All exhaust ducts (or stacks) that may contain
radioactive airborne effluents shall be provided with effluent
monitoring systems that are designed in accordance with the
applicable requirements contained in the directive on Radiation
Protection of the Public and the Environment in the DOE 5400 series
and the directive on Radiological Effluent Monitoring and
Environmental Surveillance in the DOE 5400 seriec  Backup
capability for monitoring systems shall be consi -ed t!  design
of each system (e.g., redundant detectors, additional sample line
ports, additional sampler trains, etc.). Continuous stack samnling
and continuous radiation detection shall be considered. Samf ing
systems shall be designed in accordance with ANSI N13.1 (ANS1 1969)
and associated appendices to ensure representative sai ling of the
effluent stream. Isokinetic sampling shall be providea for effiuent
streams that are expected to contain particulate radionuclides. The
range of capability of continuous monitors shall cover from routine
to potential DBA releases of radionuclides

(Section 1589-99.0.2) Nonrac racti' emissions shall not exceed the
guidelines contained in DOE 5400.1 (DOE 1988) and : all comply with
all other applicable federal, state, and local requirements.
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e Sample transport line bend radii shall be at least 10 times the
inside diameter of the transport line

e Provisions shall be made to inhibit condensation of moisture in
sample transport lines.
Record Sampling:

e The record sample airstream shall be routed through a 47-mm filter
to obtain a buildup sample for laboratory analysis

¢ The record sampling system shall have sample flowrate indicating and
totalizing capabilities

* A flowrate regulator shall be provided to maintain a constant
flowrate to compensate for filter loading effects

e Variable sample flow control may be required for exhaust streams
having a flow that varies by more * an 20%

o The product of the sample flowrate and the sample collection time
shall be at least 370 ft/min/h

o Sample flowrates shall not exceed 4 fts/min.

Continuous Air Monitoring:

e The CAM system shall have flowrate indicating and regulating
capabilities

e The CAM system shall have local readout countrate meters wi-
stripchart recording capability

e Monitoring system alarm setpoii ; shall be adjusted to alarm at
release concentrations as low as possible without resulting in an
excessive number of alarms due to normal fluctuations in ei- er
background radiation or release quantities.

© “stem:
Separate remote - ;trument failure alarms, high airborne radiation

alarms, and real time airborne radiation measurement indication
shall be provided when feasible.

Power Coordination and Backup:
¢ The stack sampler-monitor system shall operate continuously using

the same emergency elec -ical power backup capabilities as the stack
blower fan(s).
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o Air-monitoring systems are calibrated according to ANSI N323
(ANST 1978) and ANSI N42.18 (ANSI 1980) when installed and anytime
they are subject to maintenance or modification

e Air-monitoring systems are powered from a source that has the same
or equivalent back-up capability as the air mover for the effluent
stream being monitored

e Air-monitoring systems are inspected daily and source-checked
monthly.

The following criterion is specific to the 291-T-1 Stack for radioactive
emissions:

 The annual average concentration of radionuclides released from the
stack is not to exceed 10 times the DCG for alpha emitters and
10 times the DCG for beta emitters.

Although specific criteria for other si :ks also are provided in - e SAR,
they pertain to stacks that were determined to not require a FEMP and,
therefore, are not discussed here.

The following criteria are applicable to all T Plant's nonradicactive
emissions:

¢ Continuous effluent monitoring systems with alarm capabilities are
used for airborne eff ents that have the credible potential to
exceed 50% of any quantifiable release standard specified in the ECM

e Analytical methods for continuous monitoring of ef{ ients are in
accordance with applicable EPA methods for the contaminants
specified by EPA. Alternate methods are used where approved EPA
methods are not specified.

The only criteria identified above that is difficult to meet from a
technical standpoint is sampling alpha emitters at 10% of the DCG-Public
value. This difficulty exists because the minimum detectable level (MDL) of
alpha emitters through sampling is relatively high compared to the DCG.

Cor  qn tly, ¢ will be discussed in Sections 7.0 and 14.0, demonstrating
compliance with this criterion is difficult.

The criteria outlined previously may be used to demonstrate comp’ ince
with applicable requlations provided 1iat two conditions are met. First, it
must be demonstrated that these criteria are consistent with the applicable
regulations. Second, the actual operation of the systems must be consistent
with the criteria. In Section 7.0, the effluent monitoring system
instrumentation is described in detail. This information will be used to
demonstrate compliance with the criteria ar applicable regulations in
Section 14.0.
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7.0 CHARACTERIZATION OF CURRENT EFFLUENT
MONITORING SYSTEM

7.1 EFFLUENT MONITORING SYSTEM AND SAMPLING PRACTICES

This section contains descriptions of t @ effluent monitoring
instrumentation for each effluent discharge point. Detailed descriptions are
provided for those effluent discharge points previously determined to require
a FEMP. These effluent discharge points are the 216-T-4 Chemical Sewer Pond,
291-T-1 Main Stack and 296-T-4 Roof Stack. These detailed descriptions and
the design criteria presented in Section 6.0 are used later in this report to
determine compliance with applicable regulations. Only brief descriptions of
the effluent monitoring instrumentation or sampling procedures are provided
for those discharge points determined to not require a FEMP. These effluent
discharge points are the T Plant Aqueous Waste Disposal Stream, which is
transferred to 200 West Area Tank Farms, the 216-T-1 Ditch, and the
296-T-7 Stack.

