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A. INTRODUCTION

e Sampling and Analysis Plan (SAP) for the B-Plant Chemical Sewer (BCE) is

'signed to document the chemical and radiological content of the BCE
effluent. The procedure used to provide documentation is described in this

cument. The BCE SAP will be revised as necessary to ensure that it will
document the chemical and radiological composition of the BCE effluent.

B. SAMPLING OBJECTIVES

This sampling plan provides information on how the B-Plant Chemical Sewer
$BCE) liquid effluent will be sampled and analyzed to accomplish the
ollowing:

1. Provide characterization data for the BCE liquid effluent stream
during different facility operational configurations.

2. Confirm the waste designation as identified in the B-Plant Chemical
Sewer Stream-Specific Report (WHC-EP-0342, Addendum 6) per WAC 173-303-
070.

In addition, the data collected by this sampling plan will be available for
use: to pi side confirmatory data for the WAC 173-240 Engineering Report to
suypport the Best Available Technology-Economically Achievable evaluations and

iquid effluent treatment system design, and to provide data on chemical and
radiological constituents in order to determine loading and rate of migration
to support the assessment of impacts on continued discharge.

Quality Assurance objectives associated with the sampling protocol for this
samnling plan are described in the Liquid Effluent Sampling Quality Assurance
Prc :ct Plan (WHC-SD-WM-QAPP-011).

C. SITE BACKGROUND

This section describes the B-Plant Facility that produces the BCE liquid
effluent, the BCE 1iquid effluent stream and its sources, and the disposal
site receiving the BCE liquid effluent.

C.1 B-PLANT FACILITY DESCRIPTION

..Je B-Plant Facility is located in the 200 East area at Hanford. This
facility contains two major operating system areas, the Waste

icapsulation and Storage Facility (WESF) and the 221-B Building. Both
operating system areas are required to carry out B-Plant Facilities’s
mission which is to ensure safe storage and management of radiological
inventories. In WESF the inventory consist of Strontium and Cesium
capsules while 221-B Building has a substantial radiological inventory
remaining from previous production campaigns. Although no production
activities are currently taking place at this facility, several operating
systems are required to accomplish the B-Plant Facility mission.
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The major operating systems contributing to the BCE liquid effluent
stream from the B-Plant Facility are the systems for generation of
demineralized water, for generating compressed air, and for conditioning
of water used in heating, ventilation, and air conditioning (HVAC) units.

Other support buildings at B-Plant include the 271-B Building, 217-B
Building and 211-BA Building. The 271-B Building contains operations
offices and the Aqueous Makeup Unit (AMU), chemical makeup tanks, while
the 217-B Building is used to produce demineralized water used in the
facility. The 211-BA Building is a liquid effluent neutralization
facility for the BCE liquid effluent.

C.2 STREAM DESCRIPTION

The BCE 1iquid effluent stream is designated as not a dangerous waste
(WHC 1990). It consists of heating, ventilation, and air conditioning
condensate, steam condensate, cooling water for air compressors,
condensate from air compressors, potentially radiologically contaminated
water from floor drains, overflow discharge from 2902-B Emergency
Sanitary Water supply, effluent from the demineralizer during a periodic
regeneration of the cation and anion columns, and storm water runoff from
three street drains (Figure 1) (see Appendix A for a description of
individual contributors).

Past sampling, analysis, and process knowledge have indicated that the

BCE liquid effluent is not a dangerous waste (WHC 1990). This stream was
designated as not a dangerous waste by comparing sample data to the
dangerous waste criteria (WAC 173-303-100) and dangerous waste
characteristics (WAC 173-303-090). Detailed documentation is provided in
the B-Plant Chemical Sewer Stream Specific Report (WHC-EP-0342, Addendum 6).

Portions of the BCE liquid effluent stream have the potential for
contamination from radiological and non-radiological contamination. To
avoid the release of radiological contaminated water to the BCE liquid
effluent stream, water from potentially radiologically contaminated areas
in 221-B are diverted to tank TK-10-1 and sent to the 200-E Tank Farms.

A small fraction of the stream comes from HVAC units. Both 225-B and
221-B HVAC units are operated continuously. Since the HVAC treats the
inflow air, potentially contaminated air, being drawn downstream, has a
low probability of reaching and contaminating the HVAC condensate.

