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SUMMARY

The objective of the Sampling and Analysis Plan (SAP) is to address the
requirements of the U.S. D¢ irtment of Energy Order 5400.1, General
Environmental Protection Plan* and the May 21, 1991, proposed amendments to
the Hanford Federal Facility Agreement and Consent Order**, commonly called
the Tri-Party Agree :nt. Specific requirements addressed in this SAP include
the following.

e Provide sufficient data to support a waste des1gnat1on for each
1iquid effluent.

* Provide data for potential use in Washington Administrative Code
(WAC) 173-240*** engineering reports for a Washington State
Discharge Permit, if needed.

e Provide sufficient data on chemical and radiological constituents to
assist in making an estimate of constituent loading and their
potential rate of igration to su ort an assessment of potential
impacts of continued discharge.

e Support process design of waste water treatment projects, if
necessary.

This plan describes the 284 W Powerplant and the 277 Fabrication Shop.
Sample collection is described, including collection methodology, location of
collection points, frequency of collection, equipment decontamination, and
chain of custody throughout the process. The plan details specific
contaminants to be tested and references the specific testing methodology to
be used for each. Radiological screening of samples, data management
techniques, and quality assurance methods are discussed.

Previous analytical results are summarized in an appendix.

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

**fcology, EPA, and DOE, 1990, Hanford Federal Facility Agreement and
Consent Order, 2 vols., as amended, Washingt( State Department of Ecology,
U.S. Environmental Protection A icy, and U.S. Department of Energy, Olympia,
Washington.

***WAC 173-240, 1990, "Submission of Plan and Reports for Construction of
Wastewater Facilities," Washington Administrative Code, as amended, Washington
State Department of Ecology, Olympia, Washington.
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ABBREVIATIONS /ACRONYMS

AL A Al can Society for Testit and Materials
CFR Ci of Federal Regulations
DO dissolved oxygen
DOE U.S. Department of Energy
Ecology Wast 1gton State Department of Ecology
EDMC Environmental Data Manageme . Center
EPA U.S. Environmental Protection Agency
HE S Har rd Environmental Information Sys: n
HPLC high performance liquid chromatography
HPT heal ysics technician
| 1IS Liquid effluent Monitoring Informa- n System
Liquid Effluent
QAPP Liquid Effluent Sampling Quality Assurance Program Plan
MCL maximum cor minant level
MCLG maximum contaminant level goal
MS/MSD matrix spike and matrix spike duplicate
MSDS materials safety data sheet
0SM Office of Sample Management
pce Polychlorinated biphenyl
psi Pounds per square inch
QA que ity assurance
QAPP Qualit Assurance Program Plan
Qc Quality control '
RCRA Resource Conservation and Recovery Act of 1976
SAP Sampling and Analysis Plan
S&ML Sampling and Mobile Laboratories
SDWS Secondary Drinking Water Standards
DS total dissolved solids
Tri-Party
Agreement Hanford Federal Facility Agreement and Consent Order
VOA volatile ‘ganic analysis
WAC Washington Administrative Code

WHC Westinghouse Hanford Company
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Table D-1.
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Field Activities and Sampling Frequencies.

4 sheets

| Field Activity 3

Field Activity

!

Data/samples collected®/frequencies

Measure field parameters at the eight sample

loc¢ :ions during sampling events.

Collect waste water samples from the sources of
interest determined in Field Activity 2, Week 2
(sample location 7 and other sample locations, as
discussed above).

Use the appropriate sample collection methodology
for the type of location (tank, manhole, drainline
sample tap) and sample type (24-hour composite or
grab®).

Collect samples (i.e., four rounds of samples)
during a single pulse and/or batch waste water
discharge (coordinated by the sample team with
operations staff as described above).

Samp 2s collected for 1 hour before and for 1 hour
after each pulse or batch waste water discharge
will be analyzed for routine parameters (designated
with an R in Table F-1) only. Samples collected
duri | the pulse or batch waste water discharge
will be analyzed for routine parameters and
Appendix IX (40 CFR 264) parameters.

Examine the results to determine which sources of
interest need further study. Any parameters not
detected during Field Activity 2 and 3 will be
eliminated from the parameters list for Field
Activity 4.
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Field Activities and Sampling Frequencies.