Detection apparatus capable of detecting alpha- and beta-gamma-emitting
radionuclides must be used on any contaminated or potentially contaminated
emissions to ensure that radioactivity concentrations are maintained elow the
Table I guidelines of DOE Order 5480.1A, Ch ter XI (DOE 1982). Al1 T Plant's
potentially contaminated airborne release puints, except those from - e
2706-T Building, are equipped wit sampling and continuous monitoring devices
to measure radionuclide concentration and ensure accurate measurement of
routine and nonroutine releases. The beta-gamma emitters are detected by
effluent CAMs. Alpha emitters are detected with record air samplers.

7.2 MONITORING AN SAMPLING REQUIRED

7.2.1 216-T-4 Chemical Sewer Pond

The 216-T-4 Chemical Sewer stream is not monitored. The stream is
sampled monthly and quarterly for analysis of constituents. Samples are
analyzed monthly for gross alpk> gross beta, total oraganic carbon, and pH.
Samples are analyzed quarterly Or alumin  silver, m¢ 1 _, uranium,
ammonia, anions, total organic halides, volatile organic analytes, extractable
organics, direct injection organics, total cyanide, sulfides, temperature,
organo chlorine pesticides, organo phosphorus pesticides, chlorinate
herbicides, and dioxin..

The effluent sample is drawn and discharged into a 5-gal receiver

container. A 4-L sample is removed from the container and delivered to the
222-S Laboratory for analytical processing.
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where it samples the effluent. The sample Tine is 0.5 in. 300 Series
stainless steel. Ihe flow rate through the sampling probe and line is
approximately 4 ft’/min.

A cabinet containing the e' luent-monitoring instrumentation is located
near the stack on the roof. The cabinet is heated as appropriate. This
arrangement requires the sample line to extend approximately 15 ft from the
probe to the cabinet. The sample line is relatively straight and also is
heated. Before entering the cabinet, - e sample stream was split. One
incoming line to the cabinet goes to a record sampler and the other goes to a

beta CAM.

The record sampler is a Hanford-type 47-mm fixed head sampler. The
sampler is equipped with a filter, which is removed weekly for an?1ysis. Air
is drawn through the sampler at a flow rate of approximately 2 ft°/min.

Air travels from the record sampler via a flexible line to a flow
totalizer. The totalizer is a Rockwell Model MR-9 and measures total flow in
increments of tenths of cubic meters. The totalizer is calibrated quarterly
by Westinghouse Hanford personnel. The air then travels through a vacuum
gauge, a pump, and then released. The line also includes a pressure switch
which monitors the vacuum in the line and triggers an alarm when a pressure
drop occurs indicating a loss of flow. Both e gauge and pressure switch are
calibrated annually by Westinghouse Hanford personnel.

The second incoming line leads to an Eberline Beta AMS-3 CAM. The CAM is
calibrate yearly by PNL per the PNL-MA-563 Eberline Alpha 4, 5, and 5A Air
Monitors Calibration Procedure.

7.3 MONITORING AND SAMPLING NOT REQUIRED

7.3.1 216-T-1 Ditch

The future content of liquid effluents that would be discharged to he
216-T-1 Ditch is uncertain. As cumented previously, the nature of the
experiments in the 221-T Building Head-End determines the constituents of the
waste stream. Currently, there are no effluent monitors for flowrate or
constitt 1ts for this effluent stream sii : there are no experimeni |
activities conducted there. In the past, process batch sc¢ itions from
experimental operations in the Head-End were collected in nolding tanks and
sampled for pH. If they met discharge criteria, they were discharged into the
216-T-1 Ditch. As previously stated, no new discharges are planned for the
216-T-1 Ditch. If future activities result in effluents to the 216-T-1 Ditch,
a review of monitoring requirements would be required.

7.3.2 T Plant Aqueous Waste Discharge Stream
There are no identifiable sources of routine releases of hazardous or
radioactive material to the environment from this stream. If upset conditions

were to occur, the material would be contained within the facility. sumps.
Because there is no effluent stream, effluent monitoring is not provided. As
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8.0 HISTORICAL MONITORING/SAMPLING
DATA FOR EFFLUENT STREAMS

The historical data for normal operating conditions presented in this
section have been taken from the Westinghouse Hanford Effluent Discharges and
Solid Waste Management Reports (200/600 Areas) for calendar years 1987 through
1989. Data on the effluents from the 291-T-1 Main Stack and 296-T-13 Roof
Stack are presented.