The volume of the BCE effluent stream is approximately 185,000 gal/d (WHC
1991c). Two major contributors to this volume are cooling water for the
air compressors in 225-BC and 271-B (Table 1). These two contribute
approximately 80% of the volume of the liquid effluent. Another major
contributor to the volume of the stream, approximately 10%, is the
overflow from the Emergency Sanitary Water Tower. This overflow
maintains fresh sanitary water.
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Table 1 Major Volume Contributors to The BCE

Contributors Per Cent of Total Volume
Estimated
i

225-BC Air Compressors Cooling Water 40
271-B Air Compressors Cooling Water 40
2902-B Emergency Sanitary Water 10
Overflow
Others (See Appendix A) 10

TOTAL = 100

C.3 216-B-63 DITCH

The 216-B-63 Ditch, constructed in May 1970, currently receives the
liquid effluent from the BCE. It is a percolation trench approximately
1500 feet long and approximately 8 feet wide in cross section at the
bottom.

D. RESPONSIBILITIES

B-Plant Engineering personnel have prepared this Sampling and Analysis Plan.
In addition, Environmental Assurance personnel will provide additional
technical support to the sampling activities as necessary. The BCE Cognizant
Engineer from B-Plant Environmental Engineering will be the Sampling Task
Leader and will be responsible for scheduling operators and health physics
technicians to support the sampling team, reviewing data logs, sampling,
surveying chain of custody of samples and data.

Protocol sampling (non-routine sampling) will be performed by Westinghouse
Hanford Company (WHC) Sampling and Mobile Laboratory (SML) personnel. These
sampling personnel are qualified CERCLA and RCRA samplers, and will not
require observation by a QA representative. These personnel will also ensure
that the protocol samples meet the quality assurance criteria of EPA’s SW-846.
(These personnel are responsible for preservation, collection, security, and
shipment of the samples).

SML personnel will deliver radiological screening samples, taken at each
sampling event to classify total activity for shipping purposes, to the 222-S
Laboratory after B-Plant health physics technicians have surveyed and released
the sample containers. If the samples meet Department of Transport, DOT,
guidelines for non-hazardous and non-radioactive materials, SML personnel will
prepare the shipping papers and carry the samples to WHC Shipping for offsite
shipment. If the samples do not meet the DOT guidelines, Field Shipping

4
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Support personnel will check that the protocol samples have been correctly
packaged and will prepare the samples for shipment to the offsite analytical
laboratory. The handling and shipping of the protocol samples will meet the
requirements of Westinghouse Hanford Company’s Environmental Investigation
Instruction 5.11.

Office of Sample Management (OSM) will schedule laboratories for sample
analysis, tracking of samples, and data validation.

E. SAMPLING LOCATION AND FREQUENCY

This section describes sampling location and frequency of protocol sampling
for the BCE effluent stream.

E.1 SAMPLING LOCATION

The protocol grab sampling of the combined BCE 1iquid effluent will be
performed at the 211-BA Building or Manhole 14, since these locations are
downstream from all contributors. Three additional protocol grab samples
will represent background of the input liquid streams entering B-Plant
and the BCE. These protocol grab samples (shown in Table 2) will be
taken at Manhole 4, 294-B, and 284-B. The grab sample at Manhole 4 is of
the sanitary water overflow background contribution to the BCE 1liquid
effluent while the grab protocol sample at 294-B is of the background raw
water supply to B Plant Facility. The grab protocol sample at 284-B
Powerhouse is of the background steam condensate from the steam supply to
the B-Plant Facility.

TABLE 2 PROTOCOL SAMPLING LOCATIONS

SAMPLE SAMPLE LOCATION DESCRIPTION
1 211-BA or Manhole 14 Combined BCE Stream
2 Manhole 4 Sanitary water overflow into BCE
3. 294-B Raw water supply to B Plant
4 284-B Powerhouse Steam condensate from steam

supply to B Plant
E.2 FREQUENCY

Protocol samples at all four locations will be taken initially twice a
year to characterize each different operating conditions effecting the
effluent stream. The first set of protocol samples will be taken when no
regeneration liquid from the demineralizer ion columns is being added to
the BCE liquid effluent, while the second set will be taken during the
time when the neutralized regeneration is being released to the BCE
effluent stream. This regeneration of the ion exchange columns uses
sodium hydroxide and sulfuric acid solutions which are buffered and
stored in tank SK-161. This effluent, approximately 20,000 gallons is
released into the BCE over a multi-day period. The regeneration takes
place periodically, i.e. approximately 2-3 times a year. Additional

5
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Tt above 1ist was selected based on process knowledge from past sampling
activities, especially sampling for the B-Plant Chemical Sewer Stream-Specific
Report (WHC 1990). Conductivity, anions, total dissolved solids, and metals
were selected since they give a good indication of overall water quality.
Volatile organics, semi-volatile organics, and total organic carbons analyses
were selected to confirm that these constituents used in process solutions are
not present in the liquid effluent. Gross alpha/beta analysis will provide
information on radionuclide content of the liquid effluent at the time
sampling was performed. Total uranium plus the specific radionuclide analysis
for Strontium 90 and Cesium 137 will provide information on the radionuclide
content of the liquid effluent.