4 sheets

Field Activity

Data/samples collected®/frequencies

Field Activity 4

Measure field parameters at the eight sample
locations during sampling events.

Collect one set of waste water samples once per
quarter (e.g., January, Apri , July, and October)
for 1 year at the same locations used in Field
Activity 3, using the same col 2ction methods.

Samples collected 1 hour before and 1 hour after a
pulse or batch waste water discharge will be
analyzed for any prev isly detected (in Field
Activity 2 and/or 3) routine parameters only.
Samples collected during the pulse or batch waste
water discharge will be analyzed for previously
detectt routine parameters (as described above)
and a subset of previously detected (in Field
Activity 2 and/or 3) Appendix IX (40 CFR 264)
parameters.

®Sample location 6 is the preferred »cation for sampling mud drum
blowdown before it is mixed with other waste water stream.

D-6



Eumns

{7

Y
{' [
ke Laft

WA ~

o
Fd :‘1"'-:.;‘

WHC-SD-WM-PLN-033 REV. 2

consistent from discharge to discharge over time. Therefore, tracking
conductivity should provide a reliable indicator parameter for tracking
overall changes in the other constituents of the discharges.

D.2.2.1 Week 1. Because individual waste water discharges should have
different conductivity magnitudes and different batch discharge cycles, the
individual batch waste wate discharges should be able to be monitored by
measuring conductivity downstream, after several of the discharges come
together. Field Activity 2, Week 1 evaluates the effects of the various waste
water discharges on conductivity close to the discharge point (sample
locations 2, 4, 5, 6, and 8) and at the end-of-pipe near the percolation pond
(sample location 7). Sample location 3 is an intermediate location within the
powerhouse discharge. Sample location 1 is the background sample location.

In Field Activity 2, Week 1, waste water flow and field parameters
(conductivity, pH, and dissolved oxygen) will be measured for one week during
routine operations of the powerplant area. This set of measurements will be
used to verify whether conductivity can be used to track the batch discharges.
Flow and the field parameters will be measured at, or near, the points of
waste water generation (samg : locations 2, 3, 4, 5, 6, and 8). These results
will be compared to measurements taken at the "end of pipe" location (sample
location 7). If a change in conductivity for each of the waste water
discharges can be detected at sample location 7, then subsequent samples would
be justifiably taken from sample location 7 for end-of-pipe samples. Sample
locations whose associated discharges cannot be detected and measured at the
"end of pipe" would be sampled separately.

During the above evaluation, field parameters will be measured
continuously using a data logger (e.g., DataSonde 3) at sample locations 1, 2,
3, 7, and 8, where the probe can be continuously submerged. At the other
locations, measurements will be taken manually every 15 to 30 minutes because
data loggers cannot be used at these locations. The sampling team will
coordinate with operations to find out when the batch discharges that must be
manually monitored will occur. In the case of the manual monitoring,
measurements will be taken one hour before, during, until one hour after batch
waste water discharges take place (see Table D-1).

D.2.2.1 Week 2. Analysis of the field measurements (flow, conductivity, pH,
and dissolved oxygen) shou 1| show when the batch discharges were occurring,
how long it took a given batch discharge to reach a downstream sampling
location, and if the batch scharge can be tracked by conductivity at a
downstream sampling location. The field measurements will be evaluated to
determine if conductivity can be used as an indicator parameter. The sample
locations for chemical analysis in Field Activity 2, Week 2 would be chosen
based on how far downstream co 'uctivity can be used to track the individual
batch waste water discharge.

In Field Activity 2, Week 2 of the sampling program, the 284 W Powerplant
area processes will be coordinated so that the individual process discharges
will arrive at the end-of-pipe sample location 7 at the same time. This
combined discharge is the waste water discharge "pulse". Field measurements
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will continue to be taken at sample locat s 1, 2, 3, 4, 5, 6, 7, and
8 during Field Activity 2, Week 2 so that conductivity can be used to trace
the time the individual waste waters were discharged.