Table 8-1 lists radionuclide emissions data for the 291-T-1 Main Stack
for calendar years 1987 through 1989. Table 8-2 lists radionuclides in total
curies released from the 291-T-1 Main Stack for calendar years 1987 through
1989. Table 8-3 presents al] a and beta emissions data for the 291-T-1 and
296-T-13 Stacks for calendar years 1987 through 1989.

Historical data for upset operating conditions have been obtained from

event occurrence reports, which are prepared by various organizations in
accordance with Westinghouse Hanford administrative procedures.
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9.0 SAMPLE ANALYSIS

Westinghouse Hanford Health Physics personnel employ a variety of'methods
to obtain samples (record and CAM) from effluent streams, change-out f1]ters
and cartridges, and deliver specific samples to laboratories for analysis.

Westinghouse Hanford procedures include references to requirements fi

accuracy of measurements, methods to preserve samples for counting, sample log
and data sheets, and chain of custody procedures. In general, these
procedures cover the following topics:

* Air-sample envelopes

e Air-sample-counter log sheets

e Silver zeolite monitor/cartridge change-out methods

e Airborne effluent sampling and monitoring system operability
inspection

e Airborne effluent sampling and monitoring systems' operations
e Potentially contaminated water sampling
e Beta CAM operational performance tests for the Eberline AMS-3.

In order to determine those liquid effluent sampling analyses appropriate
for T Plant, the following methodology was used:

e Normal operations of the facility were examined to determine what
processes were performed

¢ Various hazardous materials involved in the processes were
identified and the potential for their incorporation into a liquid
effluent stream was evaluated

e Based on these evaluations, the potential normal components of the
liquid effluent stream were identified.

v ensure that the sample analyses also would provide the necessary di 1

for releases under other than normal operations, potential upsets we
postulated. The hazardous materials that could be introduced into the liquid
effluent streams of the facility as a result of such upsets were then

identified.

The potential constituents of each liquid effluent stream resulting from

both normal operations and upset conditions have been examined to determine
the possible quantities that could be introduced into the liquid effluent
stream. These were examine in relation to analysis detection limits and
requlatory release limits. Based on these examinations, the potential liquid
effluent constituents requiring analyses were identified. If past and/or
current data were available on liquid effluent sample analyses, these results
were examined. Those hazardous material constituents identified at levels
above minimum detection limits were incorporated into the list of necessary
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10.0 NOTIFICATION AND REPOR1 REQUIREMENTS

Notifications and reporting of specific events related to environmental
releases and/or events involving effluents and/or hazardous materials shall
made as per DOE Orders 5400.1 (DOE 1988) and 5000.3A (DOE 1990b).
Implementation of the orders is accomplished via Management Requirements and
Procedures Manual (MRP) WHC-CM-1-3, 5.14, Rev 5 (WHC 1989c). Specific
implementation, where required, is included in 1e appropriate Facility's
"Occurrence Categorization, Notification and Renorting" procedure.
Implementation of environmental limits and requ rements is found in the ECM,
WHC-CM-7-5 (WHC 1989a).

10.1 REQUIREMENTS

10.1.1 Occurrence Identification and Immediate Response

Each employee shall identify events and c¢ ditions and shall promptly
notify manac 1ent of such occurrences by:

e Calling 811 if immediate help such as fire, ambulance, or patrol is
required

e Calling 3-3800 (the F :rol Operations Center) if assistance other
than fire, ambulance, or patrol is r uired

e Notifying, after requesting necessary outside assistance, the
supervisor, who shall notify the facility manager, the building
emergency director, and the Occurrence Notification Center (ONC)
(6-2900).

Operations personnel shall take appropriate immediate action to stabilize
or return the facility/operation to a safe condition. The oversight
organizations shall notify their DOE Field Office, Richland, counterparts of
the event after receiving notifications from, and discussing the event with,
the facility man: :r.

10.1.2 Occurrence Categorization

Occurrences (environmental) shall be categorized as soon as practical
using the following specific criteria for radioactive and hazardous materials
release. These categorizations should be made within 2 h of identification.
Occurrences shall be categorized by their seriousness. If categorization is
not clear, the occurrence initially shall be c .egorized at the higher level
being considered. The occurrence categorizati  shall then be either
evaluated, maintained, or lowered as informati | becomes available.
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Any controlled and monitored liquid radionuclide releases exceeding
Westinghouse Hanford-established ACV on an annual basis or 2 times
ACV on a monthly or weekly basis.