Protocol samples will be collected in commercially available, certified
precleane glass or plastic bottles. The sample volumes and number of
containers are prescribed by the analytical laboratory and are subject to
change. Sample volumes, container types, and preservatives are:

1. 125 ml polyethylene container with tetrafluoroethylene 1ined
cap, no preservative for lon Chromatograph anions and pH

2. 250 ml polyethylene container with tetrafluoroethylene 1ined
cap, pH<2 by nitric acid preservative for Inductive Coupled
Plasma Metals.

3. 500 ml polyethylene container with tetrafluoroethylene 1ined
cap, pH<2 by nitric acid preservative for mercury.

4. 2 duplicate 40 ml amber glass containers with septum caps
(tetrafluoroethylene lined), for Volatile Organics, filled
without bubble formation and with no head space.

5. 1 liter amber glass container with tetrafluoroethylene 1ined
cap for Semi-volatile organics, filled without bubble formation
and with no head space.

6. 1000 ml polyethylene container with tetrafluoroethylene 1ined
cap preserved with 2 ml nitric acid, for Strontium 90 and
Cesium 137.

7. 250 ml polyethylene container with tetrafluoroethylene lined
cap, no preservative for Total Dissolved Solids.

Preservatives required above will be supplied by WHC Sampling and Mobile
Laboratory and will be added to the containers before going into the field.
After sampling, the caps will be sealed to the containers with tamper proof
tape. The containers will be labelled, then bagged and re-bagged. The outer
bag will be taped with tamper-proof tape. After bagging, the samples will be
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refrigerated at 4 degrees Celsius until ready to ship when they will be placed
and shipped in cooler ntaining ice.

Field 1 3s wil be completed following tI "Environmental Investigations and
Site Characterization Manual”, WHC-CM-7-7 and procedure EII 1.5 "Field
Lo rooks" at the time of sampling by the sampling team.

A chain-of-custody form will be filled out at the time the sample is placed in
the cooler. Since a sample may consist of several containers, the chain-of-
custody will account for each container. Once the sample has been drawn, it
must be in the physical control or view of the custodian, locked in an area
where it ¢ not be tampered with, or prepared for shipping with tamper-proof

tape appl: Physical control includes being in the sight of the cust "~ »,
being in a room which will signal an alarm when entered, or locked in a
ibinet. Wl | more than one p¢ n is invol\ in sampling, one *son all

be designated the custodian and only the custodian signs as sampler. This
person remains the custodian until the samples are transferred to another
location or group when the custodian signs over to the designated receiver the
released samples. The Liquid Effluent Sampling Quality Assurance Project Plan
(WHC-SD-WM-QAPP-011) contains a copy of the chain-of-custody form to be used.
A private carrier used to transport the samples and chain-of-custody
documentation : all be bonded.

The protocol samples will be transported to an approved Westinghouse Hanford
Company participant contractor or subcontractor laboratory for analysis
consistent with SW-846 requirements.

The data from the analysis of the samples will be considered representative so
long as at least 90 percent of the data points meet the established
requirements in the laboratory contract for precision and accuracy. Data
which dc : not meet this objective will be reviewed by the Office of Sample
Management to determine whether the data can be used or whether corrective
action should be taken. If necessary, corrective action in accordance with QI
16-2, WHC-CM-4-2 will be taken which could require repeating the sampling and
ialysis  tivity.

I 1 notes will be kept by sampling personnel which identifies date, time,
weather conditions, plant operational status, and any other relevant
information from each sampling event.
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A descriptic of the contributing streams and the effluent flow path is

presented.