Samples will be taken before, during, and after the combined discharge.
The samples taken during this combined discharge should be representative of
the greatest total amount of dissc sed solids and highest flow rate that could
discharge to the environment at any one time, assuming that operations do not
change significantly. During this activity, samples will be taken that are
either grab samples or composite samples, depending on what is appropriate for
a specific sample location or parameter (e.g., all volatile organics samples
will be grab samples). The total discharge pulse will be sampled twice at the
selected sample locations before, during, and after the disc irge so that a
representative sample is obtained. Analytical data from the two samples will
| compared to determine if the samples are consistent. If this sampling does
not adequately characterize the waste waters, more samples will be taken over

e a longer peric of time to more fully characterize the waste water.

nd

LET

e Samples collected before and after each pulse will be sent to an

kﬁg analytical laboratory for routine analyses as indicat¢ with an R in

E:% Table F-1. Routine analysis parameters are those expected to be in the waste
e water stream based on available process knowledge arnd chemical data (see

o Table F-1). Samples collected during each pulse wi® be analyzed for a’l

e, constituents listed in Table F-1, including the full 40 CFR 264 Appendix IX

list of chemical constituents. The results will establish a constituent
baseline for the combined waste water discharge. The results also will be
used to determine if further testing and evaluation of the individual waste
water sources are needed.

If the analytical results from the combined discharges do not exceed
applicable regulatory concentrations, then it is assumed that the combined
discharge can be monitored. If the analytical results show concentrations
above applicable levels, then additional sampling on those discharge streams
showing the highest conductivity may be needed to determine the actual
concentration in the waste water stream causing the exceedences.

uuuuuuu A ] [V L A R AL 4 WU Jo 1D 111G WUl vl LUCiI LY [V lauula\.ul]
analysis would be chosen based on the results of the Tong-term sampling in
f 21d Activities 3 and 4.

Field Activity 3 of the samf 1g plan examines the variability of the
field measurements, flow, and detected constituents in the combined waste
water stream. The extent of anomalies, if detected, will be observed by
collecting samples and analyzing them for routine analysis parameters (see
Table F-1) as well as a corroborativ. subset of 40 CFR 264 Appendix IX

D-8
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constituents. The samples will be taken before, during, and after process
pulses twice in FY 93 and twice in FY 94. A total of 12 samples (8 from
before and after the pulses for routine analysis parameters and 4 from during
the pulse for a subset of the Table F-1 constituents) will be collected and
analyzed in Field Activity 3. Other sample locations may also need to be
sampled (see Field Activity 2, Week 2). The res ts then will be evaluated;
additional chemical constituents may be removed from the analysis 1ist based
on this evaluation.

Field parameters will continue to be taken at sample locations 1, 2, 3,
4, 5, 6, 7, and 8 during Field Activity 3 so that conductivity can be used to
trace when each of the individual waste waters are discharged.

D.2.4 Field Activity 4

Field Activity 4 contin :s the waste water evaluation after
characterization is complete Samples will be collected quarterly and
analyzed for routine and constituents and the subset of Appendix IX
& constituents that results from Field Activity 3. Samples will be collected on
= different days of the week and different weeks in the month to randomize the
analytical data. A total of eight samples for routine analysis and four for a
subset of the Table F-1 constituents will be collected from sample location 7
and analyzed in Field Activity 4. Other sample locations may also need to be
sampled (see Field Activity 2, Week 2). Field parameters will continue to be
taken at sample locations 1, 2, 3, 4, 5, 6, 7, and 8 during Field Activity 4
so that conductivity can be used to trace when each of the individual waste
waters are discharged. As previously stated, this sampling plan is designed
to meet the objectives listed in Section A.l.
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E.O SAMPLE COLLECTION, IDENTIFICATION, AND HANDLING

Proposed sampling locations are listed in Table E-1.

Table E-1. Sample Locations®.

Location Sample Point !

1 Open concrete reservoir, 282 W Reservoir

2 Manhole, outside 283 W Water Treatment Plant

3 Manhole, downstream, 284 W Powerhouse combined effluent

4 Drainline sample tap, 2nd floor 284 W Powerhouse
continuous blowdown

5 Drainline sample tap, ground floor 284 W Powerhouse
water softener blowdown

6 Sample tap for sampling mud drum blowdown, behind 284 W
Powerhouse, discharge from flash tank

7 Manhole, above discharge to Pond 284 WB (end of pipe)

8 Manhole, outside 277 W Fabrication Shop

®Locations shown in Figure B-2.