Any controlled and monitored liquid radionuclide release exceeding
5,000 times DCG instantaneously.

Hazardous Substances Releases

Emergency.

Any actual or potential release of material to the environment that
results in or could result in significant offsite consequences;
i.e., need to relocate people, major wildlife kills, woodland
degradation, aquifer contamination, or the need to secure downstream
water supply intakes, etc.

Unusual Occurrence.

Release of a hazardous substance, reonlated pollutant, or oil that
exceeds a reportable quantity, feder: permits, DOE standards, or
levels requiring immediate reporting to outside agencies as
determined by Westinghouse Hanford Environmental Protection.

Off-Normal.

Any unmonitored release of hazardous substance or regulated
pollutant as determined by Westinghouse Hanford Environmental
Protection.

Any statistically significant increase of hazardous substance in
normally monitored releases.

Any discovery of toxic or hazardous . bstance where it is not
expected.

Any release of hazardous st stance or oil which is not classified as
an unusual occurrence but will be reported to outside agencies
(excluding normal reporting) as determined by Westinghouse Hanford
Environmental Protection.

10.2.3 Discovery of Radioactive or Hazardous Material

10.2.3.1

Contamination Due to U.S. Department of
Energy Operations

Emergency.
Discovery of contamination that coul result in significant

consequences (i.e., exceeding safe exposure limits to workers or
public).
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11.8 COMMUNICATION

The Operations and Engineering Contractor and the Research and
Development Contractor will compare and communicate results of their
respective monitoring programs at least quarterly and as soon as possible
under upset conditions.

11.9 REPORTS

Results of the near-field (operational environmental) monitoring program
are published in the document series WHC-EP-014 Westinghouse Hanford Company
Environmental Surveillance Annual Report (Schmi . 1990). The radionuclide
values in these reports are expressed in curies or portions thereof, for each
radionuclide per unit weight of sample (e.g., [ :ocuries per gram) or in field
instrument values (e.g., counts per minute) rather than EDE, which is
calculated as the summation of the products of the dose equivalent received by
specified tissues of the body and a tissue-spec Fic weighting factor.




WHC-EP-0481

This page intentionally left blank.



WHC-EP-0481
12.0 QUALITY ASSURA E

12.1 PURPOSE

This Quality Assurance (QA) Plan describes he quality assurance
requirements associated with implementing FEMPs. The plan identifies the FEMP
activities and-assigns the appropriate quality assurance requirements defined
by the Westinghouse Hanford Quality Assurance M ual, WHC-CM-4-2 (WHC 1989d).
This QA Plan shall be consistent with the requi ments in DOE 5700.68B,
"Quality Assurance" (DOE 1986b). In addition, yA requirements in 40 CFR 60,
Appendix A, "Reference Methodologies" (EPA 1986b) shall be considered when
performing monitoring calculations and establishing monitoring systems.

12.2 O0BJECTIVE

The objective of this plan is to provide a documented QA plan describing
QA requirements for facilities implementing the FEMPs.

12.3 REQUIREMENTS

A Quality Assurance Project Plan (QAPP) ha< been developed to implement
the overall QA program requirements defined by IC-CM-4-2 (WHC 1989d) and
WHC-EP-0446 (WHC 1991g). The Qi P applies specitically to the field
activities, laboratory analyses, and continuous monitoring performed for all
FEMPs conducted by Westinghouse Hanford. Plans and procedures referenced in
the QAPP are available for regulatory review uj 1 request by the direction of
the Westinghouse Hanford Environmental Assuranc Manager. Table 12-1 contains
selected Westinghouse Hanford supporting activities for FEMP activities as
described in the QAPP.

12.4 FACILITY-SPECIFIC REQ REMENTS

The QAPP includes a 1ist of analytes of it 2rest and analytical methods
for RCRA groundwater monitoring at tl lanford ite. This Tist includes
detection limits and precision and a« ‘acy requirements for each analy
The analytes of interest applicable to the T Plant have been identified from
this table and are Tisted in Table 12-2.
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13.0 INTERNAL AND EXTERNAL | AN REVIEW

DOE Order 5400.1, "General Environmental Protection Program,"
Chapter IV.4 (DOE 1988) requires the facility effluent monitoring plan be
reviewed annually and updated every 3 yr. The FEMP should be reviewed and
updated as necessary after each major change or dification in the facility
processes, facility structure, ventilation and 11quid collection systems,
monitoring equipment, waste treatment, or a significant change to the Safety
Analysis Reports.*

Facility operators will have to certify on a semiannual basis that no
changes have occurred in operations that would require new testing. Although
the report is based on the calendar year, the emission limits apply to any
period of 12 consecutive mo. Westinghouse Hanford Environmental Protection
prepares an annual effluent discharges report ft each area on the Hanford
Site that covers both airborne and liquid relea: pathways (Brown et al 1990).
In addition, a report on the air emissions and « mpliance to the Clean Air Act
of 1977 (NESHAP) is prepared by Westinghouse Hantord Environmental Protection
for the DOE Field Office, Richland for submittal to EPA as well as DOE-HQ.