A.1 CONTRIBUTING STREAMS

Table A-1 Contributing Streams to B-Plant Chemical Sewer

Building Systeom Contrih+or
211 Cl rical Raw Water

Storage Tanks Steam Condensate

Sanitary Water and
I 1tral W ent
Reagent (H2S04, NaOH

NaP04, NaC03)

212-B HVAC Steam Condensate
217-B ~ emineralizer Sanitary Water
221-B HVAC Steam Condensate
Sanitary Water
221-B IﬁStrument Sanitary Water

Air Compressor

221-B - Pipe and Steam Condensate
Operating Cooling Water
Gallery Raw and Sanitary

221-B Scale Tanks Overflow

221-B lectrical Steam Condensate

Gallery Sumps Leaks

222-B HVAC Steam Condensate
Sanitary Water

Dearborn 730

224-B HVAC Steam Condensate

Sanitary Water
Dearborn* 730

225-B Yard Drains Storm Water

* Dearborn Division of WR Grace & Co., Lake 2urich, 1L

10

Flowrate(gal/d)

Average Variation

0-100

20,000gal/multi-day

0-50
0-100
0-20

<20,000

100

{

Administrative
Lock out

Diverted
to TK-10-1

0-500

0-500

0-100
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TABLE A-1 CON'T

225-8 AMU Tanks
oor Drains
225-B VAC
225-BC ir Compressor
271-B Basement Floor
‘ains
1st Level
Floor Drains
2nd Level
Floor Drains
3rd Level
Floor Drains
271-B VAC
271-B rocess Air
Compressor
276- loor Drains
292-B Floor Drains
2902-B Sanitary Water
Storage Tank
Manhole 5 Street Drain

Steam Condensate
Raw Water

Sanitary Water
Condensation

Raw Water

Steam Condensate
Raw Water

Janitor Supplies
Maintenance Supplies

Sanitary Water
Janitor Supplies

Sanitary Water
Janitor Supplies

Sanitary Water
Steam Condensate

Steam Condensate
Sanitary Water
Dearborn 727 and 730

Raw Water, Condensate

Steam Condensate
Steam Condensate

Sanitary Water

Storm Water

WHC-SD-WM-PLN-029, Rev.

0-500

0-50

70,000

0-1000 total

0-2000

70,000

0-100
0-50
20,000
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A.2 DESCRIPTION OF THE BCE FLOW PATH

The following is a description of individual contributors to the BCE in the
sequence ' the flow chart shown in Figure 1.

MANHOLE 1

Manhole 1 only receives liquid effluent from steam condensate from the 292-B
Building. Routine effluent flow at Manhole 1 is estimated to average less
than 20 gal/d.

ono,q nildinna

This building is used for stack monitoring equipment. Only building
heating steam condensate during the heating season is being released into
the BCE effluent stream.

MANHOLE 2

Manhole 2 receives liquid effluent from Manhole 1 and from the 222-B Building.
Routine effluent flow to Manhole 2 is estimated to average less than 50 gal/d.

222-B Buildin

Sanitary water and steam condensate from HVAC system are discharged into
the BCE from 222-B Building. A Dearborn chemical Dearborn 730" is used
to treat the water in the HVAC.

MANHOLE 3

Manhole 3 receives liquid effluent from Manhole 2, 224-B Building and from two
street drains. Routine effluent flow to Manhole 3 is estimated to average
less than 100 gal/d.

224-B Building

Sanitary water and steam condensate from the ventilation system are
discharged into the BCE from the 224-B Building. Dearborn 730 is used to
treat the water in the HVAC. In addition, condensate from the water
heater is discharged into the BCE.

treet Drains

Two street drains north of 224-B on 7th Street drain storm water into the
BCE.
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MANHOLE 4

Manhole 4 receives liquid effluent from Manhole 3 and from 2902-B Emergency

Sanitary Water. Routine effluent flow to Manhole 4 is estimated to average
20,000 gal/d.

2002-B _Emergency Sanitary Water

Overflow from a 50,000 gallon tank of the emergency sanitary water supply
is drained into the BCE. Overflow is required to maintain chlorine
levels in the tank, to avoid freezina of the tank, and to maintain

1 1lation within the tank. In add on, once a year, this 50,000
gal i tank is drained and flushed into the BCE over a twelve hour

period.
MANHOLE 5

inhole 5 receives liquid effluent from Manhole 4 and from a street drain.
Routine effluent flow to Manhole 5 is estimated to average 20,000 gal/d.

Street Drain

Storm water runoff from a drain on 7th Street is drained into the BCE.
MANHOLE 6
Manhole 6 receives liquid effluent from Manhole 5 and from two yard drains
south of 225-B Building. Routine effluent flow to Manhole 6 is estimated to
average 20,000 gal/d.

225-B Yard P»=ins

Storm water runoff from two drains in the 225-B yard is drained into the
BCE.
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MANHOLE 7

Manhole 7 receives 1iquid effluent from Manhole 6 and from 225-BC Building.
Routine effluer flow to Manhole 7 is estimated to average less than 90,000
gal/d.