Figure E-1 illustrates the frequency, duration, and volume of each of the
processes contributing waste water to the 284 WB Percolation Pond. This
figure is important because it illustrates the cyclical nature of the waste
water discharges. The sampling team will coordinate directly with operations
staff to determine when discharges will be occurring and to schedule sample
collection accordingly. Doing this will help determine when and if all the
processes can be discharged at one time during week 2 of Field Activity 2.

Waste water samples and fie]dvdata will be collected as follows, based on
available information (see Table D-1 for more information).

e Field Activity 1--Perform a dye study to determine if sample
locations 2 and 8 are valid sampling locations, and verify access to
manholes at sample locations 3 and 7.

e Field Activity 2, Week 1--Measure field parameters only (pH,
conductivity, and dissolved oxygen) at five locations (sample
locations 1, 2, 3, 7, and 8) for 1 week. Flow monitoring equipment
will be used to record flow data.

E-1
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e Field Activity 2, Week 2--Samples for chemical analysis will be
taken 1 hour before, during, and 1 hour after each combined waste
water discharge pulse. This sampling will occur twice during the
week. Samples cc¢ lected before and after the pulse will be analyzed
for routine parameters; samples collected during the pt se will be
¢ 1lyzed for all the analytes listed in Appendix IX (40 CFR 264).
Fiow data and fie | parameters will also be collected.

e Field . :ivity 3--Samples collected for chemical analysis will be
taken before, during, and after the combined waste water discharge
pulse. Samples collected before and after the pulse will be
analyzed for routine parameters; samples taken during the pulse will
be analyzed for all the analytes listed in Appendix IX (40 CFR 264).
Field parameters will also be collected.

e Field Activity 4-- mples will be collected and analyzed as in Fiel
Activity 3, except that the samples will be collected once per
quarter for four quarters to verify the consistency of the
discharge. Field parameters will also be collected.

Field parameters will be monitored continuously using a DataSonde* 3 or
equivalent data logger (asst ng there is sufficient water to submerge the
data logger probe). The Dat onde 3 is a submersible, multiparameter water
quality probe and data logger manufactured by Hydrolab Corporation. Equipment
may require calibration and maintenance according to management instructions.
The probes will be installed in the manholes so that flow is not obstructed.
Confined space entry will comply with the Industrial Safety Manual (WHC 1988).
Flow data will also be collected and recorded in the field logbook at those
sample locations where it can be collected. Sample locations 4, 5, and 6 will
be monitored manually for field parameters at specified intervals before,
during, and after batch waste water discharges using portable field monitoring
equipment.

E.1 FIELD PARAMETER MEASUREMENTS

The DataSonde* 3 or simi r equipment will be used at five locations (see
Table D-1) to continuously n iitor pH, conductivity, and dissolved oxygen.
The unit is designed to remain in service for extended periods of time. The
DataSonde 3 or similar equipment will be field calibrated and checked against
standards according to the manufacturer's specifications at the beginning and
end of week 1 of Field Activity 2. Information from the self-contained data
logger will be downloaded using a personal computer communications program to
a field computer at the end nf the week. Calibration measurements will be
recorded in the bound field »gbook.

Samples from the drainline sample taps will be collected 15 to 30 minutes
from 1 hour before each batch discharge until 1 hour after each batch
discharge. If the sample tap ; on a continuous discharge (e.g., sample
location 4), then samples shot | be taken every hour. Prior to sample
collection, the drainline sample taps at 4, 5, and 6 will be opened, and water

*DataSonde is a registere trademark of Hydrolab Corporation.