Facility management is to obtain approval from the Environmental
Protection function for all changes to the FEMPs, including those generated in
the annual review and update. In addition, the FEMP shall be reviewed y QA.

*T Plant Facility management is responsilt 2 for ensuring that the reviews
and updates are performed. Records retention snall be in accordance with the
QAPP.
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14.5 291-T-1 MAIN STACK

The effluent monitoring system for this stack is designed to monitor the
release of both alpha and beta radiation. A particulate record sampler is
installed to provide a sample that is evaluated weekly for the presence and
quantity of alpha and beta radiation, and is isotopically analyzed
periodically to quantify specific radionuclides.

The stack also is equipped with two continuous alarm monitors that are
designed to alarm when an unusual increase in alpha activity or beta activity
is detected. The stack also is equipped with associated monitoring equipment
including pumps, tubing, vacuum gauges, and i >w-measuring devices.

The primary intent of regulations governing this system is to ensure
that:

The appropriate radioactive materials ‘e being monitored
e The system can detect and quantify the ievels of concern
e The quantification is accurate.

The basic re 1irements for monitoring radionuclides release to air are
contained in 40 Crr 61 (NESHAP) (EPA 1989c). The requirements of Subpart H of
the NESHAP were described in detail in Section 3.0 of this document. The
following is an assessment of the compliance of 291-T-1 Main Stack monitoring
system against these requirements.

As documented in the NESHAP and associated iterature, one of the primary
conditions that must be met to ensure accurate r isurement is that the
monitoring be performed in an acceptable location in the stack. 40 CFR 60,
Appendix A, Method 1, requires that sampling be =2rformed "at a site located
at least eight stack diameters downstream and t1 diameters upstream from any
flow disturbance . . ." This condition is not 1 t for the 291-T-1 Main Stack
sampling probes, which are located at the 50 ft level of the stack, or
approximately three duct diameters from the base of the 16-ft dia. stack where
major flow transitions occur. However, Method 1 also states that "if
necessary, an alternative location may be necessary, at a position at least
two stack diameters downstream and a half diameter upstream from any flow
disturbance." Therefore, compliance with the s pling probe placement
requirement :pends in part on the reasons for selecting the 50-ft level for
sampling. However, the stack flow at 50 ft is highly turbulent, having a
Reynolds number of over two million. Consequently, the five or eight stack
diameter is less important than it would be if the flow were laminar.

However, as is discussed below, selection of this sampling location
necessitates careful studies of flow and particle size distributions to ensure
that representative samples are obtained.

Another critical consideration is proper placement and operation of the
sampler probes within the stack. ne concern is that the probes are placed in
proper locations and sufficient quantities to ensure that the particles being
sampled are representative of those being released from the stack. In cases
where mixing is complete and particle size ¢ stribution is uniform over the
stack cross section, a single probe may be sufficient. A second concern is
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be unnecessary if it could be demonstrated tI . the particle sizes in the
effluent stream are small enough that isokinetic sampling is not important.
However, no documented particle studies were available.

To summarize the analysis of the stack sampling probe design:
a sufficient number of nozzle pr« es is used to sample the stack effluent and
ensure that the sample composition is representative of the composition of the
effluent. However, no documentation was identified that demonstrates that the
probes are located properly. Isokinetic samplir is difficult in this stack
because of the highly variable flow rate. Howev °, no documentation was
available that demonstrates, preferably through measurements, that is¢ inetic
sampling conditions exist even for average stack flow rates. These
measurements should include both stack velocity profile measurements and
measurements of the velocity through the samplir probe orifices. These
measurements could be unnecessary if it could be demonstrated that the
particle sizes in the effluent stream are substantially less than 5 um. Such
measurements are required even though the air is passed through several stages
of HEPA filtration because there is a possibility of HEPA filter inoperability
or a conglomeration of particles downstream of = : filters. In general, it
appears that the overall system may be sufficiel given the effluent stream
conditions, although documentation is lacking.

A point-by-point evaluation of the Clean A~ Act (NESHAPs) requirements
is being conducted by the facility at this time and will be incorporated in
this document in the next revision.

Specific requirements on the number and location of points used to
characterize particle size distributions are pri ided in 40 CFR 60
(EPA 1986b), Appendix A, Method 1. In cases in n1ich the eight- and
two-diameter criteria cannot be met, the minimum number of traverse points is
dependent on the specific number of duct diamet( ; both downstream and
upstream of the closest flow disturbances.