225-BC Building

A liquid € ‘luent stream is generated by the use of one of the two oil-
less air compressors. The largest stream is raw water used to cool the
air mpressors while the second stream is 1iquids removed by the
compressor from the air. Both streams are drained to the BCE.

MANHOLE 8

nhole 8 receives liquid effluent from Manhole 7 and from HVAC from 225-B
Bui}ding. Routine effluent flow to Manhole 8 is estimated to average 90,000
gal/d.

225-B Building

Cor 'nsate and chemicals used to treat the HVAC system is drained to the
BCE.

CLEANOUT 9
C :anout 9 receives liquid effluent from Manhole 8, 225-B Building, 221-B
Building Pipe and Operating Gallery, and air compressors in the 271-B

basement. Routine effluent flow to Cleanout 9 is estimated to average 185,000
gal/d.

225-B Building

. .oor drains, overflow drains in the AMU, and safety shower drains
contribute to the BCE. Administrative controls and/or tag and locks
placed on the tanks in the AMU have been designed to eliminate the
addition of chemicals to the BCE.

Possibly radiological contaminated effluent can enter the BCE from vent
lines from drains leading to TK-100 and from the chill water in the Truck
Port.
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221-B Pipe and Operating Gallerijes

Two liquid streams from the Pipe and Operating galleries, condensate from
steam heating and sanitary water from cooling the instrument air
compressor, are drained into the BCE.

271-B Basement

A funnel drain collects effluent from two process air compressors which
drains into the BCE.

MANHOLE 10

Manhole 10 receives liquid effluent from Cleanout 9. Routine effluent flow is
est ted to average 185,000 gal/d.

MANHOLE 14

Manhole 14 rec ves liquid effluent from all sourc¢ ; in the BCE including
271-B basement sump and floor drains, Manhole 10, Manhole 13, and Cleanout 11.
Since Manhole 14 receives all of the effluents from the BCE, the average
flowrate is the same as for the BCE liquid effluent of 185,000 gal/d.

ZZI-B B!!i !ging Pabnmnn# umn and E'I--.. I'\..-a_j_-

A number of effluent streams drain into the BCE. Effluents from hot
water tanks, heating-cooling coils in the AMU, the HVAC unit, water
treatment chemicals for the HVAC, and common janitorial chemicals. In
addition, steam condensate from the steam radiators is drained to the
BCE.

Cl \NOUT 12
Cleanout 12 receives liquid effluent from Stairwell 3. The average flowrate
. the cleanout is estimated to average less than 50 gal/d
CLEANOUT 11
Cleanout 11 receives liquid effluent from Cleanout 12, 221-B 6" Stainless
Steel Header, and 276-B. The average flowrate of the effluent is estimated to
be less than 70 gal/d. (Note: 6" header flowrate is not included since it is

presently under Administrative Control that has it’s effluent diverted from
the BCE to Tank TK-10-1.)
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21" n n..29Y Jm_g

The 217-B demineralizer is regenerated two to three times a year. Both
the anion and cation column are regenerated using sodium hydroxide and
sulfuric acid respectively. Monosodium phosphate, and sodium carbonate
a1 a led to buffer the regeneration effluent. These solutions are
transported by hose to tank SK-161. Some bleeding off of these buffered
solutions is released to the 217-B floor drain.

211-B Tank Farm

The 20,000 gallons of regeneration solution buffered in tank SK-161 is

rel¢ " th ' a drain into the BCE over a multi-day period. This non-
reqguiated burrered solution effluent has a pH ranging from 4 to 10 when
released.

Condensate/cooling water from the heating/cooling coils of the vertical
and horizontal chemical storage tanks is discharged to the BCE through
two 4" steel headers.

151-BA SUMP

The 151-BA sump receives all of the BCE 1iquid effluent from Manhole 14. The

sump has two pumps used to pump the BCE liquid effluent into 211-BA
neutralization facility.

211-BA NEUTRALIZATION FACILITY

211-BA receives the liquid effluent from 151-BA sump. The neutralization
facility is designed to neutralize the effluent by adding sodium hydroxide or
sulfuric acid to the effluent to ensure that the effluent is between a pH of 4
and 9 before it is released into the 216-B-63 Ditch. This facility also
houses pH and beta gamma monitors of the BCE stream.

216-B-63 DITCH
The 216-B-63 ditch receives the effluent from the BCE. At the head of the

ditch is a routine flow proportional sampler and effluent flow totalizer. The

totalizer uses a weir and a measured depth of the BCE flow to calculate the
BCE flowrate.
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