E-3












WHC-SD-WM-PLN-033 REV. 2

e Scheduled analyses for each sample collected
e Qualitative indication of sample turbidity and color

e Field parameter measurements, other sample survey information, and
time they were measured

e Dot numbers and ¢ iration dates for calibration solutions and gases
e Equipment manufacturer, model number, and serial number

e Names of sampling personnel and HPT

e Radiological screening results for each sample

e Deviations from procedure described in this SAP

e Daily signatures for each person making logbook entries

e Sketches, drawings, if appropriate

e Record of the vehicle number used to transport the samples and the
destination of the samples

e Chain-of-custody numbers cross referenced to sample identification
numbers

e Any other pertinent information (e.g., note deviations from the
intended sampling method)

A1l sampling personnel who enter data must sign and date each page of
logbook entries. A1l changes to logbook entries must be initialed and dated.
During field activities, the field logbook will be kept under the control of
the field team. Upon complet »n of the field effort, the field logbook will
be managed in accordance with QR 17.0, "Quality Assurance Records" (WHC 1989).

E.4 EQUIPMENT DECONTAMINATIO

A1l metal and glassware used in the sample collection that are not
certified "precleaned” will he decontaminated prior to first use, then
dedicated to a specific samg 3 point per WHC-CM-7-7, El11 5.5.

The isopropyl alcohol, nitric acid, wash water, and deionized water
rinsate will be collected in separate labeled containers for disposal
according to applicable regulations.

Field meter sensors [e.g.. pH, dissolved oxygen (DO), and specific
conductance probes] used to mc tor the process waste water will . rinsed
with deionized water after measurement.
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¢ Courier name and airbill number (remarks column)
e Corresponding sample authorization form number(s)
e QOther iarks as equired.

In add ion, the laboratory lentification number(s) wil be entere¢ on
the chain-of-custody re« 1 by the laboratory sample custodian when the
samples arrive at the laboratory. A copy of the signed chain-of-custody
record with aboratory-assiqned identification numbers writte in the
appropriate column is faxe tn OSM to verify sample receipt. Ihe record copy
is returned to OSM with the ta package.

The chain-of-custody record will be completed in ink. Any required
corrections to the information provided on the chain-of-custody record will be
made by drawing a ine throu | the erroneous information, entering the correct
information, and initialing and dating the change. The erroneous information
should remain legible. Any unused sections of the form will have zigzag lines
drawn through them to indicate information is not missing.

The original signature copy of the chain-of-custody record will be
enclosed in a self-sealing plastic bag with the offsite property control form
and total activity report (see Section E.8) and secured to the inside of the
cooler 1id. Typical sample <ontainer packaging includes the following steps.
Adhesive labels on the samp 2 bottles will be completed in waterproof ink and
covered with clear plastic tape. The glass sample containers will be packaged
in bubble wrap or in customized foam packing to protect them from accidental
breakage during shipment. Sample bottles will be placed in individual self-
sealing bags to contain leaka :@ and then placed in a cooler. Ice (packaged in
self-sealing bags) will be placed around the sample containers to keep samples
cool during shipment to the laboratory. Remaining cooler space will be filled
with bubble wrap. A copy of the chain-of-custody record will be retained by
the sample team leader and placed in the bound field Togbook. The HPT in the
shipping and receiving area of Building 1163 will monitor each cooler for
alpha, beta, and radon radiation of the external packaging prior to release to
a courier. Final sample package preparation will include the following:

e Sealing the drain plug and 1id seam with waterproof tape

e Attaching a minimum »f two chain-of-custody seals in a way that they
would be broken if { : cooler was opened

e Attaching a shippi  Tlabel

e Attaching the WHC yite property control form and the courier's
shipping papers to the 1id.

As an identifying measure, each cooler will be given a unique name
written with waterproof ink on the top and side of the cooler. Each time a
cooler changes possession, both the person relinquishing and the person
accepting custody must sign and date the chain-of-custody record. As lor as
the custody record is sealed inside the sample cooler and chain-of-custody

E-9
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A HPT will field-screen the samples prior to their leaving the sample
area. In addition, approximately 100 ml of the waste water sample from each
sample point will be collected in plastic sample containers and delivered to
the laboratory at Building 222 S. The analytical results (the total activity
report) will be transmitted from the laboratory by facsimile machine to a
predetermined Hanford Site building where the field sample team will pick it
up. If the sample exhibits radioactivity at levels belc¢ the Hanford Site
release limits, the sample team may take the samples (packaged in a cooler and
ready for shipment in accordance with applicable Department of Transportation

egulations, 49 CFR) t e Hanford Shipping and Receiving office. The
resident HPT in the sh ng and receiving area will monitor the sample
packaging for radiation prior to its release to an overnight courier. Copies
of the total activity report and offsite property control form must accompany
the chain-of-custody record in the cooler (see Section E.5). Copies of all
three will be retained by the sample team leader and placed in the field
logbook and sample file.
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F.0 SAMPLE ANALYSIS