The effluent monitoring equipment contained in the instrument cabinet
appears to be in compliance, in general, with aj licable regulations. e
cabinet is heated, 1it, and well-ventilated. As described in Section 7.0, the
monitoring equipment includes:

An incoming samplir line
Two flow splitters

A record sample holder

An Alpha 5-A CAM

A Beta AMS-3 CAM

Three rotameters

A flow totalizer

Three vacuum gauges

Three flow alarm switches
Vacuum lines

Three centrifugal type pumps
Three flow regulators

An alarm relay panel.
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15.0 SUMMARY AND CONCLUSIONS

This FEMP assessed the magnitude of routine d potential liquid and
airborne effluent releases from the T Plant Facitity to dete iine the
compliance of effluent monitoring systems and sai ling programs with
applicable DOE, federal, and state regulations. ased on the data reviewed.
three effluent streams were determined to re¢ ire monitoring according to e
regulations. These streams are the 216-T-4 Chemical Sewer, 291-T-1 Main Stack
and the 296-T-13 Roof Stack. The adequacy and ¢ pliance of their monitoring
systems and/or sampling programs is documented in this Plan. Specifics of the
monitoring/sampling program that were determined not to be in compliance have
been identified

Table 15~1 identifies changes recommended to achieve compliance for the
three effluent streams which require monitoring.
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Storage, and Disposal Facilities," Title 40, Code of Federal Regulations,
Part 264, U.S. Environmental Protection Agency, Washington, D.C.
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e Radionuclides must be measure according to 40 CFR 61, Appendix B,
Method 114 (EPA 1989a)

e A quality assurance program must be conducted that meets the
performance requirements described in 40 CFR 61, Appendix B,
Method 114 (EPA 1989a).

The following sections present these requirements in more detail and
discusses their importance.

16.2.1 Measurement of Effluent Flow Rate

The NESHAP (EPA 1989c) requires that flow rate measurements be made. The
flow rate (volumetric) needs to be accurately quantified so that
concentrations or activity levels, measured in the samples that are extracted,
can be used to derive total emission rates. The volumetric flow rate is the
product of the cros: iectional area of < e stack and the effluent velocity.
The measurement of velocity is complicated by its variation across - e
diameter of the stack. For stacks with a circular cross-section, the maximum
velocity occurs at the center of the stack and the velocity aj roaches zero at
the stack wall.

The NESHAP specifies EPA Reference Method 2 to determine velocity and
volumetric flow rate for stacks and large vents. Reference Method 2A is
specified for flow rates through pipes and small vents. Both methods are
contained in 40 CFR 60, Appendix A (EPA 386b).

Method 2 specifies the measurement of average gas velocity with a Type S
pitot tube. It is applicable to any gas stream where a measurement site that
meet the criteria of Method 1 is available. It cannot be used in cyclonic or
swirling gas streams.

Method 2A specifies the measurement of average gas velocity directly with
a gas volume meter. Temperature and pressure measurements are made to correct
the vol : to standard conditions. It is applicable - pipes and small ducts,
either in-line or at exhaust positions, within t| temperature range of 0 °C
to 50 °C.

The NESHAP (EPA 1989c) does not define a specific frequency for
conducting flow rate measurements. The rule states that the frequency of flow
rate measurements should be dependent upon the variability of the effluent
flow rate. If the flow is highly variable, continuous or frequent flow rate
measurements must be made. For consistent flow rates, only periodic
measurements are necessary.

16.2.2 Measurement of Radionuclides
The NESHAP (EPA 1989c) mandates that radionuclides be monitored in situ

or extracted, collected, and measured. ~ e effluent stream must be monitored
continuously with an in-line (in situ) detector, or representative samples
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must be extracted continuously. Periodic sampling may be used only with EPAs
prior approval, and the frequency must be sufficient to provide representative
sampling.

The NESHAP (EPA 1989c) requires that radionuclides be measured at the
point of release so that dispersion modeling can then be used to estimate the
ambient npact (dose) at critical receptors. Measurements are made on samples
of the etfluent. The samples must be representative of the entire effluent
stream to minimize over- or under-estimation of the characteristics of the
effluent and the estimated ambient impacts. The characteristics of the
effluent stream can vary temporally and spatially. The procedures specified by
the NESHAP are designed to ensure that samples are representative. The
40 CFR 61.93 (b)(2)(ii) (EPA 1989c) mandates that monitoring or sample
extraction be performed continuously. This eliminates or at least mitigates
the impact of temporal variation on the reprc :ntativeness of the samp 2. The
NESHAP also mitigates the impact of spatial variation on ri resentativeness of
the sample by mandating a method for identif; 1g an acceptaple sampling site.
This method is presented in the next section.

16.2.3 Sampling or Monitoring Site Location
(U.S. Environmental Prot :tion Agency
Method 1)

. In order to obtain a representative sample that considers the impact of
spatial variation the NESHAP [40 CFR 61.93(b)(2)(i)] (EPA 1989a) mandates that
EPA Method 1 be employed to select a monitoring or sampling site.

EPA Method 1 can be found in 40 CFR 60, Appendix A (EPA 1986b). The pui 2Jse
of the method is to aid in the representative measurement of contaminants and
volumetric flow rate by identifying a measurement site where the effluent
stream is flowing in a known direction. The method also divides the stack

into cross-sections of equal areas. The method is applicable to flowing gas
streams in ducts, stacks or ventes, It cannot be used when (1) flow is

cyclonic or swirling, (2) a stac is smaller than 12 in. in diameter, or

(3) the measurement site is less than two stack diameters downstream or less
than half a diameter upstream from a flow disturbance.

16.2.4 m; 2 Ext1 :tion (Al 11810 )

If the sample must be extracted from the effluent st ‘:am and transpor :d
to a collection device or analyzer, precautions must be taken to ensure that
the representativeness of the sample is not affected by the extraction
process.

I[f it is necessary to extract the sample from the effluent for collection
or measurement, the NESHAP [40 CFR 61.93(b)(2)(i)] (EPA 1989c) mandates that
ANST N13.1-1969 (ANSI 1969) be followed to mitigate changes in the
characteristics of the sample due to extraction and transport of the sample to
the collection or measurement device.

16-7







WHC-EP-0481

The ANSI N13.1-1969 (ANSI 1969) recommends that in applications in which
particle sizes may be expected to vary, particularly when particles larger
than five microns are anticipated, the sampler arrangement be designed to
permit near isokinetic flow into the sampler entry probe or through the
collector when the collector is facing it ) the stream sampled.

16.2.4.2 Deposition Losses. The principal mechanisms by which particles are
deposited are gravity settling and Brownian diffusion when the flow is
laminar. Particles carried by an airstream moving in a horizontal tube will
tend to settle to the bottom of the tube due to the influence of gravity. Any
delivery line through which the sample is carried to the collection or
measurement device will preferentially remove large particles through
gravitational settling when the flow is too low. Very small particles can
diffuse to the wall of a conduit by Brownian motion. Particle size is of
extreme significance. Very small particles are lost to the wall rapidly when
gas flow is very low.

The ANSI N13.1-1969, Appendix B (ANSI 1969) recommends that sampling
lines be avoided whenever possible and always kept at a minimum length. In
every case where sampling delivery lines are required, an evaluation should be
made of deposition in the lines. Appendix B also provides a table that allows
a determination to be made of the significance of distortion because of
deposition.

16.2.4.3 Impaction Losses. Particles carried in turbulent flow will be
deposited on the walls of a conduit because of the adhesive properties of the
particle and the wall. The degree of deposition depends upon particle size
and density, the average velocity of the air, and the diameter and length of
the conduit. Deposition does not continue to increase indefinitely as the
velocity and particle size increases. A velocity will be reached above which
particles will be re-entrained. The onset of re-entrainment is a function of
particle size, the particle density, tube diameter, and the adhesive
properties of the particle and wall.

16.2.4. Physical Changes. A ch. je in the physical state (e.g., liquid,
gas, solid) of an airstream constituent can result in sample distortions.
Such changes can be precipitated by a temperature and/or pressure change.
Moisture in the sample can result in conden: :e on the inner surfaces of
sampling lines that may fnrm pockets and act as traps. or provide wetted
surfaces to which tha coi._iminant of in’ ro |l . In extreme
situations traps ai pockets may act as » scrubbers for the

radioac ive material transported. Excessive moisture may also destroy filter
media usefulness either by blocking the air passageways through the pores, or
by weakening it to a point that it te s or breaks easily. ANSI N13.1
recommends heated sampling lines when heavy »>isture loadings are anticipated,
to prevent condensation in the lines and to raise the collector temperature
well above dewpoint.

16.2.4.5 Chemical Activity. Chemically re tive contaminants in the
extracted sample can be largely absorbed on or react with materials of
construction resulting in under-representation in the analysis. In ad tion
the corrosion, clogging, and uneven surfaces that can result from chemically
active constituents can result in distortion of the measurement of
non-reactive contaminants. The ANSI N13.1-1969 (ANSI 1969) recommends extreme
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16.2.5.2 Radionuclide Analysis Methods. The EPA Method 114 presents a series
of methods based on "principles of measur: :nt," which are applicable to the
analysis of radionuclides collected from airborne effluent streams at
stationary sources. These methods are applicable only under the conditions
stated and within the limitations described. Some methods specify that only a
single radionuclide be present in the sample or the chemically separated
sample. This condition should be interpreted to mean that no other
radionuclides are present in quantities that uld interfere with the
measurement. The methods that are applicable are dependent upon the type of
radiation emitted. Table 16-2 summarizes the mandated analysis methods by

radiation type and applicability.