F.1 # \LYTICAL PARAMETERS D PROCEDURES

The chemical parameters for analysis include the groundwater monitering
T1ist (40 CFR 264, Appendix IX), and water quality parameters as required by
the Liquid Eff]uent QAPP (WHC 1992). Table F-1 Tists proposed analytical
parameters. Tables C-1 through C-7 in Appendix 3 1list specific Appendix IX
parameters and the target detection limits for these parameters. Table C-7
lists target detection lin :s (based on EPA SW-846, latest edition) for the
other parameters; the target detection limits may be redefined after final
laboratory selection by OSM ' designee. Actual detection limits depend on
the nature of the matrix and will be reported for each parameter. The number
of analytes may be reduced after a baseline is established (e.g., after the

rest ts of week 2 of Field Activity 2 or Field Activity 3 are analyzed) during
1993 sampling events.

The analytical methodology will be based on standard EPA methods; the
methodology has been identified in the Liquid Effluent QAPP (WHC 1992).
Standard method references for the parameters are listed in Table F-1. The
analytical quality control procedures will be according to the individual EPA
analytical method requirements and the Liquid Effluent QAPP (WHC 1992).

F-1
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EVALUATION OF AVAILABLE DATA

To develop a defensible sampling strategy and rationale, the available
existing data had to @ reviewed and evaluated. C sampled waste water from
the 284 W Powerplant, i :luding water softener regeneration and mud drum
blowdown and spec fic streams constitutina batch input to the powerplant
continuous blowdown. Analytical data of :tected analytes, tabulated in the
Operations Support Services Department August 1990 report, 284 W Powerp: 1t
Wastewater Stream-Specific Report (WHC 1990), have been evaluated in
preparation of the proposed sampling program. Table 2-1 summarizes the
sampling dates and count of analyses for each of the three streams across the
chemical classes of inorganic/metals, radioactivity, organic co ounds,
including volatile and semivolatiles, and water quality.

Samples from the two batch blowdown streams and from the continuous
blowdown were collected independently, over three time periods. Mud drum
blowdown was sampled between September 1985 and January 1987. Parameters
quantified and detected represented between 4 and 7 sampling events over this
time frame and consisted of predominantly inorganics and metals and the two
measures of gross radioactivity. Limited subsets of organic (four analytes)
and water quality (three analytes) parameters were detected over = : period
the mud drum blowdown was sampled. In November 1987, a similar subset of
parameters were quantified and detected from samples collected from 1
softener regeneration strea Between November 1987 and April 1988, analytes
were quantified from a single to a maximum of eight samples. Sampling of the
continuous blowdown began in 11y 1988 and continued through March 1990. The
set of analytes quantified and detected was more extensive, particularly in
terms of water quality parameters. Sampling and/or detection frequencies
varied among parameters with the majority of detected parameters represented
by nine observations over the 20-month period.

The lack of overlap in the sampling periods for the three discharge
components limits inter; :tation of the available data. Parameter
concentrations from the continuous blowdown, collected when neither of the
batch blowdown streams are discharged, underestimates contaminant levels that
would occur at least occasionally (during batch discharge of boiler and
regenerate blowdown). Sampling these streams independently could provide a
worst case for treatment designs. However, these are only required if worst-
case concentrations reaching the 284 WB percolation pond exceed accept: le
levels.

2-3
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Figure 2-1.
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Table 3-3. 40 CFR 264 Appendix IX Organoch1orine
Pesticides/PCBs Method 8080°,
2 sheets
— —
Target water
Parameter quan]t-'lt.at'lon
im
(mg/1)
Isodrin 0.050
Kepone 0.10
Methoxychior 0.50
Toxaphene 1.0

*Method 8080 must be modified to include all of

the 1isted parameters.

EPA SW-846 (latest edition).

Method 8080 is from

3-11
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