16.2.6 Quality Assurance Program for Effluent Monitoring

The EPA Method 114 presents minimum requirements for QA program. The QA
program must be documented in a project plan that addresses all the QA
elements prescribed in Method 114. The QAPP must contain the following

critical elements:
e A description of t| organizational structure that includes
functional responsibilities, authority, and lines of communication
for all emission measurement activities

e A description of administrative controls.
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GLOSSARY

Administri* -2 Control Values (ACV). Contractor-imposed radionuclide and
hazardous materia: release limits usually based upon ALARA goals for
protection of the public.

Contractor. A company or entity that has entered into a prime contract
to operate a Hanford Site facility or perform a function for DOE Field Office,
Richland.

Crib. A trench, ditch, or similar configuration used to discharge liquid
effluents to the ground. This method of subsurface liquid waste disposal
allows liquid waste to percolate into the surrounding soil.

Dan Waste. Washington State designation for solid wastes : ecified
in WAC 1/5-ouo (Ecology 1989) as dangerous or extremely hazardous waste.

Derive- “oncentration Guides ("™"%). The concentration of a radionucli
in air or wacer that, under conditions of continuous exposure for 1 yr by one
exposure mode, would result in an effective dose equivalent of 100 mrem. DCGs
do not consider decay products when the parent radionuclide is the cause of
the exposure. DCGs are listed in DOE Order 5400.5, Chapter III (DOE 1990a),
and contractor safety and environment: compliance manuals.

Discharge. Liquid effluent releases.

Dir-*arge Point or Efflue-* ™*scharge Point. The point at whit an
effluent ur discharge enters tne environment from the facility in which it was
generated.

Effective Dose Equivalent (EDE). The s mation of the products of the

dose equivalent received by specified tissues of the body and a tissue-
specific weighing factor. This sum is a risk-equivalent value and can e used
to estimate the health-effects risk of the exposed individual. The tissue-
specific weighing factor represents the fraction of the total health risk
resulting from uniform whole-body irradiation that would be contributed by
that  irticular ti: T ‘fective di juivalent includes the committed
effective dose equivalent from internal « ition of radionuclides and the
effective dose equivalent because of penetrating radiation from sources
external to the body. Effective dose equivalent is expressed in units of rem
(or sievert).

Effluent. A collective term describing emissions and discharges.

Effluent Monitoring. Measurement of Tiquid and airborne effluents to
characterize and quantify contaminants, assessing radiation exposures of
members of the public, provide a means to monitor and/or control effluents at
or near the point of discharge, and demonstrate compliance with applicable
standards and permit requirements.
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In-line Monitor. A system in which a detector or other measuring device
is placed in the effluent stream to perform measurements on the effluent
stream.

Inventory at Risk. The quantity and/or type of radioactive and/or
nonradioactive hazardous material present in a facility with the potential to
enter an airborne or liquid effluent stream.

Isokinetic. A condition that exists when the velocity of air entering a
sampling probe held in an airstream is identical to the velocity axis of flow
of the airstream being sampled at that point.

Mixe~ 'laste. Waste containing both radioactive and hazardous components
requlated vy the Atomic Energy Act and the Resource Conservation and Recovery
Act of 1976 (RCRA), respectively.

Non-complexed. Waste that does not contain the chelating agents
ethylenediaminetetraacetic acid (EDTA), hydroxyethylethylenediaminetriacetic
acid (HEDTA), citric acid, or hydroxyacetic acid.

Nr- --nformance. A non-conformance exists when any of - e following have
occurreu, and the appropriate recovery actions are implemented.

e Exceeding an ECL
* Failure to meet an environmental surveillance requirement
e Failure to implement an environmental administrative control

e Failure of primary environmental m@ itoring equipment to pass a
surveillance check.

Normal Operations. A plant operating condition where all processes and
safety control devices are operating as designed.

Occurrence Report. A written evaluation of an event or condition that is
prepared in sufficient detail to enable the reader to assess its significance,
( 1St _1ences, or implications and to evaluai tlI actions being proposed or
employed to correct the condition or to avoid recurrence.

Qil. O0il of any kind or in any form, including, | : not limited to
petroleum, fuel oil, sludge, oil refuse and oil mixed with wastes other than
dredged soil.

Onsite. Refers to the area encompassed by the Hanford Site boundaries.

Offsite. Refers to the area outside the Hanford Site boundaries.

Primary environmental monitors. Monitoring equipment Tegally required to
monitor ongoing discharges. In general, this term applies to monitors closest
to the point of discharge which are used to determine if discharges are within
specified limits.
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